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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 15-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors can obtain ERA (regular 
issues and annual indexes) by using VISA, MasterCard, 
or OSTI deposit accounts. Contact the Office of 
Scientific and Technical Information, P.O. Box 62, 
Oak Ridge, TN 37831, Attention: Information Services. 
For further information, call (615)576-8401. ERA is 
also available at authorized GPO Depository Libraries. 
(List is provided on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Milton O. Whitson 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France Sweden 
Germany Switzerland 
Italy United Kingdom 
Japan United States 
Korea 


The Netherlands 
Norway 
Spain 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report ( 
. Report number identification for report-type literature. Be, @) 3 
( 


. Title and subtitle (non-English title may appear in 18494 DOE/ER/40438-T1 
parentheses, if applicable). 


deuterium polarized gas target for application in storage rings]: 
. Author(s). First 10 names in the data record are printed, (4) sae Ween W. Phys. v/ ccleboration, Sa © 
then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by-«(12) 
. Author affiliation. Only first one is listed, in parentheses 7)-BoE Energy Research, DOE Contract FG02-88ER40438. Order 69) 
after author(s) to which it applies. 46) Number DE89007246. Available from NTIS, PC AO3/MF A01 - 
. Collaboration, if present. OSTI; GPO Dep. ‘G7 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 


. Number of pages or page range. Prices are based on a = at 
total pages unless special pricing applies. 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 


; ; like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
. Language of document if non-English. (8 rt haa iy EET A ese (1) 
i ea ; Fizicheskij Inst.“1988. (In RusSian). In Experimental and theoretical 
. Monograph title if citation is an analytic (part, chapter, ' . 
Ottis ak enn ion physics. Collection. Order Number DE89780060. Available from NTIS 
pane 9 — (US Sales Only), PC A03/MF A014; INIS. 
Kratkie Soobshcheniya po Fizike.; no. 6. 


SILVER lONS/energy-level transitions; XENON !ONS/energy- 
level transitions; CORRELATIONS; D STATES; E STATES... 


) [Development of a hydrogen and 





. Sponsoring organization. 
. Contract or grant number. 


. Secondary identifying number; may be a conference 
number. 


. . . . 9 
- Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air 9) 


. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 5 
for ordering from NTIS or OSTI, as appropriate. The 


Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 

"TI" prefix is valid only at OSTI. (4) (Canada). 1990‘(CONF-900724-Vol.1: IndoorAir’90: 5th international 45) 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air ’90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 

. Drop note or explanatory statement. Number DE90017786. Source: NTIS. »-—_{9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 

significantly lower than that of pumping streams. 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 








Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
Technology Administration 

National Technical Information Service 
Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
El 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of ligntest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 











Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 08 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 09 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 


Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power 
Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and 
Concentrators 

Heat Storage 

Health and Safety 

Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 





Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and 
Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


43 


44 


01 
02 
03 
04 


01 
02 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS ” 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 





Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Alphabetical Listing of Categories 


ADVANCED 
PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


42 
54 


20 


99 


58 
15 
57 
13 
08 
a4 
07 


36 
45 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


ENGINEERING 03 
ENVIRONMENTAL 05 
SCIENCES 21 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 

NUCLEAR POWER 
TECHNOLOGY 

OIL SHALES AND TAR 
SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS 

PLASMA PHYSICS AND 
FUSION 

POWER TRANSMISSION 
AND DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 








Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 


2894 (DOE/ET/10815—-207) The low moisture eastern coal 
processing system at the UTSI-DOE Coal Fired Flow Facility. 
Evans, B.R.; Washington, E.S.; Sanders, M.E. Tennessee Univ., 
Tullahoma, TN (United States). Space Inst. Oct 1993. 50p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-79ET10815. (UTSI-93-02). Order Number DE94003603. 
Source: OSTI; NTIS; GPO Dep. 

A low moisture, eastern coal processing system was constructed 
at the Department of Energy's Coal Fired Flow Facility (CFFF), lo- 
cated at the University of Tennessee Space Institute in Tullahoma, 
Tennessee, to provide a metered and regulated supply of seeded, 
pulverized coal to support magnetohydrodynamic (MHD) power 
generation research. The original system configuration is described 
as well as major modifications made in response to specific 
operational problems. Notable among these was the in-house de- 
velopment of the Moulder flow control valve which exhibited 
marked improvement in durability compared to previous valves 
used with pulverized coal. Coal processing system performance 
parameters are discussed. A summary of tests conducted and sig- 
nificant events are included. 


2895 (DOE/MC/10637-3384, pp. 333-350) Opportunities in 
low-rank coal applications for synfuels and power industries 
in Mexico. Winch, R.A. (Utility Fuels, Inc., Houston, TX (United 
States)); Alejandro, |.; Hernandez, G. USDOE Morgantown Energy 
Technology Center, WV (United States). [1992]. (CONF-920822-: 
Symposium on opportunities in the synfuels industry, Bismarck, ND 
(United States), 31 Aug - 4 sep 1992). In Proceedings of the op- 
portunities in the synfuels industry. 399p. Order Number 
DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 

The utilization of domestic coal is an important ingredient in the 
generation strategy of electricity in Mexico. The relative ranking of 
the MICARE and Sabinas coals, compared to other coals tested at 
the Energy and Environmental Research Center (EERC) pilot test 
facility at Grand Forks is an important factor for future economic 
fuel studies. A test comparison between US and Mexican coals 
was made and observations are listed. 


2896 (DOE/PC/88881—-T20) Engineering development of 
advanced physical fine coal cleaning technologies: Froth 
flotation: Quarterly technical progress report No. 19, April 1, 
1993—June 30, 1993. ICF Kaiser Engineers, inc., Pittsburgh, PA 
(United States); Ohio Coal Development Office, Columbus, OH 
(United States); Babcock and Wilcox Co., New Orleans, LA (United 
States); Consolidation Coal Co., Pittsburgh, PA (United States); 
Center for Research on Sulfur in Coal, Carterville, IL (United 
States); EIMCO Processed Equipment Co., Salt Lake City, UT 
(United States); Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). Geological Survey; Kentucky Energy 
Cabinet Lab., Lexington,[1993]. 51p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-88PC88881. 
Order Number DE94002168. Source: OSTI; NTIS; GPO Dep. 

The first system to test in the advanced DOE POC was the 
grinding circuit. The grinding circuit consists of the mill classifying 
cyclones in reverse closed circuit with the ball mill. Reverse closed 
circuit means the incoming feed and ball mill product are sized in 
the mill classifying cyclones ahead of the ball mill. This permits re- 
moval of natural-sized material and ground-sized material before 
recirculation through the ball mill. Numerous tests were conducted 
to establish the correct combination of orifice sizes, pressures and 
grinding media to meet the design criteria of 95% passing 200 
mesh in the column flotation feed. The results from this test work 
are shown on Table 13.1, Grinding Circuit Test Results and graphi- 
cally on Figure 13.2 and 13.3. These graphs show the relationship 
to Column Feed Rate Versus Size of Column Feed and Column 


Feed Rate Versus Column Feed Mean Particle Size. Our examina- 
tion of the data indicates that the ball mill must have the smaller 
grinding media, and the mill classifying cyclone must be arranged 
as shown in test 93041901. The next step in the test plan was the 
16-test resolution IV fractional factorial experiment of a 2-2 exper- 
iment to determine major interaction of operating parameters. The 
column flotation independent variables are shown on Table 13.2, 
and the proposed test matrix is shown on Table 13.3. 


2897 (DOE/PC/90311—12) Characterization of multiphase 
fluid flow during air-sparged hydrocyclone flotation by x-ray 
CT: Twelfth quarterly report, 14 May—13 August 1993. Miller, 
J.D. Utah Univ., Salt Lake City, UT (United States). 13 Aug 1993. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90311. Order Number DE94001953. Source: 
OSTI; NTIS; GPO Dep. 

During this quarter some experiments from the previous set were 
repeated to check the reproducibility of the results. Also, a new set 
of experiments was carried out to study the effects of (1) collector 
dosage, (2) Q* — the nondimensional ratio of air flow rate to slurry 
flow rate, and (3) slurry pressure on the flow characteristics. Four 
different Q* values with hydrophobic particles in the feed slurry 
were studied. The value of A*, the dimensionless ratio of overflow 
opening area to underflow opening area, was maintained at the 
same level (A* 1.00). Quartz particles of size —100 *200 mesh 
were used for this study rather than coal particles because they did 
not abrade and were of a higher density. The reagents used were 
40 ppM (water basis) of MIBC frother and 800 g of dodecyl amine 
collector per ton of dry solids in the suspension. In other experi- 
ments with no solids in the feed suspension, collector level in the 
water was varied at 0, 10 and 20 ppM. At room temperature, 
quartz is intrinsically hydrophilic while addition of the amine collec- 
tor renders the quartz particles hydrophobic. The absence of 
collector will be referred to as the hydrophilic case and the pres- 
ence of collector will be referred to as the hydrophobic case. 


2898 (DOE/PC/91164-T7) Development of the Selective 
Hydrophobic Coagulation process: Seventh quarterly techni- 
cal progress report, April 1, 1993—June 30, 1993. Yoon, R.H.; 
Luttrell, G.H. Virginia Center for Coal and Minerals Processing, 
Blacksburg, VA (United States). [1993]. 43p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC91164. 
Order Number DE94001972. Source: OSTI; NTIS; GPO Dep. 

A novel technique for selectively coagulating and separating coal 
from dispersed mineral matter has been developed at Virginia 
Tech. The process, known as Selective Hydrophobic Coagulation 
(SHC), has been studied under the sponsorship of the US Depart- 
ment of Energy since 1986 (Contracts DE-AC22-86PC91221 and 
DE-AC22-90PC90174). The SHC process differs from oil agglom- 
eration, shear flocculation, polymer flocculation, and electrolytic 
coagulation processes in that it does not require reagents or addi- 
tives to induce the formation of coagula. Often, simple pH control 
is all that is required to (i) induce the coagulation of coal particles, 
and (ii) effectively disperse particles of mineral matter. When the 
coal is superficially oxidized, a small dosage of reagents may be 
used to promote coagulation. During the quarter, work was com- 
pleted on the development of the hydrophobic interaction energy 
function (Subtask 2.1) and the extended DLVO equation (Subtask 
2.2.). Work to predict optimum operating conditions using the ex- 
tended DLVO equation (Subtask 2.3) is underway. In Task 3 — 
Process Development, work was completed on the study to deter- 
mine the effect of mixing on coagula growth (Subtask 3.2) and on 
the use of column flotation for the recovery of coal coagula (sub- 
task 3.3.4). Work is underway on the use of the lamella thickener 
and filter for the recovery of coagula (Subtasks 3.3.1 and 3.3.2). 


2899 (DOE/PC/92207-T3) Bench-scale testing of on-line 
control of column flotation using a novel analyzer: Third quar- 
terly technical progress report, April 1, 1993—June 30, 1993. 
Process Technology, Inc., Calumet, MI (United States). 24 Aug 
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1998. 186p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92207. Order Number 
DE94002153. Source: OSTI; NTIS; GPO Dep. 

This document contains the third quarterly technical progress re- 
port for PTI’s Bench-Scale Testing Project of a circuit integrating 
PTI’s KEN-FLOTETM Column Flotation Technology and PTI’s On- 
Line Quality Monitor and Control System. The twelve-month project 
involves installation and testing of a 200-300 lb/hr. bench-scale 
flotation circuit at PETC's Coal Preparation Process Research Fa- 
cility (CPPRF) for two bituminous coals (Upper Freeport and 
Pittsburgh No. 8 Seam Raw Coals). Figure 1 contains the project 
plan, as well as the approach to completing the major tasks within 
the twelve-month project schedule. The project is broken down into 
three phases, which include: Phase | — Preparation: The prepara- 
tion phase was performed principally at PTI's Calumet offices from 
October through December, 1992. It involved building of the equip- 
ment and circuitry, as well as some preliminary design and 
equipment testing; Phase Il — ET Circuit installation and Testing: 
This installation and testing phase of the project was performed at 
PETC’s CPPRF from January through June, 1993, and was the 
major focus of the project. It involved testing of the continuous 200— 
300 Ib/hr. circuit; and Phase Ill — Project Finalization: The project 
finalization phase is occurring from July through September, 1993, 
at PTI’s Calumet offices and involves finalizing analytical work and 
data evaluation, as well as final project reporting. This Third Quar- 
terly Technical Progress Report principally summarizes the results 
from the benchscale testing with the second coal (Pittsburgh No. 8 
Seam Coal), which occurred in April through June, 1993. It also 
contains preliminary economic evaluations that will go into the Final 
Report, as well as the plan for the final reporting task. 


2900 (OY/PSTL-TIED-90) Determination of basic drying 
level of peat production areas by thermal photography and the 
stockpile volume determination from aerial photographs. 
Tervo, M. Oulu Univ. (Finland). Research Inst. of Northern Finland. 
1993. 5ip. (In Finnish). Order Number DE94702057. Source: 
OSTI; NTIS. 

OPTIMITURVE Research Programme. 

The applicability of thermal photography in determination of basic 
drying level of a peat production field. Additionally, the utilization of 
aerial photographs for determination of peat the volumes of peat 
stockpiles. Suitability of thermal photography for determination of 
basic drying level of a peat production field was studied by pho- 
tographing the production field both from an aeroplane and from 
the ground. Thermal photographing of peat layer was also made in 
laboratory. Moisture measuring samples were taken from the sur- 
face of the peat layer from the depth of 1-2 cm simultaneously with 
the photographing. On the basis of the research results it has been 
possible to show the remarkable correlation between the moisture 
content of the peat surface and the surface temperature when the 
moisture differences were high (> 20 %). In the case of small 
moisture differences (< 10 %) no clear correlation was noticed be- 
tween the moisture content of the peat surface and the surface 
temperature. The suitability of aerial photography for determination 
of the volumes of peat stockpiles was studied by photographing 5 
stockpiles by recording camera from an aeroplane and by determi- 
nation of the volumes both photogrammetrically and in the field. 
According to the results the accuracy of volume determination us- 
ing volume determination from aerial photographs will probably be 
sufficient for practical purposes. According to the experiences of 
the autumns 1991 and 1992 it, however, seems that the opera- 
tional accuracy of recording camera photography in autumn is not, 
due to the weather, sufficient to ensure the results in agreed time 
in large-scale stockpile photography. 
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Refer also to citation(s) 2943, 2945, 2950, 2956, 2957, 2967, 
2969, 3009, 3431, 3499, 3506, 4019 


2901 (DOE/ER/81223-93/C0193) Catalytic membranes for 
facilitating the water-gas shift reaction. Edlund, D.J. (Bend Re- 
search, Inc., OR (United States)). USDOE Morgantown Energy 
Technology Center, WV (United States); Bend Research, Inc., OR 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract FG03-91ER81229. (CONF- 
9306148-1: Coal-fired power systems ‘93: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 28-30 
Jun 1993). Order Number DE93019287. Source: OSTI; NTIS; 
GPO Dep. 

This program is directed at furthering the development of a 
metal- membrane-based process for economically producing pure 
hydrogen from the raw gasifier stream. A related program is di- 
rected at developing a metal-membrane-based process for cleanly 
and efficiently removing hydrogen sulfide from the hot gas stream. 
Both of these processes would be accomplished at 500°C to 
800°C and are based on a novel hydrogen-permeable composite- 
metal membrane. Specific program objectives include (1) design, 
fabrication, and demonstration of pre-prototype membrane mod- 
ules; (2) improving the membrane composition to increase the 
hydrogen flux; (3) evaluating membrane lifetime; and (4) conduct- 
ing engineering and economic analyses of the processes. 


2902 (DOE/MC/10637-3384, pp. 199-234) Clean utilization 
of low-rank coals for low-cost power generation. Sondreal, E.A. 
(Univ. of North Dakota, Grand Forks, ND (United States)). USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1992]. (CONF-920822—: Symposium on opportunities in the synfu- 
els industry, Bismarck, ND (United States), 31 Aug - 4 sep 1992). 
In Proceedings of the opportunities in the synfuels industry. 399p. 
Order Number DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 

Despite the unique utilization problems of low-rank coals, the ten 
US steam electric plants having the lowest operating cost in 1990 
were all fueled on either lignite or subbituminous coal. Ash deposi- 
tion problems, which have been a major barrier to sustaining high 
load on US boilers burning high-sodium low-rank coals, have been 
substantially reduced by improvements in coal selection, boiler de- 
sign, on-line cleaning, operating conditions, and additives. 
Advantages of low-rank coals in advanced systems are their non- 
caking behavior when heated, their high reactivity allowing more 
complete reaction at lower temperatures, and the low sulfur con- 
tent of selected deposits. The principal barrier issues are the 
high-temperature behavior of ash and volatile alkali derived from 
the coal-bound sodium found in some low-rank coals. Successful 
upgrading of low-rank coals requires that the product be both 
stable and suitable for end use in conventional and advanced sys- 
tems. Coal-water fuel produced by hydrothermal processing of 
high-moisture low-rank coal meets these criteria, whereas most dry 
products from drying or carbonizing in hot gas tend to create dust 
and spontaneous ignition problems unless coated, agglomerated, 
briquetted, or afforded special handling. 


2903 (DOE/MC/10637-3384, pp. 307-322) Synfuels from 
low-rank coals at the Great Plains Gasification Plant. Pollock, D. 
(Dakota Gasification Company, Bismarck, ND (United States)). US- 
DOE Morgantown Energy Technology Center, WV (United States). 
[1992]. (CONF-920822—: Symposium on opportunities in the synfu- 
els industry, Bismarck, ND (United States), 31 Aug - 4 sep 1992). 
In Proceedings of the opportunities in the synfuels industry. 399p. 
Order Number DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 

This presentation focuses on the use of low rank coals to form 
synfuels. A worldwide abundance of low rank coals exists. Large 
deposits in the United States are located in Texas and North 
Dakota. Low rank coal deposits are also found in Europe, India 
and Australia. Because of the high moisture content of lignite rang- 
ing from 30% to 60% or higher, it is usually utilized in mine mouth 
applications. Lignite is generally very reactive and contains varying 
amounts of ash and sulfur. Typical uses for lignite are listed. A 
commercial application using lignite as feedstock to a synfuels 
plant, Dakota Gasification Company’s Great Plains Gasification 
Plant, is discussed. 


2904 (DOE/MC/1 0637-3384, pp. 323-332) The role of coal- 
water fuels in an energy mix for the 1990s. Anderson, C.M. 
(Univ. of North Dakota, Grand Forks, ND (United States)); Willson, 
W.G.; Irwin, W. USDOE Morgantown Energy Technology Center, 
WV (United States). [1992]. (CONF-920822—: Symposium on op- 
portunities in the synfuels industry, Bismarck, ND (United States), 
31 Aug - 4 sep 1992). In Proceedings of the opportunities in the 
synfuels industry. 399p. Order Number DE93040068. Source: 
OSTI; NTIS; INIS; GPO Dep. 





Recent developments in the area of host-water drying (HWD) 
have enabled coal-water fuel (CWF) developers and users to con- 
sider for the first time, using more reactive, lower-cost low-rank 
coals (LRCs) to prepare CWFs. HWD effects a permanent mois- 
ture reduction and allows LRCs to be formulated into concentrated 
CWFs without the use of costly additives, while maintaining the su- 
perior combustion characteristics of LRC. HWD will permit CWF 
developers to include the use of ultralow-sulfur LRCs from Alaska, 
Australia, and Indonesia in their future energy plans and enable de- 
veloping nations to produce liquid fuels from indigenous resources. 


2905 (DOE/MC/10637-3384, pp. 351-359) Utilization of un- 
derground coal gasification to provide electric power and 
emerging nations. Boysen, J.E. (Resource Technology Corp., 
Laramie, WY (United States)); Beaver, F.W.; Schmit, C.R.; Daly, 
D.J.; Groenewold, G.H. USDOE Morgantown Energy Technology 
Center, WV (United States). [1992]. (CONF-920822—: Symposium 
on opportunities in the synfuels industry, Bismarck, ND (United 
States), 31 Aug - 4 sep 1992). In Proceedings of the opportunities 
in the synfuels industry. 399p. Order Number DE93040068. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Underground coal gasification (UCG) is a process conceived 
over a hundred years ago and used successfully, since the 1940s, 
to generate low-Btu gas for electric power production. The process 
is applicable to many coal resources that cannot, for a variety of 
reasons, be economically produced. While UCG cannot compete 
economically with conventional oil gas, and coal reserves, emerg- 
ing nations requiring electric power for development of an industrial 
infrastructure may provide the niche market that is necessary for 
the commercial development of UCG. Recent UCG field testing, 
conducted in the United States, demonstrated that UCG could be 
successfully conducted without adverse environmental impact. This 
testing also resulted in increased understanding of the interactions 
between the UCG process and the local hydrogeological environ- 
ment. With this knowledge, the probability of successful 
commercial UCG development can be increased by selecting a 


UCG site with hydrogeologically and economically favorable prop- 
erties. And approach for commercial UCG development for 
producing electric power in emerging nations is presented. 


2906 (DOE/MC/27226-3483) Development of biological 
coal gasification (MicGAS process): Eleventh quarterly report, 
[January 1, 1993—March 31, 1993]. ARCTECH, Inc., Chantilly, VA 
(United States). 9 Jun 1993. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-90MC27226. Order 
Number DE94001733. Source: OSTI; NTIS; GPO Dep. 

During this reporting period comparison was made between the- 
oretical and actual biogas production in the upflow reactors, where 
Texas lignite (TxL) was loaded at 0% (control) and 10% solids 
loadings. Data for methane and total gas production from task 4 
were used. Calculations were made on the assumption that Texas 
lignite contains 60% carbon and theoretically all of this carbon is 
converted to CH, and COs. Analysis of the data obtained from the 
bioreactor experiments showed that higher biogas production is 
due to more efficient biogasification of Texas lignite in bioreactor 
with reethanol (Table 1) . As it was previously mentioned, methanol 
(at 0.5% concentration of the total volume of reactants) can be 
used as hydrogen donor for biogasification (data presented in the 
10th Quarterly report). Data in Table 1 clearly indicates, that the 
theoretical CH, and biogas production from methanol is negligible 
and net biomethanation of TxL is enhanced by the addition of 
methanol. Observation of high methane production in the reactor 
where Texas lignite was supplemented with methanol, supports our 
hypothesis that methanol acts as an additional hydrogen donor. 


2907 (DOE/MC/27240-3476) Production of mild gasifica- 
tion co-products project: First quarterly technical progress 
report, January 1, 1993—March 31, 1993. SGI Fuels, Inc., La 
Jolla, CA (United States). 30 Apr 1993. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-91MC27240. 
Order Number DE94002819. Source: OSTI; NTIS; GPO Dep. 

Progress continued on production of co-product samples for four 
coals from three coal regions: Buckskin Mine coal (Wyoming, Pow- 
der River Basin, Coal), Knife River Mine Lignite (Beulah Zap, North 
Dakota Lignite), Sarpy Creek Mine Coal (Montana Rosebud, Pow- 
der River Basin Coal), Usibelli Mine Coal (Alaska Coal). 
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2908 (DOE/PC/79818-T8) Bench-scale co-processing: 
Quarterly report No. 14, October 1, 1991—-December 31, 1991. 
Piasecki, C.A.; Gatsis, J.G. UOP, Inc., Des Plaines, IL (United 
States). 27 Mar 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-87PC79818. Order Number 
DE94002394. Source: OSTI; NTIS; GPO Dep. 

This report, which is the 14th quarterly report for Contract DE- 
AC22-87PC79818, covers the quarter from October 1991 to 
December 1991. The objective of this contract is to extend and op- 
timize UOP's single-stage, slurry-catalyzed co-processing scheme. 
The current task is to complete a long-term operability run using a 
molybdenum-based catalyst at approximately 460°C. The objec- 
tives of this study are to demonstrate that high-severity conditions 
can be run for an extended period (at least one month) and to col- 
lect enough product sample to do a complete Hempel fractionation 
and detailed characterization of the individual naphtha, distillate, 
and VGO cuts. This information will be used to reevaluate the en- 
gineering design and product upgrading scheme that was 
developed under the first co-processing contract (DE-AC22- 
84PC70002). During the current quarter, the long-term operability 
study was successful completed. 


2909 (DOE/PC/90044—11) High octane ethers from syn- 
thesis gas-derived alcohols: Quarterly technical progress 
report, Aprit-June 1993. Klier, K.; Herman, R.G.; Menszak, J.; Jo- 
hansson, M.A.; Feeley, O.C.; Kim, D. Lehigh Univ., Bethlehem, PA 
(United States). Jul 1993. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-90PC90044. Order 
Number DE94002152. Source: OSTI; NTIS; GPO Dep. 

The results shown in Figures 10 and 11 demonstrate that the 
formation of butenes was very sensitive to the alcohol partial pres- 
sure. A small elevation of the alcohol pressure suppressed the 
formation of butenes rather drastically at both 90 and 117°C. The 
synthesis rates of DME, MIBE, and MTBE ethers were not signifi- 
cantly affected at 90°C, although there was a trend to increase the 
space time yield of DME as the alcohol pressure was increased. At 
the reaction temperature of 117°C, all of the ethers showed 
increasing productivities as the pressure of the reactants was in- 
creased (Figure 11). An isotope labelling experiment was carried 
out to provide mechanistic insight into the manner in which 
methanol and isobutanol react together to form DME, MIBE, and 
MTBE ethers and to determine if MTBE were derived from MIBE. 


2910 (DOE/PC/90046-T2) Heterogeneous catalytic pro- 
cess for alcohol fuels from syngas: Second quarterly technical 
progress report, April—June 1992. Union Carbide Chemicals and 
Plastics Co., Inc., South Charleston, WV (United States). South 
Charleston Technical Center. [1992]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC90046. 
Order Number DE94002158. Source: OSTI; NTIS; GPO Dep. 

The principal objectives of this project are to discover and evalu- 
ate novel heterogeneous catalysts for conversion of syngas to 
oxygenates having use as fuel enhancers, to explore novel reactor 
and process concepts applicable in this process, and to develop 
the best total process for converting syngas to liquid fuels. The 
project is being pursued as two concurrent tasks. Task | involves 
catalyst research and development and is being largely conducted 
by catalyst chemists and analytical specialists. Task 2 is largely an 
engineering activity, and includes process conceptualization and 
economics and bench-scale process evaluation of systems devel- 
oped in Task 1. The current goal of the catalyst development 
program is to increase selectivities to oxygenates to greater than 
90% with methanol making up less than 70% of the oxygenates, 
increase rates to 20 Ib/ft?/hr, and have conversions of greater than 
20%. Earlier work in this organization has shown that a potassium- 
modified Zn-Or-Mn-0 based catalyst system had alcohol 
selectivities as high as 70-80 wt %, but the overall alcohol yield was 
only 11 Ib/ft®/hr. The effects of the precipitation pH on surface area, 
porosity, and thermal characteristics of the mixed metal oxide com- 
ponent were examined. A designed experiment showed that the 
precipitation pH was an important factor influencing the BET sur- 
face area, and the calcination temperature had a negative effect on 
the surface area as expected. The optimal surface area for a given 
calcination temperature would be achieved at a pH of around 10.2. 
Other interesting results from the models were that calcination time 
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did not affect any of the physical properties measured and only cal- 
cination temperature affected the mean pore diameter of the solid. 


2911 (DOE/PC/90046-T3) Heterogeneous catalytic pro- 
cess for alcohol fuels from syngas: Third quarterly technical 
progress report, July-September 1992. Union Carbide Chemi- 
cals and Plastics Co., Inc., South Charleston, WV (United States). 
South Charleston Technical Center. [1992]. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90046. Order Number DE94002159. Source: OSTI; NTIS; 
GPO Dep. 

The principal objectives of this project are to discover and evalu- 
ate novel heterogeneous catalysts for conversion of syngas to 
oxygenates having use as fuel enhancers, to explore novel reactor 
and process concepts applicable in this process, and to develop 
the best total process for converting syngas to liquid fuels. The 
project is being pursued as two concurrent tasks. Task 1 involves 
catalyst research and development and is being largely conducted 
by catalyst chemists and analytical specialists. The current goal of 
the catalyst development program is to increase selectivities to 
oxygenates to greater than 90% with methanol making up less 
than 70% of the oxygenates, increase rates to 20 Ib/ft*/hr (ca. 350 
g/kg-hr), and have conversions of greater than 20%. Earlier work in 
this organization has shown that a potassium-modified Zn-Cr-Mn-0 
based catalyst system had alcohol selectivities as high as 70-80 
wt %, but the overall alcohol rate was only 11 Ib/ft?/hr (ca. 190 g/ 
kg-hr). To investigate a number of aspects involved in the composi- 
tion and preparation of these catalysts, a statistically designed set 
of experiments has been planned. The nineteen catalysts for this 
fractional factorial designed experiment have been prepared and 
are currently undergoing testing. Preliminary catalytic performances 
look quite promising, with some catalysts having selectivities to al- 
cohols (excluding CO2) as high as 95 wt % and alcohol activities of 
4.5 \b/ft/hr (ca. 65 g/kg-hr). Isobutanol selectivities as high as 34% 
are seen. The relatively high yield of isobutanol is believed to be 
formed because the synthesis proceeds predominately via an aldol 


condensation mechanism over the promoted spinel oxide catalysts. 
The condensation occurs via beta-addition; thus, the reaction ter- 
minates at the branched 2-methyl-I-propanol (iso-butanol) product. 


2912 (DOE/PC/90046-T5) Heterogeneous catalytic pro- 
cess for alcohol fuels from syngas: First quarterly technical 
progress report, January—March 1992. Union Carbide Chemicals 
and Plastics Co., Inc., South Charleston, WV (United States). South 
Charleston Technical Center. [1992]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC90046. 
Order Number DE94002161. Source: OSTI; NTIS; GPO Dep. 

The principal objectives of this project are to discover and evalu- 
ate. novel heterogeneous catalysts for conversion of syngas to 
oxygenates having use as fuel enhancers, to explore novel reactor 
and process concepts applicable in this process, and to develop 
the best total process for converting syngas to liquid fuels. The 
project is being pursued as two concurrent tasks. Task 1 involves 
catalyst research and development and is being largely conducted 
by catalyst chemists and analytical specialists. Task 2 is largely an 
engineering activity, and includes process conceptualization and 
economics and bench-scale process evaluation of systems devel- 
oped in Task 1. Work this quarter has concentrated largely on 
literature work, revamping laboratory and reactor systems, and 
planning specific experiments to pursue the objectives of the pro- 
gram. A systematic search of the literature has been initiated to 
ensure that our literature base on conversion of syngas to higher 
alcohols is current. This activity will be continued throughout the 
project. Variables in catalyst formulation and preparation will be ex- 
amined by a fractional factorial designed experiment. The variables 
are based upon previous work at UCC on a catalyst system that 
gave a product rich in isobutanol. The ranges of some of the fixed 
and free variables are being identified by a preliminary 3 x 3 de- 
signed set. The precipitation pH and its effects on surface area, 
porosity, and thermal characteristics of the resulting precipitate will 
also be investigated. Potentiometric titrations during coprecipitation 
are being used to aid in improving this catalyst preparation proce- 
dure. A microreactor system has been prepared for use in 
screening heterogeneous catalysts in this project. It will allow the 
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independent control of three fixed bed reactor tubes except for re- 
action temperature. Appropriate temperature, pressure, and flow 
ranges are attainable with this system. 


2913 (DOE/PC/90046-T6) Heterogeneous catalytic pro- 
cess for alcohol fuels from syngas: Sixth quarterly technical 
progress report, April-June 1993. Union Carbide Chemicals and 
Plastics Co., Inc., South Charleston, WV (United States). [1993]. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90046. Order Number DE94002661. Source: 
OSTI; NTIS; GPO Dep. 

The principal objectives of this project are to discover and evalu- 
ate novel heterogeneous catalysts for conversion of syngas to 
oxygenates having use as fuel enhancers, to explore novel reactor 
and process concepts applicable in this process, and to develop 
the best total process for converting syngas to liquid fuels. The 
project is being pursued as two concurrent tasks. Task 1 involves 
catalyst research and development and is being largely conducted 
by catalyst chemists and analytical specialists. Task 2 is largely an 
engineering activity, and includes process conceptualization and 
economics and bench-scale process evaluation of systems devel- 
oped in Task 1. Our current targets for isobutanol-producing 
catalysts are to produce a 50/50 split in selectivity between 
methanol and iso-butanol, a productivity for isobutanol of >50 g/ 
Kg-hr and an overall process conversion of 40%. We have contin- 
ued to study how preparation variables affect the catalysts’ 
chemical and physical properties. 


2914 (DOE/PC/90047-T8) Synthesis of octane enhancers 
during slurry-phase Fischer-Tropsch: Quarterly technical 
progress report No. 8, July 1, 1992-September 30, 1992. 
Marcelin, G. Altamira Instruments, Inc., Pittsburgh, PA (United 
States). 7 Jul 1993. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-90PC90047. Order Number 
DE94002178. Source: OSTI; NTIS; GPO Dep. 

The initial work on the synthesis of MTBE during CO hydrogena- 
tion shows that MTBE cannot be formed directly on metal sites and 
likely requires the presence of an acid site. However, MTBE can 
be made successfully when an acid site, provided by the zeolites, 
is present in the vicinity of the methanol-synthesis metal sites. 
When i-butylene was added during CO hydrogenation over a com- 
posite catalyst consisting of Li-Pd/SiO2 and a hydrogen-zeolite, 
MTBE was formed in measurable amounts. The major by-product 
of this reaction scheme was isobutane and the dimer of i-butylene. 
In general, ZSM-5 was found to be superior to LZ210-12 HY zeo- 
lite. CO hydrogenation over a bifunctional PdNaY catalyst shows 
that branched hydrocarbons as well as MEOH can be made suc- 
cessfully at the same time. Addition of i-butylene over this catalyst 
only (i.e. without other zeolite) results in the formation of trace 
amounts of MTBE. 


2915 (DOE/PC/90047-T9) Synthesis of octane enhancers 
during slurry-phase Fischer-Tropsch: Final technical progress 
report including the 10th quarterly technical report, September 
26, 1990-May 25, 1993. Marcelin, G. (Altamira Instruments, Inc., 
Pittsburgh, PA (United States)); Kazi, A.M.; Nikolopoulos, A. Al- 
tamira Instruments, Inc., Pittsburgh, PA (United States); Pittsburgh 
Univ., PA (United States). Dept. of Chemical Engineering. 10 Jun 
1993. 77p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90047. Order Number 
DE94002653. Source: OSTI; NTIS; GPO Dep. 

The objectives of this work were to investigate the formation of 
ethers, in particular methyl tert-butyl ether (MTBE), during Fischer- 
Tropsch (FT) reaction. Three reaction schemes were investigated: 
(1) addition of i-butylene during the formation of methanol and/or 
higher alcohols directly from CO and Ho; (2) addition of i-butylene 
to Fr liquid products including alcohols; and (3) addition of 
methanol to an FT synthesis making iso-olefins. These processes 
were to be evaluated in both gas-phase and slurry-phase. In order 
to accomplish the latter, a laboratory-scale slurry bubble column 
reactor (SBCR) was designed and built. The experimental ap- 
proach involved a study of two types of catalysts: Acid catalysts 
capable of performing MTBE synthesis from isobutylene and 
methanol at elevated temperatures (ca. 200°C), and supported 
metal catalysts capable of performing methanol or higher alcohol 





synthesis at the same temperature. Zeolites and supported palla- 
dium catalysts were studied for these two purposes, respectively. 
Addition of isobutylene during CO hydrogenation showed that 
MTBE formation cannot be carried out on metal sites and likely al- 
ways requires the presence of acid sites. However, MTBE was 
formed when acid sites, provided by a zeolite, were present in the 
vicinity of the methanol synthesis sites. Addition of isobutylene dur- 
ing CO hydrogenation over a composite catalyst consisting of 
Li-Pd/SiO2 and a hydrogen-zeolite resulted in the formation of 
measurable, but small, amounts of MTBE. The major byproducts of 
the reaction scheme were isobutane, the dimer of isobutylene, and 
other hydrocarbons. Because of the strong influence of thermody- 
namics, the catalytic behavior for MTBE synthesis of various acid 
catalysts was found to be very similar at elevated temperatures. 


2916 (DOE/PC/90056-T12) Technology development for 
iron Fischer-Tropsch catalysts: Quarterly report, Aprit-June 
1993. Davis, B.H. Kentucky Univ., Lexington, KY (United States). 
Center for Applied Energy Research. [1993]. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90056. Order Number DE94002662. Source: OSTI; NTIS; 
GPO Dep. 

Contains article by Srinivasan, R.; Spicer, R.L.; O’Brien, B.; Gon- 
zalez, R.; Tungate, F.; Davis, B.H.: Electron microscopy of study of 
co-precipitated and promoted iron oxide catalysts for slurry phase 
Fischer-Tropsch synthesis. 

The Fischer-Tropsch process has attracted a great deal of atten- 
tion in terms of catalytic activity and selectivity to produce higher 
number hydrocarbons by reacting carbon monoxide and hydrogen 
at high pressures in the presence of catalysts. Shortly after the 
initial discovery, Fischer and Tropsch developed more active cata- 
lysts for indirect liquefaction. The product distribution resulting from 
the Fischer-Tropsch synthesis (FTS) varies widely depending upon 
the catalysts, the temperature and pressure of reactions, pretreat- 
ment conditions, etc. It is desirable to improve the selectivity while 
maintaining the activity intact. One approach to achieve this task is 
the addition of promoters such as oxides of K, Mn, Ti, Mo, Ni, and 
Co, etc. It was observed that most of these promoted catalysts 
exhibit an increase in selectivity to higher hydrocarbons. For exam- 
ple, the addition of thoria as a promoter to cobalt-kieselguhr 
catalysts resulted in an enhanced yield of C5*+ hydrocarbons. Even 
a small amount of thoria promoter (~0.4 wt %) addition to Co/ 
ZSM-5 causes a remarkable increase in the conversion, shift 
activity, and Cs* selectivity. Thoria added as a promoter to a pre- 
cipitated iron oxide catalyst appears to decrease wax selectivity. It 
is generally believed that the factors such as dispersion effects of 
rare earth oxides and thoria, the redox properties, and the basic 
properties of rare earth oxides and thorium oxides, greatly influ- 
ence the activity and selectivity. 


2917 (DOE/PC/90305—-T12) Probe molecule studies: Ac- 
tive species in alcohol synthesis: Eleventh quarterly report, 
April 1993—June 1993. Blackmond, D.G.; Wender, |.; Oukaci, R.; 
Wang, Jian. Pittsburgh Univ., PA (United States). Dept. of Chemical 
and Petroleum Engineering. Jun 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90305. 
Order Number DE94001976. Source: OSTI; NTIS; GPO Dep. 

The goai of this research is to develop a better understanding of 
the mechanisms of formation of alcohols and other oxygenates 
from syngas over supported catalysts. Probe molecules are added 
in situ during the reaction to help delineate reaction pathways and 
identify reaction intermediate species. The key of our study is to in- 
vestigate how the species generated by these probe molecules 
interact with surface species present during oxygenate formation. 
The catalysts chosen for this investigation is Co/Cu/ZnO/Al2O3. 
Detailed motivations for studying this system as well as using 
CH3NOz as the probe molecule were given in a previous report. 
Summary of progress: (A) CO hydrogenation reactions were 
carried out over a series of Cu/Co/Cr catalysts prepared by copre- 
cipitation method by Murty’s group. The results were compared 
with the data obtained with ZC45 catalyst as well as the Co(0, 5, 
10%)/CwZnO/Al2O0; catalysts. (B) High pressure reduction found to 
enhance both activity and selectivity of the Co-Cu catalysts for Cl- 
C6 alcohol synthesis was used to retest some of the catalysts 
which had already been studied. (C) Experiments of nitromethane 
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addition to the CO hydrogenation over ZC45 with both the conven- 
tional and the new reduction treatment and over the Co(10%)/Cu/ 
ZnO/Al203 catalyst reduced at high pressure have been carried 
out to study the reaction mechanism. 


2918 (DOE/PC/91034-T2) The economical production of 
alcohol fuels from coal-derived synthesis gas: Seventh quar- 
terly technical progress report, April 1, 1993—June 30, 1993. 
West Virginia Univ. Research Corp., Morgantown, WV (United 
States). Jul 1993. 100p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91034. Order Number 
DE94001982. Source: OSTI; NTIS; GPO Dep. 

An analysis of the current base cases has been undertaken to 
determine if the economic status of the proposed alcohol fuels may 
benefit from economies of scale. This analysis was based on a 
literature review which suggested that plants of capacities substan- 
tially below 5000 metric tons/day are unlikely to be competitive for 
the bulk production of alcohols for fuel consumption or chemicals 
manufacture. The preliminary results of this scale up procedure 
would indicate that the capacity of the current base cases be in- 
creased by a factor of eight. This would yield annual production of 
4.1 million metric tons and essentially reduce the plant gate cost 
by approximately 41 percent in both cases. A facility of this size 
would be the equivalent of a medium sized oil refinery and would 
be capable of sustaining local market demands for fuel oxy- 
genates. The actual competitiveness of this product with current 
oxygenates such as MTBE remains to be determined. The alcohol 
synthesis loop is being used to evaluate optimization procedures 
which will eventually be used to optimize the entire process. A 
more detailed design of the synthesis reactor is required, and a 
preliminary design of this reactor has been completed. 


2919 (DOE/PC/91034—-T3) The economical production of 
alcohol fuels from coal-derived synthesis gas: Quarterly tech- 
nical progress report No. 4, July 1, 1992—September 30, 1992. 
West Virginia Univ. Research Corp., Morgantown, WV (United 
States). Oct 1993. 59p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91034. Order Number 
DE94002398. Source: OSTI; NTIS; GPO Dep. 

A base case flow sheet for the production of higher alcohols 
from coal derived synthesis gas has been completed, including an 
economic analysis. The details of the flow sheet and economics 
are in Appendix 1. The pay back period for the capital investment 
for the plant has been calculated as a function of the market price 
of the product, and this figure is also shown as Figure | in Appen- 
dix 1. The estimated installed cost is almost $500 MM, and the 
estimated annual operating cost is $64 MM. At a price in the vicin- 
ity of $1.00/gal for the alcohol product, the pay back period for 
construction of the plant is four years. These values should be 
considered preliminary, since many of the capital costs were ob- 
tained from other paper studies sponsored by DOE and TVA and 
very few values could be found from actual plants which were built. 
This issue is currently being addressed. The most expensive capi- 
tal costs were found to be the gasifier, the cryogenic air separation 
plant, the steam/power generation plant and the acid gas/sulfur re- 
moval processes taken as a whole. It is planned to focus attention 
on alternatives to the base case. The problem is that it is less ex- 
pensive to make syngas from natural gas. Therefore, it is essential 
to reduce the cost of syngas from coal. This is where the energy 
park concept becomes important. In order for this process to be 
economical (at current market and political conditions) a method 
must be found to reduce the cost of syngas manufacture either by 
producing energy or by-products. Energy is produced in the base 
case, but the amount and method has not been optimized. The 
economic arguments for this concept are detailed in Appendix 2. 


2920 (DOE/PC/91034-T4) The economical production of 
alcohol fuels from coal-derived synthesis gas: Quarterly tech- 
nical progress report No. 5, October 1, 1992—December 31, 
1992. West Virginia Univ. Research Corp., Morgantown, WV 
(United States). Jan 1993. 67p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-91PC91034. Order 
Number DE94002399. Source: OSTI; NTIS; GPO Dep. 

Two base case flow sheets have now been prepared. In the first, 
which was originally presented in TPR4, a Texaco gasifier is used. 
Natural gas is also burned in sufficient quantity to increase the 
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hydrogen to carbon monoxide ratio of the synthesis gas to the re- 
quired value of 1. 1 for alcohol synthesis. Acid gas clean up and 
sulfur removal are accomplished using the Rectisol process fol- 
lowed by the Claus and Beavon processes. About 10% of the 
synthesis gas is sent to a power generation unit in order to pro- 
duce electric power, with the remaining 90% used for alcohol 
synthesis. For this process, the estimated installed cost is $474.2 
mm. The estimated annual operating costs are $64.5 MM. At a 
price of alcohol fuels in the vicinity of $1. O0/gal, the pay back pe- 
riod for construction of this plant is about four years. The details of 
this case, called Base Case 1, are presented in Appendix 1. The 
second base case, called Base Case 2, also has a detailed de- 
scription and explanation in Appendix 1. In Base Case 2, a Lurgi 
Gasifier is used. The motivation for using a Lurgi Gasifier is that it 
runs at a lower temperature and pressure and, therefore, produces 
by-products such as coal liquids which can be sold. Based upon 
the economics of joint production, discussed in Technical Progress 
Report 4, this is a necessity. Since synthesis gas from natural gas 
is always less expensive to produce than from coal, then alcohol 
fuels will always be less expensive to produce from natural gas 
than from coal. Therefore, the only way to make coal- derived alco- 
hol fuels economically competitive is to decrease the cost of 
production of coal-derived synthesis gas. one method for accom- 
plishing this is to sell the by-products from the gasification step. 
The details of this strategy are discussed in Appendix 3. 


2921 (DOE/PC/91034-T5) The economical production of 
alcohol fuels from coal-derived synthesis gas: Sixth quarterly 
technical progress report, January 1, 1993—March 31, 1993. 
West Virginia Univ. Research Corp., Morgantown, WV (United 
States). Apr 1993. 86p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91034. Order Number 
DE94002400. Source: OSTI; NTIS; GPO Dep. 

Preliminary economic investigations have focused on cost reduc- 
tion measures in the production of syngas from coal. A spread 
sheet model has been developed which can determine the cost of 
syngas production based upon the cost of equipment and raw 
materials and the market value of energy and by-products. In com- 
parison to natural gas derived syngas, coal derived syngas is 
much more expensive, suggesting a questionable economic status 
of coal derived alcoho! fuels. While it is possible that use of less 
expensive coal or significant integration of alcohol production and 
electricity production may reduce the cost of coal derived syngas, it 
is unlikely to be less costly to produce than syngas from natural 
gas. Fuels evaluation is being conducted in three parts. First, 
standard ASTM tests are being used to analyze the blend charac- 
teristics of higher alcohols. Second, the performance characteristics 
of higher alcohols are being evaluated in a single-cylinder research 
engine. Third, the emissions characteristics of higher alcohols are 
being investigated. The equipment is still under construction and 
the measurement techniques are still being developed. Of particu- 
lar interest is n-butanol, since the MoS» catalyst produces only 
linear higher alcohols. There is almost no information on the com- 
bustion and emission characteristics of n-butanol, hence the 
importance of gathering this information in this research. 


2922 


(DOE/PC/91039-T7) High dispersed catalysts for 
coal liquefaction: Quarterly report No. 7, February 23, 1993— 
May 22, 1993. Hirschon, A.S.; Wilson, R.B. SRI Intemational, 
Menlo Park, CA (United States). 19 Aug 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 


91PC91039. Order Number DE94002180. Source: 
GPO Dep. 

The objectives of this project are to study the effect of pretreat- 
ment methods on the two-stage liquefaction process. In particular, 
the effects of dispersed catalysts and carbon monoxide atmo- 
spheres on a coal liquefaction process. The project is divided into 
three technical tasks. Task 1 involves the analyses of the liquefac- 
tion products derived from liquefaction experiments using the 
catalysts Fe(CO)s and the sulfated iron catalyst, Fe203-SO,. We 
also analyzed the products derived from treating the recycle vehi- 
cle under coal liquefaction conditions with no coal or catalyst 
present, and found that the toluene and THF fractions had low H/C 
ratios. No CO or CO2 gases were detected after reaction, although 
considerable amount of methane gas was produced, suggesting 
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that during the liquefaction runs the carbon oxides are produced 
only from the coal, as expected, but that methane gas is produced 
both from the recycle solvent and the coal. We now have more in- 
formation about the recycle solvent from Wilsonville, who report 
that the residue was 63%, composed of 45% resid and 18% insol- 
uble inorganic (Cl), and a distilable portion of 37% (1050°F). 
During this quarter we compared coal conversions using Fe(CO)s 
with CO and H2/CO atmospheres and determined the effect of us- 
ing sulfated iron (Fe203-SO,4) as a conversion catalyst. Also, the 
coal liquefaction recycle vehicle was subjected to coal product dis- 
tribution. We found that the Fe(CO)s under a pure hydrogen 
atmosphere gave better conversions than under a CO/H2 atmos- 
phere in terms of oils and asphaltenes but was equal in terms of 
overall conversion into soluble fractions. 


2923 (DOE/PC/91040—25) Advanced direct liquefaction 
concepts for PETC generic units: Quarterly technical progress 
report, January 1993—March 1993. Kentucky Univ., Lexington, KY 
(United States). Center for Applied Energy Research; Sandia Na- 
tional Labs., Albuquerque, NM (United States); CONSOL, Inc., 
Pittsburgh, PA (United States); LDP Associates (United States). 
Jun 1993. 152p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91040. Order Number 
DE94002004. Source: OSTI; NTIS; GPO Dep. 

Progress in a number of laboratory projects supporting direct liq- 
uefaction are described. There are too many different topics to be 
accommodated in a single abstract. 


2924 (DOE/PC/91043-T7) An investigation of the role of 
water on retrograde/condensation reactions and enhanced liq- 
uefaction yields: Quarterly progress report, April 1, 1993—June 
30, 1993. Miknis, F.P. Western Research Inst., Laramie, WY 
(United States). Aug 1993. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-91PC91043. Order Num- 
ber DE94002166. Source: OSTI; NTIS; GPO Dep. 

The objectives, for this quarter were to begin coal liquefaction ex- 
periments on coals that had been dried to varying moisture levels 
using thermal, microwaves and chemical drying methods. However, 
during a project review at PETC on April 27, 1993, some concerns 
were raised and suggestions made to improve the experimental ap- 
proach. Consequently, most of the work during the quarter focused 
on addressing those suggestions and concerns. Primarily, the sug- 
gestions and concerns dealt with whether the reactor was being 
well-stirred during the liquefaction experiments, the use of a 1:1 
coal solvent ratio, and the use of THF as an extraction solvent es- 
pecially when NMR measurements were planned for the liquid and 
residue products. In addition to addressing these matters, some 
liquefaction experiments were conducted on partially dried coals, 
the kinetics of chemical dehydration of coals was investigated, and 
preliminary volumetric swelling ratio experiments were conducted. 


2925 (DOE/PC/91050-T4) Advanced direct coal liquefac- 
tion concepts: Quarterly report, April 1, 1993—June 30, 1993. 
Berger, D.J. (Canadian Energy Development, Inc., Edmonton, AB 
(Canada)); Parker, R.J.; Simpson, P.L. Canadian Energy Develop- 
ment, Inc., Edmonton, AB (Canada); Alberta Research Council, 
Edmonton, AB (Canada). 1993. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC91050. 
Order Number DE94002660. Source: OSTI; NTIS; GPO Dep. 
Construction and commissioning of the bench unit for operation 
of the first stage of the process was completed. Solubilization of 
Black Thunder coal using carbon monoxide and steam was suc- 
cessfully demonstrated in the counterflow reactor system. The 
results were comparable with those obtained in the autoclave with 
the exception that coal solubilization at the same nominal resi- 
dence times was slightly lower. The bench unit has now been 
modified for two stage operation. The Wilsonville process derived 
solvent for Black Thunder coal (V-1074) was found to be essen- 
tially as stable as the previous solvent used in the autoclave runs 
(V-178 + 320) at reactor conditions. This solvent (V-1074) is, there- 
fore, being used in the bench unit tests. Carbon monoxide may be 
replaced by synthesis gas for the coal solubilization step in the 
process. However, in autoclave tests, coal conversion was found to 
be dependent on the amount of carbon monoxide present in the 
synthesis gas. Coal conversions ranged from 88% for pure carbon 
monoxide to 67% for a 25:75 carbon monoxide/hydrogen mixture 





at equivalent conditions. Two stage liquefaction tests were com- 
pleted in the autoclave using a disposable catalyst (FeS) and 
hydrogen in the second stage. Increased coal conversion, higher 
gas and oil and lower asphaltene and preasphaltene yields were 
observed as expected. However, no hydrogen consumption was 
observed in the second stage. Other conditions, in particular, alter- 
nate catalyst systems will be explored. 


2926 (DOE/PC/91055-T4) The role of the resid solvent in 
co-processing with finely divided catalysts: Quarterly report 
April-June 1993. Curtis, C.W. Auburn Univ., AL (United States). 
Dept. of Chemical Engineering. [1993]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC91055. 
Order Number DE94003307. Source: OSTI; NTIS; GPO Dep. 

The primary purpose of the work performed this quarter was to 
establish under thermal and catalytic reaction conditions whether 
hydrogen transfer occurred between cycloalkane type structures 
that are present in resids and heteroatomic species that are 
present in coal and liquefied coal. The research this quarter fo- 
cused upon evaluating benzophenone (BENZ) as a model acceptor 
for hydrogen that might be transferred from a cycloalkane, perhy- 
dropyrene (PHP), under coprocessing conditions. Hence, a number 
of reactions was performed in which BENZ was reacted alone in 
hydrogen and nitrogen atmospheres in the presence and absence 
of a catalytic agent, molybdenum naphthenate. Reactions were 
also performed using a combination of PHP and BENZ at a 1 to 1 
weight ratio. Also performing this quarter were initial separations 
with petroleum resids. Two different resids were used, Maya and 
LHC-362. The literature was also surveyed to determine important 
characteristics that should be evaluated for selecting resids. The 
resids that are desired for this project are resids with high-, 
medium-, and low-naphthenic content. Different levels of as- 
phaltenes are also desirable. Resids with these characteristics are 
currently being sought. The model compound PHP that had been 
commercially available as naphthene representative of resids is 
now no longer available. Hence, several scoping experiments were 
performed in order to determine conditions for synthesizing PHP. 
The synthesis procedure reported in US Patent 3,303,227 was 
used as a basis for this work. Although more than 85% PHP was 
synthesized, partially hydrogenated pyrenes were also produced 
which will require separation in order to obtain pure PHP. 


2927 (DOE/PC/91257—-T18) Molten-Caustic-Leaching 


(Gravimelt) system integration project: Final report. TRW 
Space and Electronics Group, Redondo Beach, CA (United States). 
Applied Technology Div. Mar 1993. 365p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-86PC91257. 
Order Number DE93041259. Source: OSTI; NTIS; GPO Dep. 

The objectives of this program were to design, construct, shake- 
down and operate an integrated MCL test circuit to demonstrate 
the technical capability of the process for producing a demineral- 
ized and desulfurized coal that meets New Source Performance 
Standards (NSPS), to test process conditions aimed at lower costs, 
and to deliver product coal. These objectives were met by the pro- 
curement, construction, and operation of the integrated test circuit. 
Shakedown and a 63-test process matrix resulted in the production 
of about 3,700 pounds of treated coal. Product MCL coal may be 
used to displace oil in some turbine and diesel engines and may 
be used in the retrofit of oil-fired boilers. Two high sulfur, high ash 
coals and one medium sulfur, high ash coal representative of the 
Eastern United States coal production were processed: Pittsburgh 
No. 8 (Powhatan No. 6 mine), Kentucky No. 9, and Pittsburgh No. 
8 (Blacksville No. 2 mine). Although mild kiln operating conditions 
(325 to 415°C and 1 to 2.3 hours residence time) and low caustic 
to coal ratios (1:1 to 3:1) were used, the combination of continuous 
operation and rigorous exclusion of air from the system allowed the 
production of MCL coal that had product sulfur content was well 
below NSPS standards, very low carbonate production, very little 
volatile losses, and low alkali retention by the product MCL coal. 
Optimization testing resulted in a product coal containing 0.2 to 0.4 
percent sulfur (0.26 to 0.6 lbs SO2/million Btu) and 0.15 to 0.5 per- 
cent ash with more than 90 percent organic sulfur removal, ~95 
percent SOz reduction from run-of-mine coal, ~91 percent SOz re- 
duction from precleaned process feed coal, and with heat content 
of about 14,000 Btu per pound. 
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2928 (DOE/PC/91281-T7) Low severity coal liquefaction 
promoted by cyclic olefins: Quarterly report, April-June 1993. 
Curtis, C.W. Auburn Univ., AL (United States). Dept. of Chemical 
Engineering. [1993]. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91281. Order Number 
DE94002170. Source: OSTI; NTIS; GPO Dep. 

Low-severity coal liquefaction allows for the solubilization of coal 
with reduced gas make. The idea being tested in this research is 
whether selective bond rupture occurs during liquefaction at low 
temperatures that can be satisfied by hydrogen donation from 
highly active hydrogen donor compounds. Promotion of coal solubi- 
lization through hydrogen transfer using highly active and effective 
hydrogen donors is the objective of this study. The highly effec- 
tive hydrogen donors being tested are cyclic olefins. 
Representative cyclic olefins are isotetralin (ISO), which is 1,4,5,8- 
tetrahydronaphthalene, and  1,4,5,8,9,10-hexahydroanthracene 
(HHA). These compounds have been shown to highly effective 
donors (Bedell and Curtis, 1991) which release their hydrogen at 
fairly low temperatures, in the 200 to 300°C range. ISO has been 
shown to be much more effective than its hydroaromatic analogue 
tetralin (TET) in releasing hydrogen at low temperatures and trans- 
ferring that hydrogen to an acceptor molecule or to coal (Bedell 
and Curtis, 1991). Likewise, at 380°C, the ability of HHA to release 
hydrogen in both Nz and Hz atmospheres was greater than a com- 
parative hydroaromatic compound, dihydroanthracene (DHA). 
However, when an acceptor molecule or coal was present, DHA 
was as or more active than HHA in transferring hydrogen (Bedell et 
al., 1993). In another study, at equivalent reaction conditions and in 
the presence of anthracene (ANT) as a hydrogen acceptor, ISO re- 
leased more than 200 times as much hydrogen as TET and HHM 
released 18 to 25 times as much hydrogen as DHA (Wang, 1992). 


2929 (DOE/PC/91307-T8) Coal combustion: Effect of pro- 
cess conditions on char reactivity: Seventh quarterly technical 
report, March 1, 1993—June 1, 1993. Zygourakis, K. Rice Univ., 
Houston, TX (United States). Dept. of Chemical Engineering. 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91307. Order Number 
DE94001969. Source: OSTI; NTIS; GPO Dep. 

During the past quarter, we systematically investigated the ef- 
fects of pyrolysis heating rates on the fate of single particles of 
Utah Blind Canyon coal. These results were compared to those we 
obtained previously for Illinois No. 6 coal particles. The Blind 
Canyon coal particles show lower devolatilization rates with its 
maximum rate occurring at higher temperature. Illinois No. 6 coal 
particles swell more during pyrolysis and alternately expand and 
contract as they shrink to their final size, while Blind Canyon coal 
particles expand and contract smoothly without vigorous “bubbling”. 
The final particle size of the various chars shows a strong depen- 
dence on the pyrolysis heating rate and the parent coal. 


2930 (DOE/PC/92110-T3) Development of vanadium- 
phosphate catalysts for methanol production by selective 
oxidation of methane: Quarterly technical progress report 3, 
Aprit-June 1993. McCormick, R.L.; Jha, M.C.; Streuber, R.D. 
AMAX Research and Development Center, Golden, CO (United 
States). 20 Aug 1993. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-92PC92110. Order Num- 
ber DE94002164. Source: OSTI; NTIS; GPO Dep. 

This document is the third quarterly technical progress report 
under Contract No. AC22-92PC92110, “Development of Vanadium- 
Phosphate Catalysts for Methanol Production by Selective 
Oxidation of Methane.” During this quarter, we have continued to 
develop methods for catalyst activation by investigating activation 
in wet gas environments. This procedure leads to the formation of 
highly crystalline (VO)2P207, while activation under identical condi- 
tions, but with no moisture, leads to a poorly crystalline sample. 
Published data indicate that the highly crystalline form is represen- 
tative of commercial butane oxidation catalysts. The main focus of 
our work during this quarter has been in the area of catalyst testing 
in the microreactor system. In order to confirm that our microreac- 
tor system was providing reliable data, we tested a V2O;/SiO2 
catalyst at atmospheric pressure and temperatures from 500 to 
600°C using 90 to 95 percent CH4/O2. Several studies of methane 
oxidation using this catalyst have been published with reasonably 
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good agreement between different research groups. We were not 
able to reproduce the literature data using steel reactors. However, 
when the steel reactor was lined with quartz and the postcatalyst 
reactor volume was minimized by packing with quartz chips, we 
obtained results which agree closely with those previously pub- 
lished. Using the same quartz reactor and test conditions, we also 
tested a highly crystalline (wet activated) VPO catalyst. 


2931 (DOE/PC/92121-T3) High conversion of coal to 
transportation fuels for the future with low HC gas production: 
Progress report No. 3, April 1—June 30, 1993. Wiser, W.H.; 
Oblad, A.G. Utah Univ., Salt Lake City, UT (United States). Dept. 
of Chemical and Fuels Engineering. Jul 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92121. Order Number DE94003302. Source: OSTI; NTIS; 
GPO Dep. 

The objective of the current research in coal liquefaction is to 
produce a synthetic crude from coal at a cost lower than $30.00 
per barrel (Task A). A second objective is to produce a fuel which 
is low in aromatics, yet of sufficiently high octane number for use 
in the gasoline-burning transportation vehicles of today. To meet 
this second objective, research was proposed for conversion of the 
highly-aromatic liquid product from coal conversion to a product 
high in isoparaffins, which compounds in the gasoline range exhibit 
a high octane number (Task B). Experimental coal liquefaction 
studies conducted in a batch microreactor in the laboratory have 
demonstrated potential for high conversions of coal to liquids with 
low yields of hydrocarbon (HC) gases, hence small consumption of 
hydrogen in the primary liquefaction step. Ratios of liquids/HC 
gases as high as 30/1, at liquid yields as high as 82% of the coal 
by weight, have been achieved. The principal objective of this work 
is to examine how nearly the authors may approach these results 
in a continuous-flow system, at a size sufficient to evaluate the 
process concept for production of transportation fuels from coal. 
Work to date is described. 


2932 (DOE/PC/92147-2) Catalytic Multi-Stage Liquefac- 
tion of Coal: Second quarterly report, 1 January 1993-31 
March 1993. Comolli, A.G.; Johanson, E.S.; Lee, L.K.; Pradhan, 
V.R.; Stalzer, R.H. Hydrocarbon Research, Inc., Princeton, NJ 
(United States). Aug 1993. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-93PC92147. Order 
Number DE94002154. Source: OSTI; NTIS; GPO Dep. 

This quarterly report covers activities of Catalytic Multi-Stage Liq- 
uefaction of Coal during the period January 1—March 31, 1993, at 
Hydrocarbon Research, Inc. in Lawrenceville and Princeton, New 
Jersey. This DOE contract period is from December 8, 1992 to De- 
cember 7, 1994. The overall objective of the program is to produce 
liquid fuels from direct coal liquefaction at a cost that is cornpetitive 
with conventional fuels. Specifically, this continuous bench-scale 
program contains provisions to examine new ideas in areas such 
as: low temperature pretreatments, more effective catalysts, on-line 
hydrotreating, new coal feedstocks, other hydrogen sources, more 
concentrated coal feeds and other highly responsive process im- 
provements while assessing the design and economics of 
bench-scale results. The quarterly report covers work on Labora- 
tory Scale Studies, Continuous Bench-Scale Operations, Technical 
Assessment and Project Management. 


2933 


(DOE/PC/92147-3) Catalytic multi-stage liquefaction 
of coal: Third quarterly report, 1 April 1993-31 June 1993. Co- 
molli, A.G.; Johanson, E.S.; Lee, L.K.; Pradhan, V.R.; Stalzer, R.H. 
Hydrocarbon Research, Inc., Princeton, NJ (United States). Jul 


1993. 38p. Sponsored by USDOE, Washington, 
States). DOE Contract AC22-93PC92147. 
DE94002050. Source: OSTI; NTIS; GPO Dep. 
This quarterly report covers the activities of Catalytic Multi-Stage 
Liquefaction of Coal during the Period April 1 — June 30, 1993, at 
Hydrocarbon Research, Inc. in Lawrenceville and Princeton, New 
Jersey. This DOE Contract Period is from December 8, 1992 to 
December 7, 1994. The overall objective of this program is to pro- 
duce liquid fuels from coal by direct liquefaction at a cost that is 
competitive with conventional fuels. Specifically, this continuous 
bench-scale program contains provisions to examine new ideas in 
areas such as: Low temperature pretreatments, more effective cat- 
alysts, on-line hydrotreating, new coal feedstocks, other hydrogen 
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sources, more concentrated coal feeds and other highly responsive 
process improvements while assessing the design and economics 
of the bench-scale results. This quarterly report covers work on 
Laboratory Scale Studies, Continuous Bench-Scale Operations, 
Technical Assessment and Project Management. 


2934 (EGG-2702) Review of nonconventional bioreactor 
technology. Turick, C.E.; Mcllwain, M.E. EG and G Idaho, Inc., 
idaho Falls, ID (United States). Sep 1993. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94002603. Source: OSTI; NTIS; 
GPO Dep. 

Biotechnology will significantly affect many industrial sectors in 
the future. Industrial sectors that will be affected include pharma- 
ceutical, chemical, fuel, agricultural, and environmental remediation. 
Future research is needed to improve bioprocessing efficiency and 
cost-effectiveness in order to compete with traditional technologies. 
This report describes recent advances in bioprocess technologies 
and bioreactor designs and relates them to problems encountered 
in many industrial bioprocessing operations. The primary focus is 
directed towards increasing gas and vapor transfer for enhanced 
bioprocess kinetics as well as unproved by-product separation and 
removal. The advantages and disadvantages of various conceptual 
designs such as hollow-fiber, gas-phase, hyperbaric/hypobaric, and 
electrochemical bioreactors are also discussed. Specific applica- 
tions that are intended for improved bioprocesses include coal 
desulfurization, coal liquefaction, soil bioremediation, biomass 
conversion to marketable chemicals, biomining, and biohydrometal- 
lurgy as well as bioprocessing of gases and vapors. 


2935 (LBL-34616) Fundamental studies of the mecha- 
nism of catalytic reactions with catalysts effective in the 
gasification of carbon solids and the oxidative coupling of 
methane: Quarterly report, July 1, 1993—September 30, 1993. 
Heinemann, H.; Somorjai, G.A.; Perry, D.L. Lawrence Berkeley 
Lab., CA (United States). [1993]. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94002260. Source: OSTI; NTIS; GPO Dep. 

During the fourth quarter of FY93, additional studies were under- 
taken to quantify the effect of adding alkali to coal during charring. 
Figure 1 shows that the rate of gasification of IIH##6 char prepared 
by charring the coal in the presence of different amounts of NAOH 
increases with the amount of NAOH used between 0 and 2 wt %. 
However, most of the improvement occurs with the addition of 
small amounts of alkali, while doubling the proportion of alkali from 
0.9 to 1.7% gives a small additional improvement. In fact it ap- 
pears that 0.8 to 1% alkali during charring is optimal. This is 
demonstrated in Figure 2. The chars prepared in the presence of 
NAOH were water washed and extracted at room temperature until 
the water was alkali free, dried and then gasified. Figure 2 
presents the same data as Figure 1 but additionally shows the 
gasification rate at 640°C for the water washed chars. The water 
washed char originally prepared with .85% NAOH had the same 
gasification rate as before water washing, while the gasification 
rate of the char originally prepared with 1.7% NAOH dropped to 
the level of the .85% NAOH containing char after water washing. 
This may be interpreted as an indication of about 1% alkali being 
incorporated into the char in a water insoluble form. 


2936 (NEDO-C-—9210) Next-generation technology devel- 
opment for coal utilization in fiscal 1992.: Overseas survey 
report. New Energy and Industrial Technology Development Orga- 
nization, Tokyo (Japan). Mar 1993. 610p. (In Japanese). Order 
Number DE94725206. Source: OSTI; NTIS; Available from New 
Energy and Industrial Technology Development Organization, Sun- 
shine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper collects reports on the clean coal technology develop- 
ment made by United States Department of Energy, itemizing the 
technology as follows: coal reforming technology, coal pyrolysis 
technology, coal combustion technology. As for the coal reforming 
technology, coal surface control for pulverized coal physical refin- 
ing technology, improvement of coal surface magnetism for coal 
washing, coal surface improvement by gas phase reaction, new 
evaluation method for refined pulverized coal and ultra pulverized 





coal, effect of coal moderate refining on organic sulfur removal us- 
ing microorganisms, control of surface chemistry of chalcopyrite in 
physical coal refining and high pulverized coal desulfurization tech- 
nology, engineering of high technology for physical slack refining, 
etc. The coal pyrolysis technology includes development of the 
mild coal gasification process, study on cleavage and bonding of 
coal macromolecular structures at pyrolysis, etc. As the coal com- 
bustion technology, reported are mainly the second-generation 
pressurized fluidized bed combustion power plant and its pilot 
plant, and their test results obtained at the initial stage. 179 refs., 
164 figs., 71 tabs. 


2937 (NEDO-P-9208) Survey on new development of coal 
utilization technology in the coal science field. 3. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1993. 130p. (In Japanese). Sponsored by New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Order Number DE94725202. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lIkebukuro, 
Toshima-ku, Tokyo, Japan. 

For a breakthrough in coal conversion technology, the paper 
clarifies where coal molecular science reaches based on the sur- 
veys so far made and makes proposals for new coal conversion 
technology. Coal is considered to be various aromatic associated 
molecules with intervention of inorganic ions. As bonding for asso- 
ciation, there are hydrogen bond, charge transfer, stacking of 
aromatics, and ion cross-linking. Contributions of these are affected 
by coal ranks. The conversion becomes easy by liberation of asso- 
ciation bonding, but evaluation of cost/performance is necessary. 
Hydrogen donation is a strong method for coal conversion, and ex- 
cellent hydrogen donating compounds have been found out. The 
effect of catalyst is large, and the catalyst becomes effective if it is 
highly dispersed onto coal. Reuse of the catalyst is also an impor- 
tant subject. The structure of char correlates with reactivity. As to 
the whole scheme for the coal conversion, it is necessary to sys- 
tematically restudy object, significance and cost of every step of 
the process. For advanced and high effective utilization of coal, it 
is indispensable to make a fundamental grasp of coal. 222 refs., 
82 figs., 33 tabs. 


2938 (SAND-93-7082C) Opportunities for reducing prod- 
uct costs in indirect liquefaction. Gray, D. (Mitre Corp., McLean, 
VA (United States)); Tomlinson, G.; ElSawy, A. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9309257-2: Coal liquefaction and gas 
conversion contractor's review conference, Pittsburgh, PA (United 
States), 27-29 Sep 1993). Order Number DE94001210. Source: 
OSTI; NTIS; GPO Dep. 

The MITRE indirect liquefaction simulation model for the 
advanced configuration that includes Shell gasification and slurry- 
phase F-T synthesis was downsized to coincide with the Bechtel/ 
Amoco conceptual plant with a nominal capacity of 50,000 barrels 
per stream day. Then the kinetic parameters used by Bechtel/ 
Amoco in the slurry F-T model were substituted in the model. This 
resulted in the same per pass conversion and in the same number 
of reactors as estimated in the Bechtel basecase. The total capital 
cost for this plant was estimated to be $2982 million using the 
MITRE model. This agrees well with the preliminary Bechtel/Amoco 
capital cost of $2961 million for the same size plant(3). Once the 
WM simulation of the basecase plant was shown to be in agree- 
ment with the Bechtel/Amoco case, the analysis of further potential 
cost reductions beyond the basecase could be investigated. This 
analysis only investigated the potential cost reductions that could 
result from improvements in the F-T area of the conceptual plant. 
This is the area that is impacted by the research and development 
underway in the indirect program. The cost impact of the following 
potential improvements were investigated using the MITRE simula- 
tion model: Doubling the baseline catalyst activity; doubling the 
catalyst loading; and doubling the superficial gas velocity. 
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2939 (DOE/PC/91284—7) Nitration of polynuclear aromatic 
hydrocarbons in coal combustors and exhaust streams: Quar- 
terly report, April 1, 1993—June 30, 1993. Yu, L.; Cho, S.; 
Hildemann, L.; Niksa, S. Stanford Univ., CA (United States). Dept. 
of Civil Engineering. Sep 1993. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-91PC91284. 
Order Number DE94003571. Source: OSTI; NTIS; GPO Dep. 
Development of analytical methods for PAH proceeded smoothly 
without any major obstacles. The PAH preparation project is being 
reactivated in Dr. Niksa’s new laboratory at SRI International, so 
activity on this side of the project was focused on refurbishing and 
upgrading the high temperature furnaces and product analysis sys- 
tems. By the end of quarter, the furnace was fully operational and 
all analytical tools are in place, although some calibration work re- 
mains to be done in the coming quarter. Separation of coal tar 
samples generated under high temperature conditions allowed the 
prefractionation methodology to be finalized. Final volumes selected 
for each solvent used in the gravity-flow column chromatography 
procedure should enable the PAH to be separated from the highly 
polar organic compounds, with good recoveries, for a wide range 
of coal tar samples. Work was also begun on the HPLC separation 
procedure, with selection and acquisition of column material. 
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2940 (CONF-920731—) Full minutes of the 44th meeting of 
the ICCP held in University Park, Pennsylvania, USA, July 19- 
25, 1992. Pennsylvania State Univ., University Park, PA (United 
States). [1992]. 210p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92252. From Annual 
symposium of the International Committee for Coal Petrology; Uni- 
versity Park, PA (United States); 19-25 Jul 1992. Order Number 
DE94003282. Source: OSTI; NTIS; GPO Dep. 

Contained in this document are the full minutes of the 44th 
Meeting of the ICCP (international Committee for Coal Petrology) 
held in University Park, Pennsylvania, July 19-25, 1992. Included 
are Appendix | (list of participants of the ICCP annual meeting, 
University, Park, Pennsylvania, July 19-25, 1992), Appendix Il 
(minutes of the three commissions of the ICCP), Appendix Ill (draft 
proposal of Karl Ottenjann for the determination of fluorescence 
spectral distribution), Appendix IV (draft proposal of Prof. Wolf for 
the revised classification of vitrinite), Appendix V (report of activi- 
ties of the working group on coal combustion), Appendix VI (report 
by J. Vieeskens to the working group on coal combustion), Appen- 
dix Vil (report of the chairman of the working group on coke 
texture), Appendix VII (report of the chairman of the working group 
on automation), and Appendix IX (field trip guidebook of the an- 
thracite basins of Eastern Pennsylvania). 


2941 (DOE/PC/90284—11) Molecular accessibility in sol- 
vent swelled coals: Quarterly report, [Aprit-June 1993]. 
Kispert, L.D. Alabama Univ., University, AL (United States). Dept. 
of Chemistry. Aug 1993. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90284. Order Num- 
ber DE94001961. Source: OSTI; NTIS; GPO Dep. 

The effect of weathering (oxidation and dehydration upon expo- 
sure to air) on the molecular accessibility of potential catalysts was 
studied by the EPR spin probe technique. Fresh samples of all 8 
APCS coals were exposed to air for periods up to 36 days. Weath- 
ering produced significant effects on the retention of spin probes in 
most of the APCS coals under 91 % carbon (dmmf). It was deter- 
mined that the lower ranked coal (Beulah Zap and Wyodak) under 
went a structural collapse which precluded retention of even spin 
probe Vill. However, medium ranked coals exhibited improved re- 
tention upon weathering when swelled in toluene. Swelling with 
pyridine opened up small pores for 81-86% carbon which is not 
observed for swelling with toluene. Changes in coal structure were 
successfully followed by the EPR spin probe method. A detailed 
analysis of the data collected from the swelling of coals oxidized in 
a moisture free environment was completed to differentiate be- 
tween weathering and oxidation. Eight vacuum dried APCS coals 
were oxidized in an enclosed, pure oxygen, moisture free environ- 
ment, and the effects of oxidation alone on coal structure were 
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studied by the intercalation of EPR spin probes. The data shows a 
factor of 5 increase in spin probe retention for some coals oxidized 
in Oo versus air., suggesting a large increase in oxidized material. 
Particular care was taken during the swelling procedures to avoid 
exposure of the coal samples to air or moisture. EPR spectra were 
then obtained for these 300 samples. 


2942 (DOE/PC/91299-12) Magnetic relaxation: Coal 
swelling, extraction, pore size: Quarterly technical progress 
report, July 1, 1993-September 30, 1993. Doetschman, D.C. 
(State Univ. of New York, Binghamton, NY (United States). Dept. of 
Chemistry); Mehlenbacher, R.C.; Ito, O. State Univ. of New York, 
Binghamton, NY (United States). Dept. of Chemistry. [1993]. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91299. Order Number DE94002386. Source: 
OSTI; NTIS; GPO Dep. 

An electron spin and proton magnetic relaxation study is pre- 
sented on the effects of the solvent extraction of coal on the 
macromolecular network of the coal and on the mobile molecular 
species that are initially within the coal. The eight Argonne Pre- 
mium coals were extracted at room temperature with a 1:1 (v/v) 
N-methylpyrrolidinone (NMP)-CS2 solvent mixture under an inert 
atmosphere. As much solvent as possible was removed from ex- 
tract and residue by treatment under vacuum oven conditions 
(~10-* torr at 145-150°C) until constant weight was achieved. 
The extraction, without further washing with other solvents, results 
in substantial uptake of NMP, apparently by H-bonding or acid- 
base interactions. The NMP uptake tends to be higher in coal 
matter with higher heteroatom (N,O,S) content and the NMP more 
tightly bound. The molecular material in the medium rank bitumi- 
nous coals is more aromatic and heteroatom-poor than the 
macromolecular material and is mobilized by the extracting solvent. 
Likewise the more aromatic and heteroatom-poor molecular, free 
radicals are also extracted. However, mobilization of the molecular 
free radicals by solvent and the exposure of free radicals by the 
macromolecular matrix to solvent or species dissolved in the sol- 
vent, results in preferential reactions of the more aromatic and 
heteroatom-poor free radicals. Greater losses of extract free radi- 
cals, being the more aromatic, occur than residue free radicals. As 
a consequence, the surviving extract radicals exhibit a greater het- 
eroatom content than the original whole coals, as determined from 
EPR g value changes. 


2943 (DOE/PC/91300-T6) Thermodynamic and rheologi- 
cal properties of solid-liquid systems in coal processing: 
Quarterly technical report: March 1, 1993 to May 31, 1993. 
Kabadi, V.N. (North Carolina A and T State Univ., Greensboro, NC 
(United States). Dept. of Chemical Engineering); Ilias, S. North 
Carolina Agricultural and Technical State Univ., Greensboro, NC 
(United States). Dept. of Chemical Engineering. [1993]. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-91PC91300. Order Number DE94003297. Source: OSTI; 
NTIS; GPO Dep. ~ 

The viscosity of coal derived liquids is an important property that 
is required for the design of the coal liquefaction processes, as well 
as for understanding the flow characteristics of coal liquids. Coal 
liquids are complex undefined mixtures and boil over a wide range 
of temperatures. One method of characterizing coal liquids is to 
treat coal liquids as a continuous distribution of molecular weights. 
Upon review of the literature for viscosity correlations, the authors 
quickly concluded that there is no accurate method available that 
may be successfully applied to coal liquids. They generaliy believe 
that correlations based on molecular structure of materials are su- 
perior to those that use solely the characterization parameters such 
as refractive index, critical properties, density, boiling points etc. A 
few correlations in the literature do consider molecular structures in 
viscosity determinations. Using important features in these correla- 
tions, they set out to develop a new viscosity correlation that would 
apply to model coal aromatic compounds, their mixtures and finally 
to coal derived liquids themselves. The correlation for pure com- 
pounds and mixtures has been developed and is discussed below. 
Attempts are now being made to apply this to coal derived liquids. 


2944 (DOE/PC/91305-7) Characterization of porosity via 
secondary reactions: Quarterly technical progress report, 1 
April 1993-30 June 1993. Calo, J.M.; Lu, W.; Zhang, L. Brown 
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Univ., Providence, RI (United States). Div. of Engineering. 1993. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91305. Order Number DE94001956. Source: 
OSTI; NTIS; GPO Dep. 

TPD spectra from oxygen-gasified chars were examined as a 
function of burn-off: 10 - 30% burn-off. The total amount of CO 
desorbed increased steadily with burn-off. Two major CO-liberating 
features were identified for the Wyodak coal char samples - one 
centered ca. 700°C and the other ca. 900°C. The total amount of 
CO? desorbed also increased steadily with burn-off. Two features 
were clearly evident in the COz2 spectra: one preceded the 700°C 
CO peak, and the other was sharper, and coincided with the 
700°C CO peak. These sharp features are attributed to mineral 
matter in the Wyodak coal char. TPD spectral features of steam- 
gasified char were investigated. Demineralization of the Wyodak 
coal char demonstrated that the first, low temperature peak, promi- 
nent in normal Wyodak coal char spectra, is attributable to the 
mineral matter in the char. Demineralization also caused a signifi- 
cant decrease in reactivity. It was concluded that the oxygen 
surface complexes associated with the first, low temperature peak 
control the bulk of the steam reactivity for this coal char. 


2945 (DOE/PC/91310-T7) The use of solid-state NMR 
techniques for the analysis of water in coal and the effect of 
different coal drying techniques on the structure and reactivity 
of coal: Quarterly report, June 1—August 31, 1993. Netzel, D.A. 
University of Wyoming Research Corp., Laramie, WY (United 
States). Western Research Inst. [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91310. 
Order Number DE94002395. Source: OSTI; NTIS; GPO Dep. 

One area for improvement in the economics of coal liquefaction 
is coal drying, particularly for the lower rank coals. However, there 
is considerable evidence to show that drying has a detrimental 
effect on the liquefaction behavior of coals. Regarding the liquefac- 
tion of coal, there does not appear to have been any systematic 
study of the methods of coal drying on coal structure and the role 
water plays in enhancing or lessening coal reactivity toward lique- 
faction. To conduct this study two coals, the North Dakota Beulah 
Zap lignite and the Utah Blind Canyon coals were chosen. These 
coals represent a low and high rank coal, respectively. In addition, 
the Beulah Zap lignite has a high moisture content whereas the 
Blind Canyon coal (hvA) bituminous has a very low moisture con- 
tent. The overall objectives of this study are to develop a nuclear 
magnetic resonance (NMR) method for measuring the water in 
coal, to measure the changes in coal structure that occur during 
coal drying, to determine what effect water has on retrograde/ 
condensation reactions, and to determine the mechanism by which 
water may impact coal reactivity toward liquefaction. Different 
methods of drying are being investigated to determine if drying can 
be accomplished without destroying coal reactivity toward liquefac- 
tion. The objectives for this quarterly report period were (1) to 
measure the volumetric swelling ratio for initial and chemically- 
dried coals and (2) to conduct preliminary experiments concerning 
the exchange of water in coal with deuterium oxide (D20). 


2946 (DOE/PC/92176-T4) Thermodynamic properties of 
pulverized coal during rapid heating devolatilization pro- 
cesses: Quarterly progress report, January-March 1993. 
Proscia, W.M.; Freihaut, J.D. United Technologies Research Cen- 
ter, East Hartford, CT (United States). Jul 1993. 29p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92176. Order Number DE94003299. Source: OSTI; NTIS; 
GPO Dep. 

Knowledge of the thermodynamic and morphological properties 
of coal associated with rapid heating decomposition pathways is 
essential to progress in coal utilization technology. Specifically, 
knowledge of the heat of devolatilization, surface area and density 
of coal as a function of rank characteristics, temperature and ex- 
tent of devolatilization in the context of rapid heating conditions is 
required both, for the fundamental determination of kinetic parame- 
ters of coal devolatilization, and to refine existing devolatilization 
sub-models used in comprehensive coal combustion codes. The 
objective of this research is to obtain data on the thermodynamic 
properties and morphology of coal under conditions of rapid heat- 
ing. Specifically, the total heat of devolatilization, external surface 





area, BET surface area and true density will be measured for rep- 
resentative coal samples. In addition, for one coal, the contribution 
of each of the following components to the overall heat of de- 
volatilization will be measured: the specific heat of coal/char during 
devolatilization, the heat of thermal decomposition of the coal, the 
specific heat capacity of tars, and the heat of vaporization of tars. 
Morphological characterization of the parent coal samples has been 
completed by the University of Pittsburgh. Results are presented for 
true density, CO. surface area, mercury porosimetry, and particle 
size and shape measurements using image analysis. The heat of 
thermal decomposition of PSOC 1451D (Task 5) will be calculated 
from the data reported here. The Task 10 effort, Morphological 
Characterization of Coa/Char Samples as a Function of Extent of 
Devolatilization, will continue at the University of Pittsburgh. Work 
will focus on measurement of the morphological characteristics of 
the char samples as a function of extent of reaction. 


2947 (PNL-SA-22629) Characterization of organic sulfur 
in coal-derived mixtures and model compounds using 13¢, 
18F, and '*=N NMR spectroscopy. Franz, J.A.; Linehan, J.C.; 
Crump, A.E. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1993. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-930904—12: 7. 
international conference on coal science, Banff (Canada), 12-17 
Sep 1993). Order Number DE94002956. Source: OSTI; NTIS; 
GPO Dep. 

Labelling of organic sulfur with the CF,CON group has been 
demonstrated in moderate to quantitative yields for simple model 
systems, phenyl sulfide and dibenzothiophene. The Pummerer re- 
action for conversion of alkyl sulfides to a-alkoxy thioethers has 
been demonstrated to be a clean, high yield reaction for a small 
selection of model alkyl sulfides. When methylated coal preas- 
phaltenes and asphaltenes were subjected to these reaction 
conditions, it was possible to convert 25-60% of an added pure di- 
aryl sulfide to the iminosulfurane in the presence of the coal, and 
19F NMR revealed a band in the region expected for diaryl imi- 
nosulfuranes and Pumaerer products. Clearly, the use of chlorine, 
required to oxidize near-inert dibenzothiophene and analogues, 
may lead to a complex suite of reactions. These results illustrate 
the difficulty of labelling sulfur with NMR labels, and underscore the 
importance of direct analysis methods. 
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2948 (DOE/MC/10637—3384, pp. 377-395) Utilization of lig- 
nite char for controlling air toxics emissions. Sondreal, E.A. 
(Univ. of North Dakota, Grand Forks, ND (United States)); Jones, 
M.L.; Knudson, C.L.; Timpe, R.C.; Sinor, J.E. USDOE Morgantown 
Energy Technology Center, WV (United States). [1992]. (CONF- 
920822—: Symposium on opportunities in the synfuels industry, 
Bismarck, ND (United States), 31 Aug - 4 sep 1992). In Proceed- 
ings of the opportunities in the synfuels industry. 399p. Order 
Number DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 

A market opportunity may exist for using up to a million tons or 
more of lignite per year to produce char and activated carbon for 
removing mercury and trace organic compounds from stack gases. 
New regulations governing air toxics under the Clean Air Act 
Amendments of 1990 for municipal waste combustors will be final- 
ized in the fall of 1992. Possible regulations affecting coal-burning 
power plants will await completion of a study report in 1993. The 
demand for lignite-based adsorbents depends on many factors that 
are unknown at this time, including, most importantly, the 
regulation requirements, competing technologies, questions on ree- 
mission into the atmosphere or groundwater, and alternative 
sources of sorbent materials, Development of this market for North 
Dakota lignite will require an integrated effort involving work on 
both char properties and pollution control equipment. 


2949 (DOE/MC/22118-3505) Field study of disposed 
wastes from advanced coal processes: Quarterly technical 
progress report, October-December 1992. Radian Corp., Austin, 
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TX (United States). [1992]. 57p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-86MC22118. Order 
Number DE94002818. Source: OSTI; NTIS; GPO Dep. 

The specific objectives for the reporting period of October, 1992 
to December, 1992 were as follows: (1) Finish analyzing leachates 
from the third annual core samples from the Ohio site, collected in 
August 1992; (2) Collect and analyze the sixth quarterly water 
samples from the first Illinois test case in August, 1992. Make field 
measurements and collect data from the data logger; (3) Begin 
construction of the second Illinois test case; (4) Continue produc- 
tion of a video presentation on the project; (5) Load all remaining 
EERC data on the Colorado and Ohio sites into the project data- 
base; (6) Finalize plans with METC for continued monitoring at the 
Colorado and Ohio sites beyond the initial three year period, and 
(7) Submit and the Final Case Report on the Colorado site to the 
DOE and EPRI. 


2950 (DOE/MC/26233-3459) Advanced development of 
the nested fiber filter. Litt, R.D.; Glover, R.C.; Raghavan, J.K. 
Battelle, Columbus, OH (United States). May 1993. 81p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-89MC26233. Order Number DE94000002. Source: OSTI; 
NTIS; GPO Dep. 

Battelle and DOE have been developing the Nested Fiber Filter 
for high-temperature, high-pressure particulate control as applied to 
advanced coal-fired power systems. The current program repre- 
sents a focused effort to develop cleaning techniques for the NFF 
at pilot plant scale. The filter consists of a 10-inch deep nest of 
stainless steel fibers collecting particles as dendrites on individual 
fibers. Tests with a 6-sq ft Nested Fiber Filter (NFF) have demon- 
strated greater than 99% particulate capture over a limited number 
of operating hours. Design, development, and testing a 6-sq ft 
module proceeded in three sequential stages. The NFF test mod- 
ule was integrated with a fluidized bed combustor to provide a 
realistic particulate laden gas to the NFF. Initial problems with gas 
and particulate bypassing plus ineffective cleaning by acoustic 
drivers led to a series of tests on a 1.5 sq ft section of the NFF. 
The fiber bed was slightly compressed to further prevent voids 
forming at the side walls during the vibration cleaning cycle. A 
mechanical vibrator was coupled with the pulse combustor to effec- 
tively clean/regenerate the NFF over a limited number of cycles. 
Testing resumed with the 6-sq ft test module and the above modifi- 
cations. Two tests totaling 15 hours of operation and 14 repetitive 
cycles are summarized here and demonstrated the NFF perfor- 
mance. The preliminary engineering and economic evaluation 
showed the NFF to be cost-competitive with the ceramic cross-flow 
filter and the granular bed filter. Capital cost for a NFF on a 330 
MW PFBC is estimated to be $42.9 million or $130/kW. The total 
plant cost for a PFBC system including the NFF is estimated to be 
$1,274/kW. This compares to $1,261/kW for a PFBC plus ceramic 
cross-flow filter or $1,351/kW for a PFBC plus granular bed filter. 


2951 (DOE/PC/91306—T1) Sorption and chemical transfor- 
mation of PAHs on coal fly ash: Technical progress report No. 
8. Mamantov, G.; Wehry, E.L. Tennessee Univ., Knoxville, TN 
(United States). Dept. of Chemistry. [1993]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91306. Order Number DE94003599. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this work is to characterize the interactions of 
coal fly ash with polycyclic aromatic hydrocarbons (PAHs) and their 
derivatives, and to understand the influence of the surface proper- 
ties of coal ash (and other atmospheric particles) on the chemical 
transformations of polycyclic aromatic compounds. Specific investi- 
gations directed toward this overall objective include: (a) 
Fractionation of heterogeneous coal fly ash samples into different 
particle types varying in size and chemical composition (carbona- 
ceous, mineral-magnetic, and mineral nonmagnetic);  (b) 
Measurement of the rates of chemical transformation of PAHs and 
PAH derivatives (especially nitro-PAHs) and the manner in which 
the rates of such processes are influenced by the chemical and 
physical properties of coal fly ash particles; (c) Chromatographic 
and spectroscopic studies of the nature of the interactions of coal 
fly ash particles with PAHs and PAH derivatives; (d) Characteriza- 
tion of the fractal nature of fly ash particles (via surface area 
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measurements) and the relationships of “surface roughness” of fly 
ash particles to the chemical behavior of PAHs sorbed on coal ash 
particles. PAHs are deposited, under controlled laboratory condi- 
tions, onto coal ash surfaces from the vapor phase, in order to 
mimic the processes by which PAHs are deposited onto particulate 
matter in the atmosphere. 


2952 (DOE/PC/92582-3) Regeneration of FGD waste 
liquors: Production of ammonium and potassium sulfate 
mixed fertilizer: Quarterly technical report, July 1993— 
September 1993. Randolph, A.D.; Kwon, T.M. Arizona Univ., 
Tucson, AZ (United States). Dept. of Chemical Engineering. [1993]. 
37p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93PC92582. Order Number DE94003595. Source: 
OSTI; NTIS; GPO Dep. 

Regeneration of the Fe''!-EDTA scrubbing liquors for simultane- 
ous removal of SO. and NO, in flue gas involves removing the 
nitrogen-sulfur (N-S) compounds accumulated in the liquor. In this 
paper, the authors investigated a simple regeneration process 
which selectively precipitates the N-S compounds as potassium 
salts and then hydrolyzes them to yield ammonium/potassium sul- 
fate as a marketable byproduct. They believe this is the first report 
on precipitation and hydrolysis characteristics of the N-S com- 
pounds in actual waste scrubbing liquor. Precipitation of the N-S 
compounds was achieved by adding K2SO, to the scrubbing 
liquor. Effects of the amount of added K2SO, on the amount of re- 
moved N-S compounds, precipitated crystals, and the potassium 
left over in the scrubbing liquor were studied. Hydrolysis of the pre- 
cipitated N-S compounds to ammonium sulfate was performed in a 
sulfuric acid environment. Effects of acidity, concentration of N-S 
compounds, and temperature on the hydrolysis are discussed. 
Analysis of the observed hydrolysis pattern showed that the reac- 
tion proceeded following first order kinetics in terms of N-S 
compound concentration. 
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Refer also to citation(s) 2895, 2902, 2903, 2904, 2905, 2948, 
2957, 2976, 2978, 5262 


2953 (CONF-9309152-2) Measurement of air toxic 
emissions from a _ coakfired boiler equipped with a 
tangentially-fired low NOx combustion system. Dismukes, E.B. 
(Southern Research Inst., Birmingham, AL (United States)); Clark- 
son, R.J.; Hardman, R.R.; Elia, G.G. Southern Co. Services, Inc., 
Birmingham, AL (United States). [1993]. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
90PC89653. From 2. annual clean coal technology conference; 
Atlanta, GA (United States); 7-9 Sep 1993. Order Number 
DE94001955. Source: OSTI; NTIS; GPO Dep. 

This paper presents the results of measurements of chemical 
emissions from a coal-burning, tangentially-fired, utility boiler 
equipped with a hot-side electrostatic precipitator and a low NOx 
firing system. The tests were conducted in response to Title Ill of 
the 1990 Amendments to the Clean Air Act which lists 189 chemi- 
cals to be evaluated as “Air Toxics.” The project was jointly funded 
by the Electric Power Research Institute and the US Department of 
Energy under an existing Innovative Clean Coal Technology Coop- 
erative Agreement managed by Southern Company Services. Field 
chemical emissions monitoring was conducted in two phases: a 
baseline “pre-low NOx burner” condition in September 1991 and in 
the LNCFS Level Ill low NOx firing condition in January 1992. In 
addition to stack emissions measurements of both organic and in- 
organic chemicals, plant material balance evaluations were 
performed to determine the efficiency of the hot-side ESP at con- 
trolling emissions of air toxics and to determine the fate of the 
target chemicals in various plant process streams. 


2954 (DOE/MC/10637-3384, pp. 363-375) Air toxics: A 
new concern for the utility industry. Torrens, |. (Electric Power 
Research Institute, Palo Alto, CA (United States)); Chow, W. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
[1992]. (CONF-920822—: Symposium on opportunities in the synfu- 
els industry, Bismarck, ND (United States), 31 Aug - 4 sep 1992). 
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In Proceedings of the opportunities in the synfuels industry. 399p. 
Order Number DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 

The 1990 Clean Air Acts Amendments call for EPA studies on 
utility emissions of potentially hazardous air pollutants and their im- 
pact, prior to any decision on regulation of these emissions. The 
Electric Power Research Institute is carrying out a comprehensive 
assessment of air toxics risk assessment, consisting of data compi- 
lation and analysis, field measurements of priority air toxics at 
power plants and test facilities, atmospheric transport and deposi- 
tion, and health/ecological risk assessment. The paper reports on 
progress to data and objectives of the EPR! assessment. 


2955 (KTM/E-B—143) Greenhouse effects of the peat pro- 
duction and use as compared to coal, oil, natural gas and 
wood. Hillebrand, K.; Wihersaari, M. Ministry of Trade and Indus- 
try, Helsinki (Finland). Energy Dept. 1993. 59p. (in Finnish). Project 
KTM-56/881/92. Order Number DE94702070. Source: OSTI; NTIS; 
INIS. 

This report examines the greenhouse effects of greenhouse gas 
emissions (carbon dioxide, methane and nitrous oxide) arising from 
certain production and utilization chains of peat and compares 
them with the corresponding effects associated with the production 
and utilization chains of coal, oil, natural gas and wood. In order to 
estimate the greenhouse effects of the peat production and utiliza- 
tion chains, the initial state of the peat bog together with the 
instantaneous and cumulative greenhouse effects associated with 
the production and burning of peat as well as subsequent use of 
the production area were taken into account. The initial state of the 
peat bog was taken to be either a bog in its natural sale, a forest- 
drained bog or a cultivated peatland. As regards alternatives for 
subsequent use of the peat production area, afforestation, paludifi- 
cation and lake formation were all examined. 


2956 (NEDO-C—9211) Research program for an environ- 
mentally friendly coal utilization system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Mar 1993. 418p. (in Japanese). Sponsored by New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). 
Order Number DE94725207. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

As a part of the feasibility study on an environment harmony 
type coal utilization system, this paper investigates and studies 
coal utilization in the whole China and Shandong Province to pose 
problems on coal utilization in China. First investigations nation- 
wide are made on energy situation, position and role of coal as 
energy, production, transportation and the market of coal, the 
present situation and developmental trend of coal utilization tech- 
nology, environmental problems on coal utilization and the 
measures, technical cooperation with other countries in the coal 
utilization field. Next, investigations are conducted in Shandong 
Province, a model area, on energy situation and future overview in 
electric utility/each industry and commerciaVconsumer use field, 
trends of production, distribution and consumption of coal, trend of 
coal utilization technology, and environmental problems on coal uti- 
lization. Further, field surveys are made in the department of 
mining works, coal mines, power plants and coal briquette factories 
in Shandong Province to study a possibility of introducing the coal 
utilization system. A guideline is obtained from investigation results 
for technical cooperation for the environment harmony type coal 
utilization system. 92 figs., 138 tabs. 
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2957 (NEDO-C—9206) Survey on research and develop- 
ment aiding operations subsidized by coal production and 
utilization technology promotion fund.: Survey report on basic 
data sytem (clean coal technology research projects in 
Europe). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Mar 1993. 118p. Order Number 
DE94725200. Source: OSTI; NTIS; Available from New Energy 





and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper investigates coal utilization technology and database 
in Europe to construct an information network for clean coal 
technology such as environmental measures and efficiency im- 
provement in coal utilization. The report contains 546 researches 
collected mostly from publicly available data and database. The in- 
vestigation is made for production, pretreatment, transportation, 
storage and combustion of coal, and clean coal at every stage of 
energy conversion. Environmental measures for wastes are also in- 
cluded. About Germany, for example, descriptions are given of 
coal preparation, transportation, handling (of coal slurry, etc.), 
desulfurization by microorganism, dry refining of flue gas, gasifica- 
tion, hydrogenation and liquefaction, coprocessing, etc. In addition, 
there is much literature on coal combustion, power generation and 
waste processing. As to the U.K., descriptions are given of coal 
preparation, coal properties, refining, gasification, hydrogenation 
and gasification, pyrolysis and carbonization, C1 process, combus- 
tion, power generation, waste management, etc. Besides, the 
paper gathers data from 13 countries including France. 


2958 (VTT-BIOENERGIA-1) Research projects in 1993 - 
BIOENERGY. Alakangas, E. (ed.). Technical Research Centre of 
Finland, Jyvaeskylae (Finland). Combustion and Thermal Engineer- 
ing Lab. 1993. 110p. (In Finnish). Project KTM-445/881/92. Order 
Number DE94702067. Source: OSTI; NTIS. 

BIOENERGIA Research Programme. 

BIOENERGIA-Bioenergy Research Programme is one of the en- 
ergy technology research programs of the Finnish Ministry of Trade 
and Industry. The program will be carried out during 1993-98. The 
aim of the program is to increase the utilization of economically 
profitable and environmentally-sound bioenergy by improving the 
competitiveness of present peat and wood fuels. R and D projects 
will also develop new economically competitive biofuels and new 
equipment and methods for production, handling and utilization of 
biofuels. The main research areas are: production of wood fuels, 
peat production, utilization of bioenergy and conversion of biomass. 
The most important area of investigation within the research on 
wood fuel production is the development of various methods, ma- 
chines and systems connected to this area, in order to produce 
economically competitive fuel. Integrated harvesting appears to 
have the most promising potential in this area. The central re- 
search focuses in peat production research are the utilization of all 
the peat available in a bog and the development of peat production 
methods and machines. Development work in this area aims at de- 
creasing the production costs and also at decreasing of the waste 
water and other elements of environmental load around the peat 
production sites. In the long term, the increase of bioenergy in the 
space heating of small houses and farms, as well as in the produc- 
tion of heat and electricity are the central areas in the use of 
bioenergy research. The research into the conversion of fuels is 
concentrated on the production of biomass-based liquid fuels, 
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2959 (DOE/PC/90180-T8) Numerical study of the flow of 
granular materials down an inclined plane using a model 
based on a kinetic theory approach: Quarterly report, April 1- 
June 30, 1993. Rajagopal, K.R. Pittsburgh Univ., PA (United 
States). Dept. of Mechanical Engineering. [1993]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90180. Order Number DE94003308. Source: OSTI; NTIS; 
GPO Dep. 

In the previous report the linearized stability results for the flow 
of granular materials down an inclined plane, modeled by a consti- 
tutive theory based on the kinetic theory approach were presented. 
In this report, the authors derive the governing equations for the 
flow of granular materials down an inclined plane, modeled by the 
constitutive theory proposed by Boyle and Massoudi (1990). The 
governing equations obtained will be solved numerically to obtain 
the basic solutions. 
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Refer also to citation(s) 2936, 2946, 2949, 2953, 2955, 2956, 
3408, 3486, 3499, 3508, 4292, 4717, 4823, 4824 


2960 (DOE/MC/23295-3489) Atmospheric fluidized bed 
combustion advanced system concepts applicable to small 
industrial and commercial markets: Topical report, Level 2 ex- 
tension. Ake, T.R.; Dixit, V.B.; Mongeon, R.K. Riley Stoker Corp., 
Worcester, MA (United States). Riley Research Center. Jun 1993. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-87MC23295. Order Number DE94000022. Source: 
OSTI; NTIS; GPO Dep. 

Under a contract with the USDOE’s Morgantown Energy Tech- 
nology Center (METC), Riley Stoker Corporation (Riley) has 
developed an advanced industrial CFB combustion design utilizing 
eastern bituminous coals as fuel. A pilot plant based on this design 
has been operating at Riley Research Center in Worcester, Massa- 
chusetts since 1989. A test program to study the process 
performance of this advanced design with bituminous coals was 
conducted in 1991 under Level-2 of this contract. As a follow up on 
Riley’s Level-2 work which recommended testing coal in combina- 
tion with other fuels, METC approved an extension of Level-2. This 
extension consisted of evaluating the co-firing of coal with waste 
fiber generated during the de-inking of paper. This test program 
was conducted in collaboration with International Paper. The objec- 
tive of the week long testing on the Riley pilot plant was to 
examine the process performance with respect to material han- 
dling, combustion and gas emissions with the co-fired fuel. Due to 
the presence of paper fiber in the fuel, special measurements were 
carried out to determine the quantities of organics, trace metals 
and HCI released with the flue gas. Among the process parame- 
ters varied were oxidized zone temperature (1630-1700 F) and Ca/ 
S mole ratio (2-4.5). Although there are no formal regulations in 
place for FBC systems, the levels measured for eight trace metals 
were far below the allowable limits for waste incinerators. The chlo- 
rine content of the fuel was also very low, (<0.1%). Nonetheless, 
measurements were performed for HCI at various Ca/S mole ra- 
tios. A maximum of 70% HCl removal was measured at a Ca/S 
mole ratio of 4.5. 


2961 (DOE/MC/27229-3481) Pulsed atmospheric fluidized 
bed combustion: Technical progress report, January 1, 1993— 
March 31, 1993. Thermochem, Inc., Columbia, MD (United 
States). May 1993. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC27229. Order Number 
DE94001735. Source: OSTI; NTIS; GPO Dep. 

Engineering drawings for theis project are identified as CAPE- 
3070. Inquiries may be directed to: Office of Scientific and Technial 
Information, P. O. Box 62, Oak ridge, TN 37831. 

As reported in previous quarterly reports, the fabrication of the 
fluid bed vessel, hot cyclone, coal handling system components, 
and coal/limestone feed systems is underway. Procurement of long 
lead time items was initiated in October 1992, and.deliveries are 
being made on schedule. In this quarterly period the following de- 
sign tasks were accomplished. Mass and energy balance review 
and optimization; system operation calibrations; piping pressure 
drop design calculations; and pipe sizing and layout drawings. 


2962 (DOE/MC/27364-3468) Pressurized Circulating Flu- 
idized Bed (PCFB) Repowering Project: Annual report, August 
1991—December 1992. DMEC-1 Ltd. Partnership, Des Moines, IA 
(United States). Apr 1993. 45p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-91MC27364. Order 
Number DE94000007. Source: OSTI; NTIS; GPO Dep. 

This report provides a summary of activities, by the DMEC-1 
Limited Partnership on the PCFB Repowering Project from project 
initiation in August 1991 through December 1992. The DMEC-1 
project will demonstrate “First Generation” PCFB technology and 
will result in an existing steam turbine being repowered with steam 
from a PCFB boiler. Exhaust gases from the PCFB boiler will be 
expanded through a gas turbine to provide additional power output. 
The preliminary design is progressing. As the design is refined and 
modified, cost and schedule baselines will be updated. Environ- 
mental information has been obtained and submitted to The 
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Department of Energy (DOE) with no obvious problems or con- 
cerns identified. Testing analysis and evaluations of systems 
continue. A key feature of design verification testing has been and 
will continue to be the testing of ceramic barrier filtration technolo- 
gies including the Asahi Advanced Ceramic Tube Filter (ACTF) and 
Westinghouse’s Candle Filter. At the time of this report testing has 
been completed on the Asahi ACTF and tests have been initiated 
on the Westinghouse filters. In general terms, the Asahi design 
was successful in reducing the outlet dust loading to required lev- 
els but certain problems were encountered which led to some 
premature ceramic tube failures. 


2963 (DOE/PC/79796-T34) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 24, July 
1—September 30, 1993. Energy and Environmental Research 
Corp., Irvine, CA (United States). 15 Oct 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE94002392. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NO,) and sulfur (SO,), on two coal fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices: tangential and cyclone fired. The specific 
objectives are to demonstrate reductions of 60 percent in NO, and 
50 percent in SO, emissions, by a combination of two developed 
technologies, gas reburning (GR) and sorbent injection (Sl). With 
GR, about 80-85 percent of the coal fuel is fired in the primary 
combustion zone. The balance of the fuel is added downstream as 
natural gas to create a slightly fuel rich environment in which NO, 
is converted to No. The combustion process is completed by over- 
fire air addition. SO, emissions are reduced by injecting dry 
sorbents (usually calcium based) into the upper furnace. The sor- 
bents trap SO, as solid sulfates that are collected in the particulate 
control device. This project is conducted in three phases. Phases | 
and Il have been completed and Phase Ill is now in progress at 
both sites. In phase Alll at Hennepin — Testing, Data Collection, 
Reporting and Disposition - Gas Reburning runs were made that 
indicate as high as 77% reduction in NO, emission using about 
18% gas. Gas Reburning — Sorbent Injection test results indicated 
as high as 62% reduction in SO2. These results are significantly 
higher than the project emission reduction goals of 60% NO, and 
50% SOz and provide a wide safety margin for maintaining the 
60% and 50% emission reductions during long term routine testing. 
A year of long term testing was completed in October, 1992. 


2964 (DOE/PC/88697-T8) Coal-water slurry fuel combus- 
tion testing in an oil-fired industrial boiler: Semiannual 
technical progress report, February 15, 1993—August 15, 1993. 
Miller, B.G.; Morrison, J.L.; Poe, R.L.; Scaroni, A.W. Pennsylvania 
State Univ., University Park, PA (United States). Energy and Fuels 
Research Center. 24 Sep 1993. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-89PC88697. 
Order Number DE94002390. Source: OSTI; NTIS; GPO Dep. 

The Pennsylvania State University is conducting a coal-water 
slurry fuel (CWSF) program for the United States Department of 
Energy (DOE) and the Commonwealth of Pennsylvania with the 
objective of determining the viability of firing CWSF in an industrial 
boiler designed for heavy fuel oil. Penn State and DOE have en- 
tered into a cooperative agreement with the purpose of determining 
it CWSF prepared from a cleaned coal (containing approximately 
3.5 wt % ash and 0.9 wt % sulfur) can be effectively burned in a 
heavy fuel oil-designed industrial boiler without adverse impact on 
boiler rating, maintainability, reliability, and availability. The project 
will also generate information to help in the design of new systems 
specifically configured to fire these clean coal-based fuels. The ap- 
proach being used in the program is as follows: 1. Install a natural 
gas/fuel oil-designed package boiler and generate baseline data fir- 
ing natural gas; 2. Shake down the system with CWSF and begin 
the first 1,000 hours of testing using the burner/atomizer system 
provided with the boiler. The first 1,000-hour demonstration was to 
consist of boiler operation testing and combustion performance 
evaluation using CWSF preheat, a range of atomizing air 
pressures (up to 200 psig as compared to the 100 psig boiler man- 
ufacturer design pressure), and steam as the atomizing medium; 3. 
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If the combustion performance was not acceptable based on the 
combustion efficiency obtained and the level of gas support neces- 
sary to maintain flame stabilization, then low-cost modifications 
were to be implemented, such as installing a quarl and testing al- 
ternative atomizers; 4. If acceptable combustion performance was 
not obtained with the low-cost modifications, then the first demon- 
stration was to be terminated and the burner system replaced with 
one of proven CWSF design. 


2965 ” (DOE/PC/90544-T9) Design verification and cold- 
flow modeling test report. TRW Space and Technology Group, 
Redondo Beach, CA (United States). Applied Technology Div. Jul 
1993. 347p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-91PC90544. Order Number 
DE94002026. Source: OSTI; NTIS; GPO Dep. 

This report presents a compilation of the following three test re- 
ports prepared by TRW for Alaska Industrial Development and 
Export Authority (AIDEA) as part of the Healy Clean Coal Project, 
Phase 1 Design of the TRW Combustor and Auxiliary Systems, 
which is co-sponsored by the Department of Energy under the 
Clean Coal Technology 3 Program: (1) Design Verification Test Re- 
port, dated April 1993, (2) Combustor Cold Flow Model Report, 
dated August 28, 1992, (3) Coal Feed System Cold Flow Model 
Report, October 28, 1992. In this compilation, these three reports 
are included in one volume consisting of three parts, and TRW 
proprietary information has been excluded. 


2966 (DOE/PC/91294—-T7) The role of pore structure on 
char reactivity: Quarterly progress report, [Apri-June 1993]. 
Sarofim, A.F.; Kandas, A. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Dept. of Chemical Engineering. Jul 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-91PC91294. Order Number DE94002174. 
Source: OSTI; NTIS; GPO Dep. 

Studies will be conducted on coal chars in the electrodynamic 
balance to examine the role of mesopore structure on reactivity. 
Larger particles will also be examined using a fluidized bed to ex- 
amine diffusion control reactions. Soots will also be investigated to 
examine the role of meso- and micro-pores without macro-pore in- 
terference. These studies will allow a full range of particles sizes 
and temperatures to be investigated and eventually modelled. The 
project continues with to focus on the development and refinement 
on the equipment that will provide the data needed for modelling. 
Work has continued on the electrodynamic balance (EDB) for use 
in measurement of char micropores. While refinements of the sys- 
tem have proceeded at a reasonable pace, and many control tests 
have been made to characterize the system. The control system 
still does not work well without heating by the laser source. Most of 
the work in the last three months has focused on the fluidized bed. 
The system is essentially complete, and tests have been run to de- 
termine the extent of back-mixing and delay time. No significant 
problems were found with the system. 


2967 (DOE/PC/91307-T9) Coal combustion: Effect of pro- 
cess conditions on char reactivity: Quarterly technical report, 
June 1, 1993-September 1, 1993. Zygourakis, K. Rice Univ., 
Houston, TX (United States). Dept. of Chemical Engineering. 1993. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91307. Order Number DE94002393. Source: 
OSTI; NTIS; GPO Dep. 

During the past quarter, we systematically investigated the ef- 
fects of pyrolysis heating rates on the fate of single particles of 
Utah Blind Canyon coal. Using a computationally intensive image 
analysis procedure, we calculated changes in particle swelling and 
particle shape during the pyrolysis stage. These results were com- 
pared to our earlier experimental data on the Illinois number #6 
coals. We found that the transient swelling and particle shape 
changes strongly depend on both the type of coal and the pyrolysis 
heating rate. In contrast to the Illinois #6 coal, Blind Canyon coal 
particles become elongated as they expand and contract during 
pyrolysis. Reactivity results obtained by reacting Blind Canyon 
chars with oxygen in the regime of diffusional limitations are also 
presented. 





2968 (DOE/PC/91308-8) Particulate behavior in a 
controlled-profile pulverized coal-fired reactor: A study of cou- 
pled turbulent particle dispersion and thermal radiation 
transport: Quarterly technical progress report, June 15, 1993— 
September 14, 1993. Queiroz, M.; Webb, B.W. Brigham Young 
Univ., Provo, UT (United States). [1993]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91308. Order Number DE94002385. Source: OSTI; NTIS; 
GPO Dep. 

Testing on the CPR using Pitt No. 8 coal was completed this 
quarter. Combustion characteristics of this coal required combus- 
tion to take place at an air/fuel equivalence ration of 0.75 (fuel-rich) 
in order to maintain a stable flame. The reason for this difficulty in 
burning at higher equivalence ratios is still under investigation. 
Flame symmetry was established during testing using suction py- 
rometer measurements, and was checked at various times 
throughout the test. Repeatability measurements were also made. 
These tests showed that running on coal for four hours after warm 
up was necessary to ensure constant wall temperatures. The 
PCSV-P was used to measure radial profiles of velocities and 
number density distributions for particles between 0.4 and 98 mi- 
crons at three axial locations in the CPR. The particle velocities 
were measured as the average small particle (0.4-3.5 micron) and 
large particle (3.5-98 micron) velocities. The analysis of the data 
taken during these tests has not been completed. The coal feed 
system was revised again before testing. The Acrison auger feeder 
used to deliver the coal was calibrated according to the armature 
setting on the feeder motor. Variability and repeatability of this 
method were established by taking several manual measurements 
over and extended period of time. It was shown that the error 
associated with this method was less than 4% over one minute in- 
tervals. The small error was attributable to the excellent armature 
feedback supplied by the Acrison controller board. 


2969 (KTM/E-B—128) LIEKKI 2 - Combustion and gasifica- 
tion: Master plan for an energy technology research 
programme 1993-1998. Hupa, M. (Aabo Akademi, Turku (Fin- 
land)). Ministry of Trade and Industry, Helsinki (Finland). Energy 
Dept. 1993. 37p. Project KTM-315/881/92. Order Number 
DE94702069. Source: OSTI; NTIS. 

LIEKK!I Research Programme. The master plan is also published 
in Finnish as report no B:127. 

Liekki 2 program is planned to cover the research work to be 
performed in the period beginning in 1993 and ending in 1998. 
Liekki 2 is largely to continue that combustion and gasification 
research which earlier was included in the nations research pro- 
grams Liekki and Jalo. The program contains applied short-term 
research as well as more fundamental, long-term basic research. 
The applied research for immediate use is to be focused, among 
other things, on issues concerning pressurized fluidized bed tech- 
niques, especially the cleaning of the product gases resulting from 
pressurized combustion and gasification. Research concerning the 
control of emissions from large diesel engines is also central. Stud- 
ies involving emissions from waste incineration will be included, 
too. The long-term, more basic research is not directly concerned 
with the development of existing plants and equipment, or con- 
cepts, but adds to the general knowledge on phenomena related to 
combustion processes. Among other things, the program will 
include projects for mathematical modelling of combustion and fur- 
naces. Some of the interesting issues are the description of 
suspension flow, chemical reaction under turbulent flow, and incor- 
porating the emission chemistry into the flow calculations. Using 
suitable, accurately controlled laboratory equipment, partial pro- 
cesses such as fuel behavior at combustion, gasification, and 
pyrolysis under different conditions will be studied. The studies un- 
der way examining the chemistry of nitrogen and sulfur compounds 
are worth continuing; also studying the chemistry such as that of 
chlorine compounds will be of interest in the future. 


2970 (NEI-DK-1370) Control system for firing on a travel- 
ling grate. Krighaar, M.; Hadvig, S. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varme- og Klimateknik. 1988. 181p. (in 
Danish). Contract TR-86.843. Order Number DE94721974. Source: 
OSTI; NTIS. 
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A control system for automatically controlled operation of zone 
dampers in a boiler with a travelling grate was constructed. The 
system consists of a differentiated flue-gas analysis system with 
seven permanent water-cooled flue gas extraction-probes and con- 
nected ventilation control. 2 microcomputers are programmed to 
steer the system. 5 of the probes are placed 36 cm above the 
grate’s 5 zones and 2 are placed respectively in the middle and in 
the outlet of the combustion chamber. The flue-gas analysis sys- 
tem extracts flue gas in turn from the 7 probes and measures the 
carbon monoxide and oxygen content. Based on these values the 
computer programme calculates whether the amount of air is ac- 
ceptable. Corrections are made by changing the fall in pressure 
over the grate and the coal layer in the zone. The space under the 
grate is divided into zones. 5 motor- controlled louvre are placed at 
the side of the boiler. With regard to the differential pressure trans- 
ducers, the difference in pressure between the boiler room and 
each of the 5 zones is measured. In connection with the correction 
of the amount of air in the zone the computer calculates the 
changes in pressure drop. The dampers will then regulate them- 
selves so that the reckoned pressure drop is achieved and so that 
the pressure drop in the other zones remains unchanged. 4 type K 
thermo-elements are mounted on the grate’s slag-collector and 
these can determine the slag’s content of uncombusted matter. 
Venturi nozzles were constructed and are mounted for the mea- 
surement of primary and secondary flow. (AB) 


2971 (OY/PT-REP-130) Combustion phenomena in the 
race way of the blast furnace. Ollila, S.; Haerkki, J. Oulu Univ. 
(Finland). Dept. of Process Engineering. 1993. 61p. (in Finnish). 
Order Number DE94702054. Source: OSTI; NTIS. 

SULA Research Programme. 

The mean point of the "Combustion phenomena in the race way 
of the blast furnace’ -project was to clear up combustion phenom- 
ena in the race way of the blast furnace so that oil injection could 
be increased without problems and oxygen enrichment could be 
optimised better. Project was accomplished with co-operation of 
combustion laboratories of Aabo Akademi and VTT Technical Re- 
search Centre of Finland. If combustion is out of control solid 
matter can be formed. This can make permeability in the blast fur- 
nace worse. Several modeis can be used to calculate the burning 
of oil droplet to maximise the oil injection. Calculation models de- 
veloped in VTT in Jyvaeskylae have been used in this work. 
Burning with different process parameters can be compared with 
these models and apply the results to race way zone. The droplet 
has a time period of 7 - 15 ms time to burn in the race way when 
the blast speed is 210 m/s. The spreading of the blast gas coming 
to race way extends the delay time. In literature it has been shown 
that the delay time in the race way can be even i 0 ms when the 
gas speed in the bottom of the race way is about 10 m/s. The main 
point comparing the calculated oil drop burning results got from 
VTT models is that the droplet size of oil is the most important 
thing in burning. If the droplet size is too big the pyrolysis process 
will not be complete before oxygen has been exhausted and the 
pyrolysis gases don’t burn in the race way. These gases can 
cause troubles when they can get in the shaft. They can become 
soot that moves to the blast furnace gas and causes troubles in 
the permeability of the blast furnace and the dust cleaning system. 
Burning of the char is probably not a problem if pyrolysis gases 
have burnt completely. According to the calculations performed with 
the VTT models oxygen enrichment does not effect the pyrolysis. 
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2972 (DOE/MC/10637—3384, pp. 13-25) World coal prices 
and future energy demand. Bennett, J. (International Coal Re- 
port, Washington, DC (United States)). USDOE Morgantown 
Energy Technology Center, WV (United States). [1992]. (CONF- 
920822—: Symposium on opportunities in the synfuels industry, 
Bismarck, ND (United States), 31 Aug - 4 sep 1992). in Proceed- 
ings of the opportunities in the synfuels industry. 399p. Order 
Number DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Clean Air Act Amendments will create some important 
changes in the US domestic steam coal market, including price in- 
creases for compliance coal by the year 2000 and price decreases 
for high-sulfur coal. In the international market, there is likely to be 
a continuing oversupply which will put a damper on price in- 
creases. The paper examines several forecasts for domestic and 
international coal prices and notes a range of predictions for future 
oil prices. 


2973 (DOE/MC/10637-3384, pp. 27-46) Present and future 
coal utilization in Europe. Hein, K. (RWE-Energi AG, Essen (Ger- 
many)). USDOE Morgantown Energy Technology Center, WV 
(United States). [1992]. (CONF-920822—: Symposium on opportu- 
nities in the synfuels industry, Bismarck, ND (United States), 31 
Aug - 4 sep 1992). In Proceedings of the opportunities in the syn- 
fuels industry. 399p. Order Number DE93040068. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Based on the expected growing importance of fossil fuels as pri- 
mary energy resources and the necessary restrictions regarding 
the emission of hazardous components in the effluent gases from 
combustion systems, European industry — like those in all other 
parts of the world — is facing a strong challenge to improve fuel 
utilization efficiencies. Following a presentation of the fuel con- 
sumption situation in Europe, the paper reviews the present power 
station technology and describes the state of new developments 
with regard to low emissiors/high efficiency energy conversion pro- 
cesses using coal as primary fuel. 


2974 (DOE/MC/10637-3384, pp. 47-55) Export market po- 


tential for Alaskan and Western US coals. Sims, J. (Usibelli Coal 
Mine, Inc., Fairbanks, AK (United States)). USDOE Morgantown 
Energy Technology Center, WV (United States). [1992]. (CONF- 
920822—: Symposium on opportunities in the synfuels industry, 
Bismarck, ND (United States), 31 Aug - 4 sep 1992). In Proceed- 
ings of the opportunities in the synfuels industry. 399p. Order 
Number DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 


Major utilization trends may create opportunity for dramatic ex- 
pansion of Alaska’s coal exports from a huge ultra-low sulfur coal 
resource base. Markets are expected to open up in the Pacific 
Basin for sub-bituminous and bituminous steam coals from Alaska 
to include not only run-of-mine coals but also product streams from 
beneficiation technologies. Market considerations aside, deficien- 
cies in physical infrastructure and an unresolved resource 
ownership issue are the principal impediments at this time to prop- 
erty development. 


2975 (DOE/MC/10637-3384, pp. 57-118) Outlook for coal 
and alr quailty legislation in Japan. Nagata, Nobuo (NEDO, 
Tokyo (Japan)). USDOE Morgantown Energy Technology Center, 
WV (United States). [1992]. (CONF-920822-: Symposium on op- 
portunities in the synfuels industry, Bismarck, ND (United States), 
31 Aug - 4 sep 1992). In Proceedings of the opportunities in the 
synfuels industry. 399p. Order Number DE93040068. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Japan imported over 110 million tons of coal in fiscal year 1991 
ending 31 March 1992. The recent demand prospect assumes that 
coal imports will amount up to 150 million tons at the end of the 
century despite the long-term energy forecast (May 1990). Stable 
and reasonable imports of coal will be very important for the na- 
tional economy because Japan can not rely on domestic coal which 
will inevitably be decreasing from a production level of only about 
eight million tons in 1991. Regarding environmental standards, 
Japan has enacted the world’s most severe regulations to eliminate 
emissions of SOx, NOx, etc. However, the restriction of emissions 
of carbon dioxide remains an important subject with regard to 
global greenhouse issues. Japan has been proposing a so-called 
“New Earth 21 Program” which emphasizes the importance of clean 
uses of coal with a view to keeping pace with the requirements of 
rapidly developing ASEAN and other countries. Coal water mixture 
(CWM) produced in China began to be regularly exported to Japan 
in March 1992. On the other hand, a large-scale CWM production 
and combustion project of 500,000 tons/year was launched last fall 
in the Onahama/Nakoso area, about 200 km north of Tokyo. It is 
expected to begin commercial operation in June 1993. 
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2976 (DOE/MC/10637-3384, pp. 119-130) Australian coal 
prospects and response to air quality issues. Cain, D.A. (Pa- 
cific Coal Pty. Limited, Brisbane (Australia)). USDOE Morgantown 
Energy Technology Center, WV (United States). [1992]. (CONF- 
920822—-: Symposium on opportunities in the synfuels industry, 
Bismarck, ND (United States), 31 Aug - 4 sep 1992). In Proceed- 
ings of the opportunities in the synfuels industry. 399p. Order 
Number DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 

Australia is unique in its high dependency on coal as a domestic 
energy source and as a major export commodity. Coal provides 
about 41% of Australia’s primary energy and is the country’s 
largest export. Australia's domestic air quality issues and standards 
are reviewed and current Australian research aimed at reducing 
emissions from both bituminous and brown coal combustion is 
summarized. Australia’s greenhouse policy is also discussed. The 
future role of coal in the world, particularly in the Asia-Pacific re- 
gion, where three quarters of Australia’s coal exports are sold, is 
reviewed. Forecasts of the world import demand for both metallur- 
gical coal and thermal coal to the year 2000 are provided. The 
supply capacity of major coal exporting countries in summarized 
and estimates of export coal market shares in 2000 given. Finally, 
the future of Australia's domestic use of coal is discussed, in the 
light of climate change concerns. 


2977 (DOE/MC/10637-3384, pp. 145-156) Asian Develop- 
ment Bank experience with coal-fired thermal projects. Hultin, 
L. (Asian Development Bank, Manila (Philippines); Rockett, J.E. 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1992]. (CONF-920822—: Symposium on opportunities in 
the synfuels industry, Bismarck, ND (United States), 31 Aug - 4 
sep 1992). In Proceedings of the opportunities in the synfueis in- 
dustry. 399p. Order Number DE93040068. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The paper describes the purpose and functions of the Asian De- 
velopment Bank. The importance of coal to the Asia and Pacific 
region is discussed. The Bank’s experience with the financing of 
coal-fired thermal projects is detailed with reference to the Bank’s 
public and private sector operations. Important issues of energy 
and the environmental are discussed in the context of the Bank's 
power sector operations. Finally, the perplexing issue of energy 
sector funding is addressed. 


2978 (DOE/MC/10637-3384, pp. 157-186) Financing clean 
coal projects in Eastern Europe. Jackson, G. (US Trade and De- 
velopment Program, Washington, DC (United States)). USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1992]. (CONF-920822—: Symposium on opportunities in the synfu- 
els industry, Bismarck, ND (United States), 31 Aug - 4 sep 1992). 
In Proceedings of the opportunities in the synfuels industry. 399p. 
Order Number DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 

The Trade and Development Program (TDP), a U.S. Govern- 
ment agency, provides funding for US firms to carry out feasibility 
studies, consultancies, and other planning services related to major 
projects in developing countries. By providing assistance in project 
planning, TDP promotes economic development; at the same time, 
TDP helps US firms get involved in projects that offer significant 
export opportunities. TDP has programs throughout the developing 
world, including Central and Eastern Europe, and has recently 
been authorized to operate in the Newly Independent States (NIS) 
of the former Soviet Union. The vast size and population of this re- 
gion, as well as its tremendous infrastructural and basic industrial 
needs, present new challenges to TDP. The basic TDP program is 
described below; it is likely to be modified somewhat to meet the 
specific requirements of the NiS. 


2979 (DOE/MC/10637-3384, pp. 187-198) Financing en- 
ergy projects at the European Bank for reconstruction. 
Unterwurzacher, E. (European Bank for Reconstruction and Devel- 
opment, London (United Kingdom)). USDOE Morgantown Energy 
Technology Center, WV (United States). [1992]. (CONF-920822-: 
Symposium on opportunities in the synfuels industry, Bismarck, ND 
(United States), 31 Aug - 4 sep 1992). In Proceedings of the op- 
portunities in the synfuels industry. 399p. Order Number 
DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 

Investments in the energy sectors of Central and Eastern Euro- 
pean countries and in the republics of the former USSR have a 





pivotal role to play in the economic and political restructuring of the 
centrally planned economies. The amount of capital required for 
energy sector investments in the countries of operation clearly ex- 
ceed the financial possibilities of economies in transition, but they 
are necessary to underpin economic reform. Moreover they con- 
tribute to sector development, help alleviate energy shortages, 
increase energy securities, realize increased foreign exchange 
earnings and can reduce the environmental impact of energy pro- 
duction and use. Energy supply of several countries of operation is 
highly dependent on coal. In general throughout the region, coal is 
produced and used in a way which pays less attention to the po- 
tential negative environmental consequences. Current mining 
practice often leads to groundwater contamination, power plants 
are only poorly equipped with abatement technologies, the quality 
of the coal is often poor, or the efficiency of coal conversion is low, 
which is primarily a result of the use of outdated technology. Bank 
operations try to address these issues and to combine in its activi- 
ties improved economic efficiency of the energy sector with the 
amelioration of environmental conditions. This paper briefly sum- 
marizes the main features of the energy sector of countries of 
operation and highlights the significant role of the coal industry with 
regard to energy sector and the environment. The Bank’s energy 
sector strategy is introduced and the instruments that the Bank has 
chosen for its financial operations are presented. Examples for 
operations in the energy sector as they are relevant for the coal in- 
dustries are introduced. 


2980 (DOE/MC/10637-3384, pp. 299-306) Low-rank coal 
generating technology. MacFarlane, J. (Otter Tail Power Com- 
pany, Fergus Falls, MN (United States)). USDOE Morgantown 
Energy Technology Center, WV (United States). [1992]. (CONF- 
920822-: Symposium on opportunities in the synfuels industry, 
Bismarck, ND (United States), 31 Aug - 4 sep 1992). In Proceea- 
ings of the opportunities in the synfuels industry. 399p. Order 
Number DE93040068. Source: OSTI; NTIS; INIS; GPO Dep. 

Low-rank coals (LRC), particularly North Dakota lignite, have 
been an economical fuel for power generation for Otter Tail Power 
Company since the 1920s. Operating experience has led to the 
development of handling and generating technologies that have re- 
sulted in lignite’s success as a boiler fuel. This paper will provide 
an overview of those technologies. 
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2981 (MSHA/IR—1991) Injury experience in coal mining, 
1991. Mine Safety and Health Administration, Denver, CO (United 
States). 1991. 406p. Sponsored by Department of Labor, Washing- 
ton, DC (United States). Order Number DE94001242. Source: 
OSTI; NTIS. 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and illness 
experience of coal mining in the United States for 1991. Data 
reported by operators of mining establishments concerning work in- 
juries are summarized by work location, accident classification, part 
of body injured, nature of injury, occupation, and anthracite or bitu- 
minous coal. Related information on employment, worktime, and 
operating activity also is presented. Data reported by independent 
contractors performing certain work at mining locations are de- 
picted separately in this report. For ease of comparison between 
coal mining and the metal and nonmetal mineral mining industries, 
summary reference tabulations are included at the end of both the 
operator and the contractor sections of this report. Data used in 
compiling this report were reported by operators of coal mines and 
preparation plants on a mandatory basis as required under the 
Federal Mine Safety and Health Act of 1977, Public Law 91-173,as 
amended by Public Law 95-164. Since January 1, 1978, operators 
of mines or preparation plants or both which are subject to the Act 
have been required under 30 CFR, Part 50, to submit reports of in- 
juries, occupational illnesses, and related data. 
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2982 (DOE/BC/14476-T1) Characterization of reservoir 
rocks and fluids by surface electromagnetic transient methods. 
Hoekstra, P. (Blackhawk Geosciences, Inc., Golden, CO (United 
States)); Blohm, M.W.; Stoyer, C.H.; James, B.A. Blackhawk Geo- 
sciences, Inc., Golden, CO (United States); Interpex Ltd., Golden, 
CO (United States); James Consulting Services, Inc., Lakewood, 
CO (United States). 17 Jul 1992. 70p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90BC 14476. 
Order Number DE94002429. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research were to improve the interpreta- 
tions of transient electromagnetic (TEM) measurements over 
two-dimensional subsurface structures. TEM is a surface electro- 
magnetic method employed in fossil energy reservoir exploration 
and characterization. Electrical measurements find application in (i) 
assisting in fossil energy exploration mainly in areas where seismic 
methods yield inadequate data quality, such as volcanic covered 
terrain, permafrost areas, and the Rocky Mountain Overthrust; (ii) 
mapping contacts between hydrocarbon and brines in shallow pro- 
ducing horizon, and (iii) in monitoring enhanced oil recovery 
processes which cause zones of lower resistivity. The work under 
this contract consisted of three tasks: (1) Selection of a test site 
and acquisition of a high density, 3-component data set over the 
test site; (2) development of finite element modeling algorithms for 
computing 3-D EM fields over 2-D EM fields over 2-D subsurface 
structures; and development of TEM 2-D subsurface imaging 
method. Accomplishments for this period are described. 


2983 (SAND-93-2033C) Evolution of downhole measure- 
ment systems. Lysne, P. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9308187—1: International conference on scientific continental 
drilling, Potsdam, GA (United States), 30 Aug - 1 sep 1993). Order 
Number DE94001498. Source: OSTI; NTIS; GPO Dep. 

An often-cited example of the need for technology development 
arises from the lack of downhole tools suitable for use in thermal 
regimes. But a more general reason for development stems from 
the nature of scientific drilling in that work is conducted in regions 
of the Earth’s crust that differ from the sedimentary regions of inter- 
est to the traditional logging industry. Thus, even well-established 
tools must be examined for data integrity and information content. 
Interactions between scientific drilling programs and industrial insti- 
tutions can further this mission at a time when budgetary difficulties 
are manifest. These interactions will require guarantees that evolu- 
tionary systems are useful and practical; guidelines addressing 
such quality issues are under development within the Ocean 
Drilling Program. The purpose of this paper is to assess downhole 
measurements as they pertain to scientific programs, and to note 
where collaborative efforts may be initiated. First, generic issues of 
tool response to formation and borehole conditions are addressed 
because they apply to all measurement systems. The paper then 
deals with the particular case of high-temperature tools because 
such tools are evolving in scientific and industrial programs. The 
next section puts forth the need for rules governing the develop- 
ment of measurement systems, and presents the set of governing 
conditions that were recently adopted by the Ocean Drilling Pro- 
gram. Finally, a view to the future is made. 
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2984 (BNL-47046) Effects of selected thermophilic mi- 
croorganisms on crude oils at elevated temperatures and 
pressures: 1991 annual report. Premuzic, E.T.; Lin, M.S. 
Brookhaven National Lab., Upton, NY (United States). Oct 1993. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE93000172. Source: 
OSTI; NTIS; GPO Dep. 
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During the past several years, a considerable amount of work 
has been carried out showing that microbially enhanced oil recov- 
ery (MEOR) is promising and the resulting biotechnology may be 
deliverable. In this laboratory systematic studies are being 
conducted which deal with the effects of thermophilic and ther- 
moadapted bacteria on the chemical and physical properties of 
selected types of crude oils at elevated temperatures and pres- 
sures. Particular attention is being paid to heavy crude oils such as 
Boscan and Cerro Negro (Venezuela), Monterey (California) and 
those from Alabama and Arkansas. Current studies indicate that 
during the biotreatment several properties of crude oils are af- 
fected. The oils are (1) emulsified; (2) acidified; (3) there is a 
qualitative and quantitative change in light and heavy fractions of 
the crudes; (4) there are chemical changes in fractions containing 
sulfur compounds; (5) there is an apparent solubilization of trace 
metals; and (6) the qualitative and quantitative chemical and physi- 
cal changes appear to be microbial species dependent. Effects on 
heavy crude oils are also compared to those on lighter oils such as 
oils from the Wyoming petroleum reserve. Microbial oil interactions 
are monitored routinely by a consortium of analytical techniques 
which are continuously upgraded and are capable of multiparame- 
ter analysis. The results generated in fiscal year 1991, describing 
(1) through (6), are presented and discussed in this report. 


2985 (CONF-9204250-, pp. 117-124) Volumetric in situ 
electrical heating: An unexploited electrotechnology. Bridges, 
J.E. (IIT Research Inst., Chicago, IL (United States)). Texas A and 
M Univ., College Station, TX (United States). Energy Systems Lab. 
[1992]. From 14. national industrial energy technology conference; 
Houston, TX (United States); 22-23 Apr 1992. In Fourteenth Na- 
tional Industral Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

The use of electrical energy to heat large volumes of earth in 
place (“in situ”) offers significant advantages over conventional in 
situ heat-transfer methods. For example, where properly applied, 
the near-wellbore application of electrical energy can triple flow 
rates from heavy-oil wells for an incremental operational cost of 
only a few dollars per barrel. The electrically enhanced oil recovery 
(EEOR) single-well stimulation method produces 15 barrels of oil 
for every barrel of oil consumed at the electrical power plant. The 
EEOR process can be used in concert with other enhanced oil re- 
covery systems to reduce air pollution and to provide a market for 
excess electrical power generation capacity. Other applications of 
the EEOR technology include the in situ decontamination of haz- 
ardous waste spills and the disinfection of hospital wastes. 18 
refs., 5 figs. 


2986 (DOE/BC/14204-15) Cyclic CO2 injection for light oil 
recovery: Performance of a cost shared field test in Louisiana: 
Final report, November 21, 1988—-November 30, 1992. Bassiouni, 
Z.A. Louisiana State Univ., Baton Rouge, LA (United States). Dept. 
of Petroleum Engineering. [1992]. 108p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89BC 14204. 
Order Number DE94002427. Source: OSTI; NTIS; GPO Dep. 

The ultimate objectives of the research were to provide a base 
of knowledge on the cyclic CO stimulation (or CO, huff-n-puff) 
process for the enhanced recovery of Louisiana crude oil, and to 
demonstrate the utility of the process to the small independent pro- 
ducer. The project was divided into four subtasks: laboratory 
coreflood experiments, computer simulation, field testing, and 
technology transfer. Laboratory corefloods were performed to in- 
vestigate important process parameters. Computer simulation was 
used to confirm and expand laboratory coreflood results. A field- 
test data base was constructed and analyzed to facilitate target 
reservoir screening and to identify successful operational practices. 
The laboratory coreflood results and data base evaluations were 
used in the design and implementation of a field test that was 
conducted in conjunction with the private sector. The results of lab- 
oratory and field studies were disseminated to the industry through 


presentations at technical conferences and publications in technical 
journals. 


2987 (DOE/BC/14474-16) Characterization and modifica- 
tion of fluid conductivity in heterogeneous reservoirs to 
improve sweep efficiency: [Quarterly report, July-September 
1993]. Fogler, H.S. Michigan Univ., Ann Arbor, MI (United States). 
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[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89BC14474. Order Number 
DE94003566. Source: OSTI; NTIS; GPO Dep. 

The main objectives of this project were to develop new treat- 
ment strategies that would improve the efficiency of oil production, 
and stimulation procedures. Treatment strategies were developed 
to treat injection well matrix heterogeneities, production well matrix 
or saturation heterogeneities, and fractured wells. The treatment 
strategies investigated included a particulate system, and a foamed 
gel for injection well profile modification, a foam/acid injection strat- 
egy for improving acidization of carbonates, an acid reactive gel for 
controlling acid leak-off into fractures, and a water reactive gel for 
water shut-off at production wells. The research performed focused 
on discovering the principles governing the performance of the 
treatment strategies to provide a fundamental basis for further de- 
velopment of these techniques. Other goals of this project were to 
demonstrate the use of Neutron Imaging for real time imaging of 
fluid flow through heterogeneous porous media and develop a ki- 
netic model to simulate the effect of diagenetic processes on 
reservoir porosity and permeability. 


2988 (DOE/BC/14652-T1) Dispersion measurement as a 
method of quantifying geologic characterization and defining 
reservoir heterogeneity: Annual report, July 12, 1990- 
September 12, 1991. Menzie, D.E. Oklahoma Univ., Norman, OK 
(United States). Apr 1992. 126p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-90BC14652. Order 
Number DE94002428. Source: OSTI; NTIS; GPO Dep. 

Since reservoirs are heterogeneous, nonuniform, and anisotropic, 
the success or failure of many enhanced oil recovery techniques 
rests on our prediction of internal variability and the paths of fluid 
flow in the reservoir. The main objective of this project is to develop 
a greater understanding of reservoir heterogeneities through dis- 
persion measurement. In this annual report, an approach to ways 
to estimate the dispersivities of reservoir rocks from well logs is 
presented. From a series of rock property measurements and dis- 
persion tests the following studies have been made: A measure of 
rock heterogeneity is developed by using the effluent concentration 
at one pore volume injection in a matched viscosity miscible dis- 
placement. By this approach, a heterogeneity factor is determined 
from the measured S-shaped dispersion curve. The parameter f in 
the Coats-Smith capacitance model is redefined as the dispersion 
fraction fy (or mechanical mixing fraction). At the fy pore volume in- 
jection, the dynamic miscible displacement efficiency reaches 
maximum. Reflected on the dispersion curve, this number corre- 
sponds to the peak of the first derivative of concentration. With the 
concept of dispersion fraction, a unique solution to the capacitance 
model is obtained, and then an equivalent dispersivity is defined. 
Through experimental data on Berea and Brown sandstone sam- 
ples, it has been found that the equivalent dispersivity is an 
exponential function of the heterogeneity factor and can be used 
as a reservoir characteristic. Through a key parameter of tortuosity, 
dispersivity is related to rock petrophysical properties. This semi- 
theoretical relationship forms the basis for determining dispersivities 
from well logs. The approach is validated through experimental 
studies on Berea and Brown sandstone samples. It has been found 
that the equivalent dispersivity is an exponential function of the 
heterogeneity factor and can be used as a reservoir characteristic. 


2989 (DOE/BC/14853-5) Continued support of “The Natu- 
ral Resources Information System (NRIS) for the state of 
Oklahoma”: Quarterly technical progress report, July 1, 1993— 
September 30, 1993. Mankin, C.J. (Oklahoma Geological Survey, 
Norman, OK (United States)); Rizzuti, T.P. Oklahoma Univ., Nor- 
man, OK (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92BC 14853. 
Order Number DE94003383. Source: OSTI; NTIS; GPO Dep. 

The objective of this research program is to continue developing, 
editing, maintaining, utilizing and making publicly available the Oil 
and Gas Well History file portion of the Natural Resources Informa- 
tion System (NRIS) for the State of Oklahoma. The Oklahoma 
Geological Survey, working with Geological Information Systems at 
the University of Oklahoma Sarkeys Energy Center, has under- 
taken to construct this information system in response to the need 
for a computerized, centrally located library containing accurate, 





detailed information on the state’s natural resources. Particular em- 
phasis during this phase of NRIS development is being placed on 
computerizing information related to the energy needs of the na- 
tion, specifically oil and gas. The NRIS Well History file contains 
historical and recent completion records for oil and gas wells re- 
ported to the Oklahoma Corporation Commission on Form 1002-A. 
At the start of this quarter, the Well History file contained 321,771 
records, providing geographical coverage for most of Oklahoma (all 
but the northeast part of the State). Data elements on this file 
include API well number, lease name and well number, location in- 
formation, elevations, dates of significant activities for the well and 
formation items (e.g., formation names, completion and test data, 
depths and perforations). In addition to the standard Well History 
file processing, special projects are undertaken to add supplemen- 
tal data to the file from well logs, scout tickets, and core and 
sample documentation. 


2990 (DOE/BC/14861—1) Horizontal oil well applications 
and oil recovery assessment: Technical progress report, July— 
September 1993. McDonald, W.J. Maurer Engineering, Inc., 
Houston, TX (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93BC14861. 
Order Number DE94003597. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this project is to examine factors affect- 
ing technical and economic success of horizontal well applications. 
The project's goals will be accomplished through five tasks 
designed to evaluate the technical and economic success of hori- 
zontal drilling, ascertain its limitations, and outline technical needs 
to overcome these limitations. Data describing operators’ experi- 
ences throughout the domestic oil and gas industry will be 
gathered and organized. MEI databases containing detailed hori- 
zontal case histories will also be used. All these data will be 
categorized and analyzed to assess the status of horizontal well 
technology and determine the impact of horizontal wells on present 
and future domestic oil recovery and reserves. A spreadsheet data 
file was constructed from well data describing 3885 domestic hori- 
zontal wells, the total as of the summer of 1993. Most domestic 
effort in horizontal drilling has been focused on fractured carbonate 
formations. Three principal formations are the focus of this activity: 
The Austin Chalk in Texas, the Bakken Shale in North Dakota, and 
the Niobrara in Colorado and Wyoming. Results from this formation 
type are well known and a large volume of published results is 
available. Given the scope of the present study, it was decided to 
limit the analyses to formations other than these three fractured 
carbonates. Based on domestic well data, 431 horizontal wells 
have been completed in other formations. These wells were high- 
lighted for detailed study. 


2991 (DOE/BC/14899-4) A finite difference model for free 
surface gravity drainage. Couri, F.R.; Ramey, H.J. Jr. Stanford 
Univ., CA (United States). Petroleum Research Inst. Sep 1993. 
245p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-93BC14899. (SUPRI-TR-96). Order Number 
DE93000169. Source: OSTI; NTIS; GPO Dep. 

The unconfined gravity flow of liquid with a free surface into a 
well is a classical well test problem which has not been well under- 
stood by either hydrologists or petroleum engineers. Paradigms 
have led many authors to treat an incompressible flow as 
compressible flow to justify the delayed yield behavior of a time- 
drawdown test. A finite-difference model has been developed to 
simulate the free surface gravity flow of an unconfined single 
phase, infinitely large reservoir into a well. The model was verified 
with experimental results in sandbox models in the literature and 
with classical methods applied to observation wells in the Ground- 
water literature. The simulator response was also compared with 
analytical Theis (1935) and Ramey et al. (1989) approaches for 
wellbore pressure at late producing times. The seepage face in the 
sandface and the delayed yield behavior were reproduced by the 
model considering a small liquid compressibility and incompressible 
porous medium. The potential buildup (recovery) simulated by the 
model evidenced a different- phenomenon from the drawdown, 
contrary to statements found in the Groundwater literature. Graphs 
of buildup potential vs time, buildup seepage face length vs time, 
and free surface head and sand bottom head radial profiles evi- 
denced that the liquid refills the desaturating cone as a flat moving 
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surface. The late time pseudo radial behavior was only approached 
after exaggerated long times. 


2992 (DOE/BC/14899-8) Drawdown behavior of gravity 
drainage wells. Aasen, J.A.; Ramey, H.J. Jr. Stanford Univ., CA 
(United States). Petroleum Research Inst. Oct 1993. 74p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-93BC14899. (SUPRI-TR-97). Order Number DE93000175. 
Source: OSTI; NTIS; GPO Dep. 

An analytical solution for drawdown in gravity drainage wells is 
developed. The free-surface flow is viewed as incompressible, and 
anisotropy effects are included. The well is a line source well, and 
the reservoir is infinitely large. The model is valid for small draw- 
downs. The uniform wellbore potential inner boundary condition is 
modelled using the proper Green's function. The discontinuity at 
the wellbore is solved by introducing a finite skin radius, and the 
formulation produces a seepage face. The calculated wellbore flux 
distribution and wellbore pressures are in fair agreement with re- 
sults obtained using a numerical gravity drainage simulator. Three 
distinct flow periods are observed. The wellbore storage period is 
caused by the moving liquid level, and the duration is short. During 
the long intermediate flow period, the wellbore pressure is nearly 
constant. In this period the free surface moves downwards, and 
the liquid is produced mainly by vertical drainage. At long times the 
semilog straight line appears. The confined liquid solutions by Theis 
(1935) and van Everdingen and Hurst (1949) may be used during 
the pseudoradial flow period if the flowrate is low. New type curves 
are presented that yield both vertical and horizontal permeabilities. 


2993 (DOE/BC-93000166) Generalized entering coeffi- 
cients: A criterion for foam stability against oil in porous 
media. Bergeron, V.; Fagan, M.E.; Radke, C.J. Lawrence Berkeley 
Lab., CA (United States). Sep 1993. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE93000166. Source: OSTI; NTIS; GPO Dep. 

The unique mobility-control properties of foam in porous media 
make it an attractive choice as an injection fluid for enhanced oil 
recovery. Unfortunately, in many cases oil has a major destabiliz- 
ing effect on foam. Therefore, it is important to understand how oil 
destabilizes foam and what surfactant properties lead to increased 
stability against oil. To explain the stability of foam in porous media 
in the presence of oil, we generalize the ideas of spreading and 
entering behavior using Frumkin-Deryaguin wetting theory. This for- 
mulation overcomes the inherent deficiencies in the classical 
spreading and entering coefficients used to explain foam stability 
against oil. We find that oil-tolerant foam can be produced by mak- 
ing the oil surface “water wet”. To test our theoretical ideas, we 
measure foam-flow resistance through 45-70 um glass beadpacks, 
surface and interfacial tensions, and disjoining pressure isotherms 
for foam and pseudoemulsion films for a variety of surfactantoil 
systems. Most notably, we measure pseudoemulsion-film disjoining 
pressure isotherms for the first time and directly establish that 
pseudoemulsion film stability controls the stability of the foam in 
the systems we tested. Moreover, we demonstrate the correspon- 
dence between stable pseudoemulsion films, negative entering 
behavior, and oil-tolerant foams. 


2994 (DOE/BC—93000174) Fundamentals of foam trans- 
port in porous media. Kovscek, A.R.; Radke, C.J. Lawrence 
Berkeley Lab., CA (United States). Oct 1993. 71p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE93000174. Source: OSTI; NTIS; 
GPO Dep. 

Foam in porous media is a fascinating fluid both because of its 
unique microstructure and because its dramatic influence on the 
flow of gas and liquid. A wealth of information is now compiled in 
the literature describing foam generation, destruction, and transport 
mechanisms. Yet there are conflicting views of these mechanisms 
and on the macroscopic results they produce. By critically review- 
ing how surfactant formulation and porous media topology conspire 
to control foam texture and flow resistance, we attempt to unify the 
disparate viewpoints. Evoiution of texture during foam displacement 
is quantified by a population balance on bubble concentration, 
which is designed specifically for convenient incorporation into a 
standard reservoir simulator. Theories for the dominant bubble 
generation and coalescence mechanisms provide physically based 


ERA Vol. 19, No. 2 19 





02 PETROLEUM 
0203 Drilling and Production 


rate expressions for the proposed population balance. Stone-type 
relative permeability functions along with the texture-sensitive and 
shear-thinning nature of confined foam complete the model. Quite 
good agreement is found between theory and new experiments for 
transient foam displacement in linear cores. 


2995 (DOE/BC—-94000102) A growing-drop technique for 
measuring dynamic interfacial tension. MacLeod, C.A.; Radke, 
C.J. Lawrence Berkeley Lab., CA (United States). Oct 1993. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE94000102. Source: 
OSTI; NTIS; GPO Dep. 

A novel, growing-drop technique is described for measuring dy- 
namic interfacial tension due to sorption of surface-active solutes. 
The proposed method relates the instantaneous pressure and size 
of expanding liquid drops to interfacial tension and is useful for 
measuring both liquid/gas and liquid/liquid tensions over a wide 
range of time scales, currently from 10 ms to several hours. 
Growing-drop measurements on surfactant-free water/air and wa- 
ter/octanol interfaces yield constant tensions equal to their known 
literature values. For surfactant-laden, liquid drops, the growing- 
drop technique captures the actual transient tension evolution of a 
single interface, rather than interval times as with the classic 
maximum-drop-pressure and drop.-volume tension measurements. 
Dynamic tensions measured for 0.25 mM aqueous 1-decanol solu- 
tion/air and 0.02 kg/m? aqueous Triton X-100 solution/dodecane 
interfaces show nonmonotonic behavior, indicating slow surfactant 
transport relative to the imposed rates of interfacial dilatation. The 
dynamic tension of a purified and fresh 6 mM aqueous sodium do- 
decyl sulfate (SDS) solution/air interface shows only a monotonic 
decrease, indicating rapid surfactant transport relative to the im- 
posed rates of dilatation. ConverselY, an aged SDS solution, 
naturally containing trace dodecanol impurities, exhibits dynamic 
tensions which reflect a superposition of the rapidly equilibrating 
SDS and the slowly adsorbing dodecanol. 


2996 (DOE/ID/01570-T169) Microbial Enhanced Oil Recov- 
ery and Wettability Research Program: Annual report, FY 1991. 
Bala, G.A.; Barrett, K.B.; Eastman, S.L.; Herd, M.D.; Jackson, J.D.; 
Robertson, E.P.; Thomas, C.P. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). Sep 1993. 75p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE93000167. Source: OSTI; NTIS; GPO Dep. 

This report covers research results for fiscal year 1991 for the Mi- 
crobial Enhanced Oil Recovery (MEOR) and Wettability Research 
Program conducted by EG&G Idaho, Inc. at the Idaho National En- 
gineering Laboratory ONEL) for the US Department of Energy 
Idaho Field Office (DOE-ID). The program is funded by the Assis- 
tant Secretary of Fossil Energy, and managed by DOE-ID and the 
Bartlesville Project Office (BPO). The objectives of this multi-year 
program are to develop MEOR systems for application to reservoirs 
containing medium to heavy crude oils and to design and imple- 
ment an industry cost-shared field demonstration project of the 
developed technology. An understanding of the controlling mecha- 
nisms will first be developed through the use of laboratory scale 
testing to determine the ability of microbially mediated processes to 
recover oil under reservoir conditions and to develop the design 
criteria for scale-up to the field. Concurrently with this work, the 
isolation and characterization of microbial species collected from 
various locations including target oil field environments is underway 
to develop more effective oil recovery systems for specific applica- 
tions. Research focus includes the study of biogenic product and 
formation souring processes including mitigation and prevention. 
Souring research performed in FY 1991 also included the develop- 
ment of microsensor probe technology for the detection of total 
sulfide in collaboration with the Montana State University Center for 
Interfacial Microbial Process Engineering (CIMPE). Wettability re- 
search is a multi-year collaborative effort with the New Mexico 
Petroleum Recovery Research Center (NMPRRC) at the New Mex- 
ico institute of Mining and Technology, Socorro, NM to evaluate 
reservoir wettability and its effects on oil recovery. Results from the 
wettability research will be applied to determine if alteration of wet- 
tability is a significant contributing mechanism for MEOR systems. 


2997 (DOE/ID/01570-T170) Measurement of interfacial 
tension by use of pendant drop video techniques. Herd, M.D.; 
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Thomas, C.P.; Bala, G.A.; Lassahn, G.D. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Sep 1993. 68p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE93000168. Source: OSTI; NTIS 
(documentation only); ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020; GPO Dep. 

This report describes an instrument to measure the interfacial 
tension (IFT) of aqueous surfactant solutions and crude oil. The 
method involves injection of a drop of fluid (such as crude oil) into 
a second immiscible phase to determine the IFT between the two 
phases. The instrument is composed of an AT-class computer, op- 
tical cell, illumination, video camera and lens, video frame digitizer 
board, monitor, and software. The camera displays an image of the 
pendant drop on the monitor, which is then processed by the frame 
digitizer board and non-proprietary software to determine the IFT. 
Several binary and ternary phase systems were taken from the Iit- 
erature and used to measure the precision and accuracy of the 
instrument in determining IFTs. A copy of the software program is 
included in the report. A copy of the program on diskette can be 
obtained from the Energy Science and Technology Software Cen- 
ter, P.O. Box 1020, Oak Ridge, TN 37831-1020. The accuracy and 
precision of the technique and apparatus presented is very good 
for measurement of IFTs in the range from 72 to 10-2 mN/m, 
which is adequate for many EOR applications. With modifications 
to the equipment and the numerical techniques, measurements of 
ultralow IFTs (<10-% mN/m) should be possible as well as mea- 
surements at reservoir temperature and pressure conditions. The 
instrument has been used at the Idaho National Engineering Labo- 
ratory to support the research program on microbial enhanced oil 
recovery. Measurements of IFTs for several bacterial supernatants 
and unfractionated acid precipitates of microbial cultures containing 
biosurfactants against medium to heavy crude oils are reported. 
These experiments demonstrate that the use of automated video 
imaging of pendant drops is a simple and fast method to reliably 
determine interfacial tension between two immiscible liquid phases, 
or between a gas and a liquid phase. 


2998 (LBL-33242) A generalized entering coefficient to 
characterize foam stability against oil in porous media. Berg- 
eron, V.; Fagan, M.E.; Radke, C.J. Lawrence Berkeley Lab., CA 
(United States). Nov 1992. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF000S98. 
(CONF-9303238—1: Symposium on enhanced oil recovery, Denver, 
CO (United States), 28 Mar - 2 apr 1993). Order Number 
DE94002282. Source: OSTI; NTIS; GPO Dep. 

This work unifies the two approaches presently accounting for 
oil-foam interactions: spreading behavior and thin-film stability. We 
demonstrate the correspondences between stable pseudoemulsion 
films, negative entering coeffients, and oil-tolerant foams. Frumkin- 
Deryaguin theory is applied to the problem of oil-foam interactions 
and reveals that stable pseudoemulsion films are essential to main- 
tain oil-tolerant foams. This hypothesis is critically tested by 
comparing steady-state foam flow behavior in glass beadpacks that 
contain residual oil, with newly measured, equilibrium disjoining 
pressure isotherms for both foam and pseudoemulsion films, along 
with bulk surface and interfacial tensions. Experimental results to- 
gether with similar data on a wide variety of systems lead us to 
conclude that highly repulsive pseudoemulsion film disjoining pres- 
sure isotherms (i.e., stable pseudoemulsion films) produce negative 
generalized entering coefficients and oil-tolerant foams. This in turn 
provides us with a surfactant design criterion needed to produce 
oil-tolerant foam in porous media. 


2999 (LBL-33604) A comprehensive description of tran- 
sient foam flow in porous media. Kovscek, A.R.; Radke, C.J. 
Lawrence Berkeley Lab., CA (United States). Jan 1993. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-930217—1: Field application of foams for 
oil production, Bakersfield, CA (United States), 11-12 Feb 1993). 
Order Number DE94002275. Source: OSTI; NTIS; GPO Dep. 
Efficient application of foam as a mobility-control agent for en- 
hanced oil recovery requires a numerical model that can describe 
and predict its flow through porous media. Further, quantitative in- 
formation on foam-flow behavior at reservoir flow rates and 





pressures is required for accurate field-scale modeling. An experi- 
mented and mechanistic-modeling study is reported for the 
transient flow of foam through 1.3 yu? (1.3 D) Boise sandstone at 
backpressures in excess of 5 MPa (700 psi). Total superficial ve- 
locities range from as little as 0.42 to 2.20 m/day (1.4 ft/day to 7 ft/ 
day). Sequential pressure taps and gamma-ray densitometry mea- 
sure flow resistance and in situ liquid saturations, respectively. 
Thus, we generate experimental pressure and saturation profiles in 
both the transient and steady states. A mechanistic foam simulator 
is created by incorporating a foam-bubbie population balancer with 
the traditional reservoir simulation equations. Since foam mobility 
depends heavily upon its texture, the population balance is both 
useful and necessary as the role of foam texture must be incorpo- 
rated into any model which seeks accurate prediction of flow 
properties. Our model utilizes saturation-dependent kinetic expres- 
sions for lamellae generation and coalescence and also a term for 
trapping of lamellae. We find good quantitative agreement between 
experiment and theory in both the transient and steady states. 


3000 (LBL-34466) Simulation of foam displacement in 
porous media. Kovscek, A.R.; Patzek, T.W.; Radke, C.J. 
Lawrence Berkeley Lab., CA (United States). Aug 1993. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SFO00098. (CONF-931088—3: Society of 
Petroleum Engineers annual technical conference and exhibition, 
Houston, TX (United States), 3-6 Oct 1993). Order Number 
DE94002280. Source: OSTI; NTIS; GPO Dep. 

Foam is an excellent fluid for achieving mobility control of gas in 
porous media. Practical application of foams for EOR processes, 
however requires a predictive model of foam displacement. Fur- 
ther, quantitative information on foam-flow behavior at reservoir 
flow rates and pressures is required as input to any field-scale 
modeling. An experimental and mechanistic-modeling study is re- 
ported for the transient flow of foam through 1.3 um* (1.3 D) Boise 
sandstone at backpressures in excess of 5 MPa (700 psi) over a 
quality range from 0.80 to 0.99. Total superficial velocities range 
from as little as 0.42 to 2.20 m/day (1.4 ft/day to 7 ft/day). Sequen- 
tial pressure taps and gamma-ray densitometry measure flow 
resistance and in-situ liquid saturations, respectively. We garner 
experimental pressure and saturation profiles in both the transient 
and steady states. Adoption of a mean-size foam-bubble conserva- 
tion equation along with the traditional reservoir simulation 
equations allows mechanistic foam simulation. Since foam mobility 
depends heavily upon its texture, the bubble population balance is 
both useful and necessary as the role of foam texture must be in- 
corporated into any model which seeks accurate prediction of flow 
properties. Our model employs capillary-pressure-dependent kinetic 
expressions for lamellae generation and coalescence and also a 
term for trapping of lamellae. Additionally, the effects of surfactant 
chemical transport are included. We find quantitative agreement 
between experimental and theoretical saturation and pressure pro- 
files in both the transient and steady states. 


3001 (LBL-34467) Thin films, asphaltenes, and reservoir 
wettability. Kaminsky, R. (Lawrence Berkeley Lab., CA (United 
States)); Bergeron, V.; Radke, C.J. Lawrence Berkeley Lab., CA 
(United States). Apr 1993. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9310229-1: World congress on emulsions, Paris (France), 
19-22 Oct 1993). Order Number DE94003261. Source: OSTI; 
NTIS; GPO Dep. 

Reservoir wettability impacts the success of oil recovery by wa- 
terflooding and other methods. To understand wettability and its 
alteration, thin-film forces in solid-aqueous-oil systems must be elu- 
cidated. Upon rupture of thick aqueous films separating the oil and 
rock phases, asphaltene components in the crude oil adsorb irre- 
versibly on the solid surface, changing it from water-wet to oil-wet. 
Conditions of wettability alteration can be found by performing ad- 
hesion tests, in which an oil droplet is brought into contact with a 
solid surface. Exceeding a critical capillary pressure destabilizes 
the film, causing spontaneous film rupture to a molecularly ad- 
sorbed layer and oil adhesion accompanied by pinning at the 
three-phase contact line. The authors conduct adhesion experi- 
ments similar to those of Buckley and Morrow and simultaneously 


02 PETROLEUM 
0203 Drilling and Production 


examine the state of the underlying thin film using optical mi- 
croscopy and microinterferometry. Aqueous thin films between an 
asphaltic Orcutt crude oil and glass surfaces are studied as a func- 
tion of aqueous pH and salinity. For the first time, they prove 
experimentally that strongly water-wet to strongly oil-wet wettability 
alteration and contact-angle pinning occur when thick aqueous 
films thin to molecularly adsorbed films and when the oil phase 
contains asphaltene molecules. 


3002 (NEI-NO-376) Effect of medium to large scale het- 
erogeneities on reservoir performance: quantification through 
analytical methods. Kjoensvik, D. Trondheim Univ. (Norway). 
Norges Tekniske Hoegskole. Apr 1998. 165p. Order Number 
DE94722050. Source: OSTI; NTIS. 

The performance of a displacement process in a petroleum 
reservoir strongly depends on the heterogeneity level and spatial 
distribution of heterogeneities in the reservoir. In this work, analyti- 
cal methods for quantitative description of the effects of medium to 
large scale heterogeneities on reservoir performance are devel- 
oped. The first part of the study concentrates in displacement in 
stratified reservoirs. Analytical methods, known from literature have 
been used to define heterogeneity measure for stratified systems. 
The new measures are directly related to displacement 
performance for systems with unit mobility ratio and negligible grav- 
itational and capillary forces. The effect of layer ordering on viscous 
crossflow in stratified systems has been investigated. An analytical 
treatment of viscous crossflow in unordered systems has been per- 
formed under the assumption of viscous dominated vertical flow 
equilibrium (VVE) and piston-like displacement. The second part of 
the study addresses the effects of heterogeneity on flooding 
performance for more general heterogenous systems. A simple dis- 
placement process has been considered, assuming linear flow 
geometry, unit mobility ratio and negligible gravitational and capil- 
lary forces. Comparison of the analytical solution with numerical 
simulation results has shown that the numerical simulators have 
difficulties with calculating the correct flow behaviour for heteroge- 
nous systems with strong crossfiow effects. The analytical methods 
provide reference solutions that can be applied for testing and com- 
parison of different reservoir simulators. 37 refs., 61 figs., 13 tabs. 


3003 (NIPER-696) Deriving the shape factor of a frac- 
tured rock matrix. Chang, Ming-Ming. National Inst. for Petroleum 
and Energy Research, Bartlesville, OK (United States). Sep 1993. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-83FE60149. Order Number DE93000170. Source: 
OSTI; NTIS; GPO Dep. 

Fluid flow from a fractured rock matrix was investigated for accu- 
rately predicting oil recovery from fractured reservoirs. To relate the 
oil rate with rock geometry and average rock matrix pressure, a 
shape factor is used in the mathematical model of fractured reser- 
voirs. The shape factor in the transfer function was derived by 
solving the three-dimensional diffusivity equation of a rock matrix 
block under unsteady-state production, in contrast to the quasi- 
steady-state condition assumed by most previous studies denoted 
in the literature. The diffusivity equation in the x, y, and z coordi- 
nate was solved in four cases by assuming different boundary 
conditions of (1) constant fracture pressure; (2) constant flow rate; 
(3) constant fracture pressure followed by linearly declining fracture 
pressure; and (4) linearly declining fracture pressure followed by 
constant fracture pressure. Shape factor values are high at the ini- 
tial depletion stage under an unsteady-state condition. When the 
fracture pressure is constant, the shape factor converges to x°/L?, 
27°/L?, and 372/L? for one-, two-, and three-dimensional rock ma- 
trix, respectively, at the dimensionless time (7) of about 0.1. When 
the flow rate between the rock matrix and the fracture is constant, 
the fracture pressure varies with location on the rock surface. 
Based on the average fracture pressure, the shape factor de- 
creases with production time until a + value of 0.1 is reached. The 
boundary conditions of constant fracture pressure followed by a 
constant decline in fracture pressure are equivalent to the condition 
of a constant fracture pressure followed by a period of constant 
flow rate. 


3004 (NIPER-698) NIPER/DOE Chemical EOR Workshop: 
Final report. Gall, B.L.; Llave, F.M.; Tham, Min K. National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (United 
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States). Oct 1993. 97p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-83FE60149. (CONF- 
9306275—Exc.: Chemical enhanced oil recovery (EOR) workshop, 
Houston, TX (United States), 23-24 Jun 1993). Order Number 
DE93000173. Source: OSTI; NTIS; GPO Dep. 

A Chemical EOR Workshop was held on June 23-24, 1993 in 
Houston, Texas. The objectives of this workshop were to evaluate 
the potential for chemical Enhanced Oil Recovery (EOR) to re- 
power significant quantities of remaining domestic oil, to assess 
the role of the Department of Energy (DOE) and petroleum indus- 
try to achieve this potential, and to assess the research needs in 
chemical EOR. Fifty-six research engineers and scientists from ma- 
jor oil companies, independent oil companies, academic institutes, 
research institutes, and DOE attended this workshop. Opening re- 
marks were given by Alex Crawley from DOE Bartlesville Project 
Office and Thomas E. Burchfield of the National Institute for 
Petroleum and Energy Research (NIPER). The keynote address 
was delivered by Donald Juckett, Acting Deputy Assistant Secretary 
for Gas and Petroleum Technology. Ten papers on the state-of-the- 
art in chemical EOR technologies and recent field test experience 
were presented on the first day. Two workshops, one on surfac- 
tant/alkali flooding and the other on profile modification/polymer 
flooding, were held on the second day. It was concluded that 
chemical EOR has the potential of recovering significant quantities 
of remaining oil, and it is the only method that has the potential of 
economically recovering residual oil from reservoirs of shallow and 
medium depth. It is recommended that funding of support research 
in chemical EOR be continued and sustained to provide continuity 
and expertise for future advanced oil recovery technologies. 


3005 (NIPER-703) User’s guide and documentation man- 
ual for microbial transport simulator. Chang, M.M. National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (United 
States). Oct 1993. 7ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-83FE60149. Order Number 
DE94000101. Source: OSTI; NTIS; GPO Dep. 

The microbial transport simulator (MTS) is a three-dimensional, 
three-phase, multiple-component numerical model that permits the 
study of the transport of microorganisms and nutrients in porous 
media. Microbial parameters incorporated into MTS include: Micro- 
bial growth and decay, microbial deposition, chemotaxis, diffusion, 
convective dispersion, tumbling, and nutrient consumption. Govern- 
ing equations for microbial and nutrient transport are coupled with 
continuity and flow equations under conditions appropriate for a 
black oil reservoir. The model's mathematical formulations and 
preparation procedures of data files for conducting simulations 
using MTS are described. A general background of microbial trans- 
port simulation is given in Section | and the governing equations, 
mechanisms, and numerical solutions of MTS are given in Section 
ll. Explanations for preparing an input data file with reservoir and 
microbial transport data are described in Section Ill, and recurrent 
data are given in Section IV. Example data inputs are enclosed af- 
ter explanations of each input line to help the user prepare data 
files. Major items of the output files are reviewed in Section V. Fi- 
nally, two sample problems for running MTS are described in 
Section VI, and input files and part of the output files of these 
problems are listed in the appendix. 
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3006 (ANL/ES/CP-81040) Energy and crude oil input re- 
quirements for the production of reformulated gasolines. 
Singh, M. (Argonne National Lab., Washington, DC (United 
States)); McNutt, B. Argonne National Lab., IL (United States). 
[1993]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931157-1: 10. 
international symposium on alcolol fuels, Colorado Springs, CO 
(United States), 7-10 Nov 1993). Order Number DE94002203. 
Source: OSTI; NTIS; GPO Dep. 

The energy and crude oil requirements for the production of re- 
formulated gasolines (RFG) are estimated. Both the energy and 
crude oil embodied in the final product and the process energy re- 
quired to manufacture the RFG and its components are included. 
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The effects on energy and crude oil use of using various oxy- 
genates to meet the minimum oxygen content level required by the 
Clean Air Act Amendments are evaluated. The analysis illustrates 
that production of RFG requires more total energy than that of con- 
ventional gasoline but uses less crude oil. The energy and crude 
oil use requirements of the different RFGs vary considerably. For 
the same emissions performance level, RFG with ethanol requires 
substantially more total energy and crude oil than RFG with MTBE 
or ETBE. A specific proposal by the EPA designed to allow the use 
of ethanol in RFG would increase the total energy required to pro- 
duce RFG by 2% and the total crude oil required by 2.0 to 2.5% 
over that for the base RFG with MTBE. 


3007 (CONF-9204250-, pp. 125-131) Microwave enhanced 
separation of water-in-oil emulsions. Fang, C.S. (Univ. of South- 
western Louisiana, Lafayette (United States)); Lai, P.M.C. Texas A 
and M Univ., College Station, TX (United States). Energy Systems 
Lab. [1992]. From 14. national industrial energy technology confer- 
ence; Houston, TX (United States); 22-23 Apr 1992. In Fourteenth 
National Industrial Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

The experimental data showed that viscous and stable water-in- 
oil emulsions can be separated by microwave radiation, providing 
an opportunity for oil recovery and waste reduction. At optimal con- 
ditions, the separation of water can be accomplished at 80% or 
better, without using demulsifying chemicals. The experimental 
data also indicated that water-in-oil emulsion can be heated uni- 
formly by microwaves if the pathlength is not too long. Temperature 
profiles and microwave heating can be predicted reasonably well 
from dielectric properties and the theory of electromagnetic waves. 
16 refs., 8 figs. 


3008 (CONF-9204250-, pp. 151) Gas separation mem- 
brane use in the refinery and petrochemical industries. Vari, J. 
(Hoechst-Celanese, Charlotte, NC (United States)). Texas A and M 
Univ., College Station, TX (United States). Energy Systems Lab. 
[1992]. From 14. national industrial energy technology conference; 
Houston, TX (United States); 22-23 Apr 1992. In Fourteenth Na- 
tional Industrial Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OST]; NTIS. 

Membranes have gained commercial acceptance as proven 
methods to recover valuable gases from waste gas streams. This 
paper explores ways in which gas separation membranes are used 
in the refinery and petrochemical industries to recover and purify 
hydrogen. Several case studies using Separex® membranes to re- 
cover hydrogen from hydrocracker offgas, ammonia purge gas, and 
methanol purge gas are discussed. 


3009 (DOE/PC/91054-T7) Effect of pretreating of host oil 
on coprocessing: Quarterly progress report, April 1, 1993— 
June 30, 1993. Wender, |.; Tierney, J.W. Pittsburgh Univ., PA 
(United States). Dept. of Chemical and Petroleum Engineering. 16 
Aug 1993. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91054. Order Number 
DE94002167. Source: OSTI; NTIS; GPO Dep. 

The principal objective of this research is to gain information on 
the role that host petroleum-derived oils (1000 F+), as well as that 
of catalytically treated host oils, play when used as liquefaction sol- 
vents in coprocessing with coal. The host oil will be extensively 
characterized and then pretreated in a number of ways which in- 
voive catalytic reactions such as hydrogenation, hydrocracking, and 
isomerization. The pretreated oils will then be characterized by ele- 
mental analysis, catalytic dehydrogenation, distillation, GC-MS, and 
NMR. The effects of the host oil on coprocessing with coal will be 
compared to those obtained using catalytically modified heavy oils. 
When appropriate, model compounds will be used to study specific 
reactions brought about by the pretreatments. In the progress 
report for January, 1993—March, 1993, we concluded that the dis- 
persed iron based catalysts were not effective in hydrotreating the 
AMOCO VTR at 400°C. During the second quarter of this year, 
several pretreatment runs were conducted at 440°C using molyb- 
denum naphthenate, a known active hydrotreatment catalyst. The 
reaction time was increased from one hour to two hours, during 
which time the reaction pressure leveled off. hen Mo naphthenate 
was added at a concentration of 500 ppM of Mo, coke production 
was drastically reduced, to less than 3%. Gas production was also 





reduced which resulted in higher oil (pentane soluble) yields. At a 
higher catalyst loading of 2,000 ppM of Mo there was little change 
to the products, the asphaltene content decreasing slightly. This 
indicates that a catalyst loading of 500 ppM of Mo is probably suffi- 
cient for hydrotreating the AMOCO VTR, and there is little benefit 
in increasing the loading to 2000 ppM. 
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3010 (BNL-52340, pp. 10-12) Introduction to the Second 
Day of the 1991 Conference October 1, 1991. Huber, J. 
(Petroleum Marketers Assoc. of America, Washington, DC (United 
States)). Brookhaven National Lab., Upton, NY (United States). Jul 
1992. (CONF-9109152-: Oil heat technology conference and 
workshop, Upton, NY (United States), 30 Sep - 1 oct 1991). In Pro- 
ceedings of the 1991 Oil Heat Technology Conference and 
Workshop. 200p. Order Number DE93018814. Source: OSTI; 
NTIS. 

It is believed that fuel oil will continue to play a vital part in this 
country’s energy future. Unlike other competing sources of energy, 
every aspect of production, wholesale distribution and transporta- 
tion, and retail sales is competitive. As a result, it seems likely that 
the retail delivery of heating oil is the most competitive fuel. While 
the heating oil industry is extremely competitive and thus serves 
the consumer well, its competitive aspects and the fact that the 
competitors are small businessmen, inhibits the ability of industry 
to make long term and expensive innovations and to conduct the 
basic research which are the cornerstone of such innovations. That 
is why the Brookhaven program is of such vital importance to the 
industry. The research plants for the future are very positive. They 
provide the long term basic research and development that is so 


vital to maintaining oil heat as competitive fuel. Improvements in 
efficiency, reductions in emissions, and improving fuel quality are 
all subjects which have been discussed at Brookhaven and will 
continue to be explored in future years. 


3011 (CONF-9204250-, pp. 191-197) Petroleum coke: A 
viable fuel for cogeneration. Dymond, R.E. (Pace Consultants, 
Inc., Houston, TX (United States)). Texas A and M Univ., College 
Station, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OSTI; NTIS. 

Petroleum coke is a by-product of the coking process which up- 
grades (converts) low-valued residual oils into higher-valued 
transportation, heating and industrial fuels. Pace forecasts that by 
the year 2000 petroleum coke production will increase from 36 mil- 
lion to 47 million short tons/year. Because the crude pool will 
continue to become more sour and refiners treat the coker as the 
“garbage can” the quality of the petroleum cokes will generally 
degrade-contain higher sulfur and trace metal levels. The US pro- 
duces nearly 70% of the total and is expected to maintain this 
share. Domestic markets consumed less than half of the US pro- 
duction; 80% of the high sulfur fuel grade production from the Gulf 
coast is exported to Japan or Europe. Increasing environmental 
concerns could disrupt historic markets and threaten coker opera- 
tions. This would create opportunities for alternate end-uses such 
as cogeneration projects. The Pace Consultants Inc. continuously 
monitors and reports on the petroleum coke industry — production 
and markets — in its multi-client publication The Pace Petroleum 
Coke Quarterly. The information presented in this paper is based 
on this involvement and Pace’s experience in single and multi- 
client consulting activities related to the petroleum refining and 
petroleum coke industries. The purpose is to provide a review of 
the existing world petroleum coke industry with particular emphasis 
on the US production and markets. Forecasted production levels 
and critical factors which could alter the historic market disposition 
of petroleum coke are addressed. 7 figs., 3 tabs. 
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3012 (DOE/EIA-0109(93/10)) Petroleum supply monthly, 
October 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Oil and Gas. 26 Oct 1993. 
187p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94002561. Source: OSTI; NTIS; GPO; GPO Dep. 

The Petroleum Supply Monthly (PSM) is one of a family of four 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timeliness and completeness. The other publications are the 
Weekly Petroleum Status Report (WPSR), the Winter Fuels Report, 
and the Petroleum Supply Annuai (PSA). Data presented in the 
PSM describe the supply and disposition of petroleum products in 
the United States and major US geographic regions. The data se- 
ries describe production, imports and exports, inter-Petroleum 
Administration for Defense (PAD) District movements, and invento- 
ries by the primary suppliers of petroleum products in the United 
States (50 States and the District of Columbia). The reporting uni- 
verse includes those petroleum sectors in primary supply. Included 
are: petroleum refiners, motor gasoline blenders, operators of natu- 
ral gas processing plants and fractionators, inter-PAD transporters, 
importers, and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by these sectors 
approximately represent the consumption of petroleum products in 
the United States. Data presented in the PSM are divided into two 
sections: Summary Statistics and Detailed Statistics. 


3013 (DOE/EIA-0380(93/11)) Petroleum marketing 
monthly, November 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 9 
Nov 1993. 195p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94003239. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed costs of imported crude oil, 
and the refiner’s acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


3014 (DOE/EIA-0520(93/10)) International petroleum 
statistics report, October 1993. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Energy 
Markets and End Use. 27 Oct 1993. 68p. Sponsored by USDOE, 
Washington. DC (United States). Order Number DE94002562. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section 1 contains time series data 
on world oil production, and on oil demand and stocks in the Orga- 
nization for Economic Cooperation and Development (OECD). This 
section contains annual data beginning in 1980, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for world. This balance is presented in quarterly 
intervals for the most recent two years. Section 3 presents data on 
oil imports by OECD countries. This section contains annual data 
for the most recent year, quarterly data for the most recent two 
quarters, and monthly data for the most recent twelve months. 
Section 4 presents annual time series data on world oil production 
and oil stocks, demand, and trade in OECD countries. World oil 
production and OECD demand data are for the years 1970 through 
1992; OECD stocks from 1982 through 1992. 


3015 (DOE/EIA-0535(92)) Fuel oil and Kerosene sales 
1992. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 29 Oct 1993. 6ip. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94002541. Source: OSTI; NTIS; GPO; INIS; GPO Dep. 
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This publication contains the 1992 survey results of the “Annual 
Fuel Oil and Kerosene Sales Report” (Form EIA-821). This is the 
fourth year that the survey data have appeared in a separate publi- 
cation. Prior to the 1989 report, the statistics appeared in the 
Petroleum Marketing Annual (PMA) for reference year 1988 and 
the Petroleum Marketing Monthly (PMM for reference years 1984 
through 1987. The 1992 edition marks the ninth annual presenta- 
tion of the results of the ongoing “Annual Fuel Oil and Kerosene 
Sales Report” survey. Except for the kerosene and on-highway 
diesel information, data presented in Tables 1 through 12 (Sales of 
Fuel Oil and Kerosene) present results of the EIA-821 survey. Ta- 
bles 13 through 24 (Adjusted Sales of Fuel Oil and Kerosene) 
include volumes that are based on the EIA-821 survey but have 
been adjusted to equal the products supplied volumes published in 
the Petroleum Supply Annual (PSA). 


3016 (DOE/EIA—0538(93/94-3)) Winter fuels report week 
ending, October 22, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 28 
Oct 1993. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94002271. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s I, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (EIA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


3017 (DOE/EIA-0538(93/94-4)) Winter fuels report, week 
ending October 29, 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 4 Nov 
1993. 76p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94003536. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oi] net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’s; as well as selected National average 
prices. Residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (EIA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, and 90-Day outlook for temperature and 
precipitation and US total heating degree-days by city. 


3018 (DOE/EIA-0538(93/94-5)) Winter fuels report week 
ending, November 5, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 12 
Nov 1993. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94002962. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s I, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
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propane for those States participating in the joint Energy Informa- 
tion Administration (EIA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


3019 (DOE/EIA-0538(93/94-6)) Winter fuels report, week 
ending November 12, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 18 
Nov 1993. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94003367. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD's |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD'’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


3020 (DOE/EIA-0538(93/94-7)) Winter fuels report, week 
ending November 19, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 26 
Nov 1993. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94003405. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD's |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (EIA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


3021 (DOE/EIA-0538(93/94-8)) Winter fuels report, week 
ending November 26, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 2 
Dec 1993. 89p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94003861. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’s; as well as selected Nationai average 
prices. Residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 day, 30-day, and 90-day outlook for temperature 
and precipitation and US total heating degree-days by city. 


3022 (DOE/EIA-0572) The US petroleum industry: Past 
as prologue 1970-1992. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 1 Oct 
1993. 70p. Sponsored by USDOE, Washington, DC (United 





States). Order Number DE94001886. Source: OSTI; NTIS; GPO; 
INIS; GPO Dep. 

This report focuses on the developments that shaped the do- 
mestic petroleum industry, and US supply and demand patterns 
between 1970 and 1992. It also highlights foreign demand and re- 
finery trends. These events are presented in statistical terms in 
Chapter 2, and are described in detail in Chapter 3. Some similar- 
ity, in information noted in Chapters 2 and 3 allows each chapter to 
stand independently, to facilitate the report’s use. The report is 
intended to provide background information on the petroleum in- 
dustry, and its history, and to act as a reference for those more 
familiar with the industry. Chapter 2 describes the patterns of 
change for each component of supply and demand, and briefly 
touches on the events (fully described in Chapter 3) that induced 
significant change or fluctuation. Supplemental data are contained 
in the Appendix section. Chapter 3 presents a chronology of the 
major petroleum-related events and their consequences. The 
Chapter also describes the actions or reactions of the petroleum 
industry to the event, and the impact of the events and actions 
taken on domestic and/or foreign economies. 
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3023 (CONF-9204250-, pp. 173-176) Controlling NO, to 
obtain offsets or meet compliance. Mincy, J.E. Texas A and M 
Univ., College Station, TX (United States). Energy Systems Lab. 
[1992]. From 14. national industrial energy technology conference; 
Houston, TX (United States); 22-23 Apr 1992. In Fourteenth Na- 
tional Industnal Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

Even before the Clean Air Act Amendments of 1990, regulatory 
authorities monitored and regulated a number of pollutants: lead, 
carbon monoxide, oxides of sulfur, oxides of nitrogen, ozone and 
PM-10. The Clean Air Act Amendments increased the focus on 
these pollutants, mandating the reductions to specified limits. Title 
1, Attainment and Maintenance of Ambient Air Quality Standards, 
calls for reduction of the above criteria pollutants in the atmos- 
phere to, or below, National Ambient Air Quality Standards 
(NAAQS) levels. More than 100 areas of the United States have 
ozone concentrations above the NAAQS standard, requiring reduc- 
tion of the ozone precursors, NO, and volatile organic compounds 
(VOC). In most ozone non-attainment areas, atmospheric ozone 
must be reduced by three percent per year. Although offsetting 
was used for compliance prior to the Clean Air Act Amendments of 
1990, the amendments have quantified the amount of offsetting re- 
quired from existing sources to allow for the issuance of permits on 
new facilities or expanded equipment. The amount of the offset in 
ozone non-attainment areas is determined by the level of non- 
attainment within that area. In attainment areas the offset must 
yield a no net increase for the facility. The EPA is also studying 
systems for possible NO, emission reduction credit trading which 
provides an economic incentive to reduce NO, emissions below re- 
quired levels. This paper discusses NO, control in the hydrocarbon 
process industries. 7 figs., 1 tab. 


3024 (DOE/MT/92001-2) Environmental and economic as- 
sessment of discharges from Gulf of Mexico Region oil and 
gas operations: Quarterly technical progress report, 1 
October-31 December 1992. Gettleson, D.A. Continental Shelf 
Associates, Inc., Jupiter, FL (United States). 18 Jan 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92001. Order Number DE94003322. Source: 
OSTI; NTIS; GPO Dep. 

Tasks 3 (Environmental Field Sampling and Analysis of naturally 
occurring radioactive materials (NORM), Heavy Metals, and Organ- 
ics) and 4 (Monitoring of the Recovery of Impacted Wetland and 
Open Bay Produced Water Discharge Sites in Coastal Louisiana 
and Texas) activities have included the narrowing of the list of po- 
tential offshore platforms for study off Louisiana and Texas and a 
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preliminary selection of three coastal sites in Louisiana. After an 
extensive search effort, it was concluded that no coastal sites are 
available in Texas. A meeting was held between the contractor, 
Department of Energy (DOE), and Brookhaven National Laboratory 
(BNL) personnel to discuss potential sites and sampling designs. A 
letter was sent to the Scientific Review Committee (SRC) providing 
a general description of the revised site selection process and 
sampling designs. Task 5 (Assessment of Economic Impacts of 
Offshore and Coastal Discharge Requirements on Present and Fu- 
ture Operations in the Gulf of Mexico Region) activities included 
continued evaluation of data types available for the economic anal- 
ysis. Historical field basis data were acquired. The identification of 
permitted discharge points was also initiated. Task 6 (Synthesis of 
Gulf of Mexico Seafood Consumption and Use Patterns) activities 
have involved the completion of the literature review. Drafts of the 
fisherman and wholesaler surveys were prepared. It was deter- 
mined with DOE and BNL personnel that the retailer survey would 
be eliminated and a subsistence fisherman survey would be added. 
Task 7 (Technology Transfer Plan) work has been delayed due to 
the Tasks 3 and 4 delay and cancellation of the annual US Miner- 
als Management Service (MMS) Gulf of Mexico Region Information 
Transfer Meeting. Task 8 (Project Management and Deliverables) 
activities have involved the submission of the necessary reports 
and routine management. 


3025 (NINA-R-039) An assessment of the effects on 
seabirds of oil exploration in the Norwegian part of the Sk- 
agerrak. Lorentsen, S.-H.; Anker-Nilssen, T.; Kroglund, R.T.; 
Oestnes, J.E. Norsk Inst. for Naturforskning, Trondheim (Norway). 
Mar 1993. 84p. (in Norwegian). Order Number DE94722081. 
Source: OSTI; NTIS; INIS. 

This report presents the results of an assessment of the effects 
on seabirds of possible petroleum exploration in the North Sea 
east of 7° East (Skagerrak). Relative index values for the direct ef- 
fects of oil spills were calculated by combining oil spill simulations 
with the distribution of the valued ecosystem components, Com- 
mon Eider and auks, and their vulnerability indexes, using the 
analysis system SIMPACT. Based on these results and other con- 
siderations, recommendations for limiting possible drilling activity 
are given. 105 refs., 30 figs., 9 tabs. 


3026 (NINA-R-042) An assessment of the effects on 
seabirds of a possible oil exploration at the shelf outside Cen- 
tral Norway out to 1° East. Strand, K.-B.; Bustnes, J.O.; 
Kroglund, R.T.; Oestnes, J.E. Norsk Inst. for Naturforskning, Trond- 
heim (Norway). May 1993. 129p. (In Norwegian). Order Number 
DE94722080. Source: OSTI; NTIS; INIS. 

This report gives the results of an assessment of the effects on 
seabirds of possible petroleum exploration at the shelf outside 
Central-Norway out to 1° East. By combining oil spill simulations 
with the valued ecosystem components, i.e. seabirds, their distribu- 
tion, and their vulnerability indexes, the relative index values for 
the direct effects of oil spills were calculated. For the purpose, the 
analysis system SIMPACT was used. On the basis of these results 
and other relevant considerations, recommendations for limiting a 
possible drilling activity are given. 85 refs., 49 figs., 9 tabs. 


3027 (OCS/MMS-93-0065-Vol.1) Gulf of Mexico Sales 147 
and 150: Central and Western planning areas: Final environ- 
mental impact statement, Volume 1: Sections 1 through 4.C. 
Minerals Management Service, New Orleans, LA (United States). 
Gulf of Mexico OCS Regional Office. Nov 1993. 319p. Sponsored 
by Department of the Interior, Washington, DC (United States). 
Source: OSTI; Minerals Management Service, Gulf of Mexico OCS 
Region, 1201 Elmwood Park Boulevard, New Orleans, LA 70123- 
2394, Attn: MS-5034. 

This Final Environmental Impact Statement (EIS) covers the pro- 
posed 1994 Gulf of Mexico OCS oil and gas lease sales [Central 
Gulf of Mexico Sale 147 (March 1994) and Western Gulf of Mexico 
Sale 150 (August 1994)]. This document includes the purpose and 
background of the proposed actions, the alternatives, the descrip- 
tions of the affected environment, and the potential environmental 
impacts of the proposed actions and alternatives. Proposed mitigat- 
ing measures and their effects are analyzed, in addition to potential 
cumulative impacts resulting fromm proposed activities. 
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3028 (RISO-R-697(EN)) Experimental characterization of 
petroleum fiuids: Separator samples from the North Sea. 
Hansen, A.B. Risoe National Lab., Roskilde (Denmark). Sep 1993. 
66p. Contract ENS-1313/89-16. Order Number DE94721987. 
Source: OSTI; NTIS; Also available from Risoe Library, P.O. Box 
49, DK-4000 Roskilde, Denmark. 

EFP-89. 

Nine different sets of correspondingly flashed separator gases 
and condensates/oil produced from four different wells within the 
same reservoir field in the Danish part of the North Sea were char- 
acterized experimentally. The analyses included the measurement 
and determination of physical properties of whole separator fluids 
and in particular of the C7, fractions obtained by distillative frac- 
tionation of the original separator fluids. The physical properties 
measured were boiling points (TBP distributions), specific gravities 
(SPG distributions), average molecular weights (MW distributions) 
and mole fractions (molar distributions). Besides, the chemical 
composition of separator gases, whole separator fluids and their 
C;-Cg and C7, distillation fractions were analyzed by gas chro- 
matography; GC "fingerprint” chromatograms were used to 
compare the chemical composition of both the whole separator flu- 
ids and their C7, fractions. Gases, C,-C7 parts of whole fluids and 
their C,-C¢ distillation fractions were analyzed quantitatively using 
either external or internal standards, and the normalized relative 
mole fractions of each component in the samples reported. The 
separator gases were observed to be almost identical with respect 
to chemical composition while the fluids showed obvious differ- 
ences; fluids from three of the four wells were condensates while 
the fourth well produced a volatile oil. Two of the condensates 
were produced from the same well but from different geological 
substructures, a gas and an oil zone. Nevertheless, the two 
condensates were almost identical with respect to chemical compo- 
sition and physical properties. The third condensate turned out to 
be slightly “lighter”, but with more or less similar chemical composi- 
tion. The volatile oil, on the other hand, differed from the 
condensates in being "heavier" and extending its carbon range dis- 
tribution beyond Cop and up to about Co7. 
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3029 (DOE/MC/24155-3488) Deep seismic survey extend- 
ing from Western Washington to Mist Gas Field, Oregon: Final 
report. Hollis, D.D. Geophysical Systems Corp., Pasadena, CA 
(United States). Oct 1992. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-88MC24155. Order 
Number DE94000021. Source: OSTI; NTIS; GPO Dep. 

Between October 1988 and September 1990, approximately 217 
kilometers of vibroseis seismic reflection data was collected in 
Washington State. In particular, the profiles were placed to image a 
body of low resistivity rocks postulated to be marine sediments 
which were delineated by Stanley using magnetotelluric methods. 
The low resistivity rocks are known as the Southwestern Washing- 
ton Cascade Conductor (SWCC). The profile data was processed 
using standard reflection seismic methods and also state-of-the-art 
data enhancing and 3-D reconstruction methods. Along with the re- 
flection data, several dynamite refraction profiles and 3 component 
data were collected. The reflection and refraction data has been in- 
terpreted by Lawrence Berkeley Laboratory, Morgantown Energy 


26 ERA Vol. 19, No. 2 


Technology Center and the University of West Virginia. Results of 
the Lawrence Berkeley and University of West Virginia work are 
presented in a separate reports. This report summarizes the data 
acquisition and processing portions of the project. 


3030 (DOE/MC/26306-3472) Appraisal of the tight sands 
potential of the Sand Wash and Great Divide Basins: Final re- 
port, June 1989-June 1991. ICF Resources, Inc., Fairfax, VA 
(United States). Aug 1993. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-89MC26306. Order 
Number DE94000011. Source: OSTI; NTIS; INIS; GPO Dep. 

The volume of future tight gas reserve additions is difficult to es- 
timate because of uncertainties in the characterization and extent 
of the resource and the performance and cost-effectiveness of 
stimulation and production technologies. Ongoing R&D by industry 
and government aims to reduce the risks and costs of producing 
these tight resources, increase the certainty of knowledge of their 
geologic characteristics and extent, and increase the efficiency of 
production technologies. Some basins expected to contain large 
volumes of tight gas are being evaluated as to their potential con- 
tribution to domestic gas supplies. This report describes the results 
of one such appraisal. This analysis addresses the tight portions of 
the Eastern Greater Green River Basin (Sand Wash and Great Di- 
vide Subbasins in Northwestern Colorado and Southwestern 
Wyoming, respectively), with respect to estimated gas-in-place, 
technical recovery, and potential reserves. Geological data were 
compiled from public and proprietary sources. The study estimated 
gas-in-place in significant (greater than 10 feet net sand thickness) 
tight sand intervals for six distinct vertical and 21 areal units of 
analysis. These units of analysis represent tight gas potential out- 
side current areas of development. For each unit of analysis, a 
“typical” well was modeled to represent the costs, recovery and 
economics of near-term drilling prospects in that unit. Technically 
recoverable gas was calculated using reservoir properties and as- 
sumptions about current formation evaluation and extraction 
technology performance. Basin-specific capital and operating costs 
were incorporated along with taxes, royalties and current regula- 
tions to estimate the minimum required wellhead gas price required 
to make the typical well in each of unit of analysis economic. 


3031 (DOE/MC/26306-3484) A geologic assessment of 
natural gas from tight gas sandstones in the San Juan Basin: 
Final report, June 1989—June 1991. Haas, M.R.; Lombardi, T.E. 
ICF Resources, Inc., Fairfax, VA (United States). Jan 1993. 123p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-89MC26306. Order Number DE94000012. Source: 
OSTI; NTIS; GPO Dep. 

The authors conducted a detailed geologic appraisal, estimated 
gas in place and recoverable volumes, and evaluated the impact of 
technology improvements on potential Cretaceous (Pictured Cliffs, 
Chacra, Cliff House, Point Lookout and Dakota intervals) tight gas 
reserves of the San Juan Basin. This report summarizes the re- 
sults of a disaggregated appraisal of the undeveloped San Juan 
tight gas resource in the context of current and near-term technol- 
ogy, project economics and market potential. A geologic data base 
was constructed based on location reservoir properties, and typical 
well recoveries were modeled on a township-specific basis. Project 
costing and cash flow economics were analyzed to derive potential 
reserves for various technology specifications and wellhead prices. 
These data provide a foundation for operators and pipelines to 
more closely examine these tight formations for development in the 
near future. Gas in place for the undeveloped tight portion of the 
five intervals studied was estimated at 17.2 Tef, with the Dakota 
Formation accounting for two thirds of this volume. Using current 
technology, potential ultimate recovery for all intervals is 7.2 Tef. 
Potential reserve additions are 1.1 Tef at $1.50/Mcf, 2.3 Tef at 
$2.00/Mef, and 5.9 Tef at $5.00/Mcf. The availability of the Noncon- 
ventional Fuels Tax Credit for eligible wells drilled in 1991 and 
1992 could improve project economics by an after tax equivalent of 
$0.66/Mcf at the wellhead. Over 300 geophysical logs were evalu- 
ated to construct depth, overburden and isopach maps and a 
location-specific resource database. The database was analyzed 
using TGAS-PC®, an integrated engineering and economics model 
for tight sands that has the capability to do rapid sensitivity analy- 
sis of geological, technology and economic assumptions. 





3032 (DOE/MC/28087-3518) Integrated seismic study of 
naturally fractured tight gas reservoirs: Technical progress re- 
port, October 1, 1992—December 31, 1992. Nur, A. Stanford 
Univ., CA (United States). Dept. of Geophysics. 21 Jan 1993. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-91MC28087. Order Number DE94002823. Source: 
OSTI; NTIS; GPO Dep. 

This was the fifth quarter of the contract. During this quarter we 
(1) got approval for the NEPA requirements related to the field 
work, (2) placed the subcontract for the field data acquisition, (3) 
completed the field work, and (4) began processing the seismic 
data. As already reported, the field data acquisition was at 
Acomo’s Powder River Basin site in southeast Wyoming. This is a 
low permeability fractured site, with both gas and oil present. The 
reservoir is highly compartmentalized, due to the low permeability, 
with the fractures providing the only practical drainage paths for 
production. The two formations of interest are: The Niobrara: a 
fractured shale and limey shale to chalk, which is a reservoir rock, 
but also its own source rock. The Frontier: a tight sandstone lying 
directly below the Niobrara, brought into contact with it by an un- 
conformity. The fractures are thought to lie in a roughly 
northwest-southeast trend, along the strike of a flexure, which 
forms one of the boundaries of the basin. 


3033 (DOE/MC/28130-3521) Reserves in Western Basins: 
Seventh quarterly technical progress report, [April 1, 1993— 
June 30, 1993]. Caldwell, R.H. Scotia Group, Inc., Dallas, TX 
(United States). 16 Jul 1993. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-91MC28130. Order 
Number DE94002822. Source: OSTI; NTIS; GPO Dep. 

The project objective is to estimate the commercially recoverable 
tight gas reserves for the DOE priority basins. The work consists of 
a combination and integration of existing tight gas-in-place re- 
sources with engineering studies of recovery effectiveness and 
industry production histories into basin-wide estimates of tight gas 
reserves. The work will begin in the Greater Green River basin and 
will be carried forward to the Piceance and Uinta basins in the out- 
years. Technical work has been completed on the Greater Green 
River Basin area. As of the date of this memorandum, a final re- 
port is in preparation and exists in working draft stage. Analysis of 
all five plays has been completed and final figures are being qual- 
ity controlled and checked. An updated production data tape for 
the Basin was received from Petroleum Information (PI) at the 
eleventh hour and has been processed to give us updated informa- 
tion and this data has been integrated with the previous analysis. 


3034 (SAND-93-2647C) Geotechnology for low permeabil- 
ity gas reservoirs: [Progress report], April 1, 1992-September 
30, 1993. Lorenz, J.C.; Warpinski, N.R.; Teufel, L.W. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-931156-1: Fuels technology 
contractors’ review meeting, Morgantown, WV (United States), 16- 
18 Nov 1993). Order Number DE94003101. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this program are (1) to use and refine a basi- 
nal analysis methodology for natural fracture exploration and 
exploitation, and (2) to determine the important characteritics of 
natural fracture systems for their use in completion, stimulation and 
production operations. Continuing work on this project has demon- 
strated that natural fracture systems and their flow characteristics 
can be defined by a thorough study of well and outcrop data within 
a basin. Outcrop data provides key information on fracture sets 
and lithologic controls, but some fracture sets found in the outcrop 
may not exist at depth. Well log and core data provide the impor- 
tant reservoir information to obtain the correct synthesis of the 
fracture data. In situ stress information is then linked with the 
natural fracture studies to define permeability anisotropy and stimu- 
lation effectiveness. All of these elements require field data, and in 
the cases of logs, core, and well test data, the cooperation of an 
operator. 
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3035 (DOE/METC/C-—94-7108) CO2/sand fracturing in 
Devonian shale. Yost, A.B. Il (USDOE Morgantown Energy Tech- 
nology Center, WV (United States)); Mazza, R.L.; Gehr, J.B. 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1993]. 15p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-931088-2: Society of Petroleum Engineers 
annual technical conference and exhibition, Houston, TX (United 
States), 3-6 Oct 1993). Order Number DE94001910. Source: 
OSTI; NTIS; GPO Dep. 

A total of five carbon dioxide (CO2) /sand well stimulations were 
successfully executed with two Devonian shale operators in Perry 
and Pike Counties, Kentucky. This new stimulation method offers a 
minimum formation damage proppant stimulation approach for nat- 
ural gas producers in the United States. Some operators have 
been concerned about the frac fluid formation damage associated 
with the water and chemicals used in conventional foam stimula- 
tions, whereas other operators have been concerned about the 
lack of proppant in straight nitrogen fracs used by service compa- 
nies today. Two carefully screened geological areas of established 
Devonian shale production were selected based on active ongoing 
drilling and completion operations. One selected control area con- 
tained an existing set of wells with established production histories. 
The logistics and field layout of a typical carbon dioxide/sand frac 
treatment has been described and highlighted. The importance and 
unique aspects of the closed system blender that is required for 
job execution is discussed. Five stimulation treatments have been 
reviewed, and stimulation and preliminary production data com- 
pared to offset wells stimulated with nitrogen, and explosives. Initial 
production results indicate more than a 50 percent increase in pro- 
duction rate compared to nitrogen fraced wells in the Pike County 
area. In addition, production is also 4.8 times better than conven- 
tional shot wells in the same area. These results are encouraging 
enough to formally combine existing pumping equipment, a closed 
system blender, and liquid carbon dioxide supplies to develop a 
new fracturing service in the eastern US A total of 22 additional 
jobs are planned in the eastern US in low permeability gas forma- 
tions over the next year. 


3036 (DOE/PC/92113-T2) Methane coupling by membrane 
reactor: Quarterly technical progress report, March 25, 1993— 
June 24, 1993. Yi Hua Ma. Worcester Polytechnic Inst., MA 
(United States). Dept. of Chemical Engineering. 25 Jun 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92113. Order Number DE94003305. Source: 
OSTI; NTIS; GPO Dep. 

The goal of this research is to develop and study an inorganic 
catalytic membrane reactor which will allow the oxidative coupling 
of methane to C2 hydrocarbons at near 100% selectivity and rela- 
tively higher conversion, by control of the oxygen supply through 
the membrane. The reactor setup has been completed. Repairs 
and purchase of new mass flow control equipment have been un- 
dertaken to enable accurate quantitative analysis of gas mixtures 
using the GC-MS. A four point sub miniature thermocouple assem- 
bly has been installed which allows temperature gaskets and seals 
have been tried to achieve good sealing at reaction temperatures. 
Gas permeability data have been obtained to monitor the change 
in porosity of a 20 nm pore size a-alumina membrane with increas- 
ing number of perovskite depositions. 


3037 (GRI-93/0118) Plasma-chemical treatment of hydro- 
gen sulfide in natural gas processing: Final report, May 
1991—December 1992. Harkness, J.B.L. (Argonne National Lab., 
IL (United States)); Doctor, R.D. Argonne National Lab., IL (United 
States); Gas Research Inst., Chicago, IL (United States). May 
1993. 105p. Sponsored by Gas Research Inst., Chicago, IL (United 
States). DOE Contract W-31109-ENG-38. Contract 5090-260-2088. 
Order Number DE94001845. Source: OSTI; NTIS; GPO Dep. 

A new process for the treatment of hydrogen sulfide waste that 
uses microwave plasma-chemical technology has been under de- 
velopment in Russia and the United States. Whereas the present 
waste-treatment technology, at best, only recovers sulfur, this 
novel process recovers both hydrogen and sulfur by dissociating 
hydrogen sulfide in a plasma by means of a microwave or radio- 
frequency reactor. A research project has been undertaken to 
determine the suitability of the plasma process in natural gas 
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processing applications. The experiments tested acid-gas composi- 
tions with 30-65% carbon dioxide, 0-7% water, and 0-0.2% of a 
standard mixture of pipeline gas. The balance gas in all cases was 
hydrogen sulfide. The reactor pressure for the experiments was 50 
torr, and the microwave power was 1.0 kW. Conversions of hydro- 
gen sulfide ranged from 80 to 100%, while 35-50% of the carbon 
dioxide was converted to carbon monoxide. This conversion of car- 
bon dioxide resulted in a loss of hydrogen production and an 
energy loss from a hydrogen sulfide waste-treatment perspective. 
Tests of a direct natural gas treatment concept showed that hydro- 
carbon losses were unacceptably high; consequently, the concept 
would not be economically viable. 
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3038 (DOE/PC/$2111-T3) Conversion of light hydrocar- 
bon gases to metal carbides for production of liquid fuels and 
chemicals: Quarterly technical status report, April i—June 30, 
1993. Diaz, A.F.; Modestino, A.J.; Howard, J.B.; Peters, W.A. 
Massachusetts inst. of Tech., Cambridge, MA (United States). Aug 
1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92111. (FE-MIT—92111-3). Or- 
der Number DE94001970. Source: OSTI; NTIS; GPO Dep. 

Previous work at MIT indicates that essentially stoichiometric, 
rather than catalytic, reactions with alkaline earth metal oxides offer 
technical and economic promise as an innovative approach to 
upgrading natural gas to premium products such as liquid hydro- 
carbon fuels and chemicals. In this approach, methane would be 
reacted with relatively low cost and recyclable alkaline earth metal 
oxides, such as CaO and MgO, at high temperatures (>1500°C) to 
achieve very high (i.e. approaching 100%) gas conversions to Ho, 
CO and the corresponding alkaline earth metal carbides. These 
carbides exist stably in solid form at dry ambient conditions and 
show promise for energy storage and long distance transport. The 
overall objective of the proposed research is to develop new scien- 
tific and engineering knowledge bases for further assessment of 
the approach by performing laboratory-scale experiments and ther- 
modynamic and thermochemical kinetics calculations. Work on this 
project will be performed according to two tasks. Under Task 1 (In- 
dustrial Chemistry), a laboratory-scale electric arc discharge 
plasma reactor is being constructed and will be used to assess the 
technical feasibility of producing Mg2C3 from MgO and methane, 
and to identify the operating conditions of interest for the commer- 
cial production of Mg2C3 and/or CaC2 from MgO and/or CaO and 
methane. Under Task 2 (Mechanistic Foundations), preliminary 
thermodynamic calculations were performed for the Ca-C-H-O and 
Mg-C-H-O systems using the Chemkin program. A scoping run 
with CaO in an electrical screen heater reactor under reduced 
methane pressure was also conducted. No appreciable quantity of 
acetylene was detected upon hydrolysis of the solid residue. This 
can be attributed to the very small quantity of methane at the very 
low pressure coupled with inadequate contacting of whatever 
methane was present with the CaO powder. 


0306 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 3016, 3017, 3018, 3019, 3020, 3021, 
3024, 3030, 3031, 3864, 3978, 3990 


3039 (DOE/EIA-0130(93/10)) Natural Gas Monthly, Octo- 
ber 1993. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Oil and Gas. 10 Nov 1993. 151p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94003090. Source: OSTI; NTIS; GPO; GPO Dep. 

The (NGM) Natural Gas Monthly highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. This month's feature 
articles are: US Production of Natural Gas from Tight Reservoirs: 
and Expanding Rule of Underground Storage. 
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3040 (DOE/EIA-0130(93/11)) Natural gas monthly, Novem- 
ber 1993. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Oil and Gas. 29 Nov 1993. 132p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94003693. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground state data are also reported. From time to 
time, the NGM features articles designed to assist readers in using 
and interpreting natural gas information. 


3041 (DOE/MC/28138-3482) Gas system analysis model: 
Quarterly report, October 1, 1992-December 31, 1992. Haas, 
M.R. ICF Resources, Inc., Fairfax, VA (United States). 15 Jan 
1993. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC21-92MC28138. Order Number DE94002811. 
Source: OSTI; NTIS; GPO Dep. 

Given the requirements analysis completed during the last re- 
porting period, the principal objective for this quarter was to clarify 
the modeling concepts and specific designs. The product of this 
work would be concept papers for each model component, includ- 
ing descriptions of data required, analysis method selected, and 
process and component output descriptions. Components for up- 
stream modeling would include known reservoir database, resource 
characterization, exploration, reservoir development, reservoir 
modeling, technology modeling and economic modeling. Accom- 
plishments for the past quarter are summarized. 


0307 Waste Management 


3042 (DOE/EIA-0216(92)) US crude oll, natural gas, and 
natural gas liquids reserves, 1992 annual report. USDOE En- 
ergy Information Administration, Washington, DC (United States). 
Office of Oil and Gas. 18 Oct 1993. 153p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94002516. 
Source: OSTI; NTIS; GPO; INIS; GPO Dep. 

This report presents estimates of proved reserves of crude oil, 
natural gas, and natural gas liquids as of December 31, 1992, as 
well as production volumes for the United States, and selected 
States and State subdivisions for the year 1992. Estimates are pre- 
sented for the following four categories of natural gas: total gas 
(wet after lease separation), its two major components (nonassoci- 
ated and associated-dissolved gas), and total dry gas (wet gas 
adjusted for the removal of liquids at natural gas processing 
plants). In addition, two components of natural gas liquids, lease 
condensate and natural gas plant liquids, have their reserves and 
production data presented. Also included is information on indi- 
cated additional crude oil reserves and crude oil, natural gas, and 
lease condensate reserves in nonproducing reservoirs. A discus- 
sion of notable oil and gas exploration and development activities 
during 1992 is provided. 


0308 Environmental Aspects 
Refer also to citation(s) 3024, 3027 


0320 Transport, Handling, and Storage 


3043 (ANL/ES/CP-79270) Comparison of revegetation of 
a gas pipeline right-of-way in two forested wetland crossings 
involving conventional methods of pipeline installation and 
horizontal drilling, Nassau County, Florida. Van Dyke, G.D. 
(Trinity Christian Coll., Palos Heights, IL (United States). Dept. of 
Biology); Shem, L.M.; Zimmerman, R.E. Argonne National Lab., IL 
(United States). [1993]. 10p. Sponsored by Gas Research Inst., 
Chicago, IL (United States). DOE Contract W-31109-ENG-38. 
(CONF-9309254-3: 5. international symposium on environmental 
concerns in rights-of-way (ROW) management, Montreal (Canada), 
19-22 Sep 1993). Order Number DE94001316. Source: OSTI; 
NTIS; GPO Dep. 





One year after pipeline installation, vegetation in the right-of-way 
(ROW) was inventoried at two stream floodplain crossings in Nas- 
sau County, Florida. Both sites were forested wetlands composed 
of Acer rubrum, Fraxinus caroliniana, Liquidamber styraciflua, 
Nyssa ogecho, Quercus laurifolia, and Taxodium distichum, to- 
gether with other wetland trees. Pipeline installation across the 
Brandy Branch floodplain was by conventional ditching and backfill 
methods. Installation across the Deep Creek floodplain was by hor- 
izontal drilling after clearcutting the ROW. The latter method left 
tree stumps, understory vegetation, and soil layers intact, except 
for disruptions caused by logging. According to the inventory, veg- 
etation at the drilled site was more diverse (nearly twice as many 
species occurring in the ROW as at the trenched site) and more 
robust (no unvegetated exposed soil compared to 15% at the 
trenched site). Differences between the ROW vegetation at the two 
sites can be attributed to both site differences and installation tech- 
nologies used. 


3044 (ANL/ES/CP-80941) Use of geographic information 
systems for applications on gas pipeline rights-of-way. 
Sydelko, P.J. Argonne National Lab., IL (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States);Gas 
Research Inst., Chicago, IL (United States). DOE Contract W- 
31109-ENG-38. (CONF-9309254-2: 5. international symposium on 
environmental concerns in rights-of-way (ROW) management, 
Montreal (Canada), 19-22 Sep 1993). Order Number DE94001462. 
Source: OSTI; NTIS; GPO Dep. 

Geographic information system (GIS) applications for the siting 
and monitoring of gas pipeline rights-of-way (ROWS) were 
developed for areas near Rio Vista, California. The data layers de- 
veloped for this project represent geographic features, such as 
landcover, elevation, aspect, slope, soils, hydrography, transporta- 
tion, endangered species, wetlands, and public line surveys. A GIS 
was used to develop and store spatial data from several sources; 
to manipulate spatial data to evaluate environmental and engineér- 
ing issues associated with the siting, permitting, construction, 
maintenance, and monitoring of gas pipeline ROWS; and to graphi- 
cally display analysis results. Examples of these applications 
include (1) determination of environmentally sensitive areas, such 
as endangered species habitat, wetlands, and areas of highly ero- 
sive soils; (2) evaluation of engineering constraints, including 
shallow depth to bedrock, major hydrographic features, and shal- 
low water table; (3) classification of satellite imagery for land use/ 
landcover that will affect ROWS; and (4) identification of alternative 
ROW corridors that avoid environmentally sensitive areas or areas 
with severe engineering constraints. 


0340 Combustion 
Refer also to citation(s) 3487, 3509 


04 OIL SHALES AND TAR SANDS 


0403 Drilling, Fracturing, and Mining 
Refer also to citation(s) 4825 


3045 (LA-UR-92-581) Explosive fragmentation of oil 
shale: Results from Colony and Anvil Points Mines, Colorado. 
Dick, R.D. (Maryland Univ., College Park, MD (United States). 
Dept. of Mechanical Engineering); Fourney, W.L.; Young, C. Ill. 
Los Alamos National Lab., NM (United States). [1992]. 254p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93040503. Source: 
OSTI; NTIS; GPO Dep. 

From 1978 through 1983, numerous oil shale fragmentation tests 
were conducted at the Colony and Anvil Points Mines, Colorado. 
These experiments were part of an investigation to determine fac- 
tors required for the adequate fragmentation of oil shale and to 
evaluate the feasibility of using the vertical modified in situ retort 
(VMIS) method for recovery of kerogen from oil shale. The objec- 
tive of this research was to support the design of a large volume 
(104 m%) rubble bed for in situ processing. In addition, this rubble 
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bed was to be formed in a large single-blast event which included 


decked charges, time delays, and multiple boreholes. Results are 
described. 


0404 Oil Production, Recovery, and Refining 


3046 (DOE/MC/27286-3465) The development of an inte- 
grated muitistaged fluid bed retorting process: Annual report, 
October 1991-September 1992. Carter, S.; Vego, A.; Stehn, J.; 
Taulbee, D.; Robi, T.; Hower, J.; Mahboub, K.; Robertson, R.; 
Hornsberger, P.; Oduroh, P.; Simpson, A. Kentucky Univ., Lexing- 
ton, KY (United States). Center for Applied Energy Research. Dec 
1992. 74p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-90MC27286. Order Number 
DE94000004. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the progress made on the development 
of an integrated multistage fluidized bed retorting process (KEN- 
TORT Il) during the period of October 1, 1991 through September 
30, 1992. The KENTORT II process includes integral fluidized bed 
zones for pyrolysis (shale oil production), gasification (synthesis 
gas production), and combustion of the spent oil shale for process 
heat. The purpose of this program is to design and test the KEN- 
TORT Il process at the 50-lb/hr scale. The work completed this 
year involved several different areas. Basic studies of the cracking 
and coking kinetics of shale oil vapors were carried out in fluidized 
and fixed bed reactors using both freshly generated shale oil va- 
pors and model compounds. The design and fabrication of the 
50-lb/hr KENTORT Il reactor was completed and installation of the 
process components was initiated. The raw oil shale sample 
(Cleveland Member from Montgomery County, Kentucky) for the 
program was mined, prepared, characterized and stored. A 
preliminary study of KENTORT Il-derived oil for possible paving ap- 
plications was completed, and it was concluded that the shale 
exhibits acceptable properties as an asphalt recycling agent. 


0406 Products and By-Products 
Refer also to citation(s) 3046 


0440 Combustion 
Refer also to citation(s) 3046 
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0501 Reserves, Exploration, and Mining 
Refer also to citation(s) 3095, 3664, 4338 


3047 (IAEA-TECDOC-—720) Uranium in situ leaching: Pro- 
ceedings of a technical committee meeting held in Vienna, 5-8 
October 1992. International Atomic Energy Agency, Vienna (Aus- 
tria). Sep 1993. 245p. (CONF-9210417—: Technical committee 
meeting on uranium in situ leaching, Vienna (Austria), 5-8 Oct 
1992). Order Number DE94607294. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Despite the depressed situation that has affected the uranium in- 
dustry during the past years, the second Technical Committee 
Meeting on Uranium In Situ Leaching, organized by the Interna- 
tional Atomic Energy Agency and held in Vienna from 5 to 8 
October 1992, has attracted a relatively large number of partici- 
pants. A notable development since the first meeting was that the 
majority of the contributions came from the actual operators of in 
situ leaching uranium production. At the present meeting, presenta- 
tions on operations in the USA were balanced by those of the 
eastern European and Asian countries. Contributions from Bul- 
garia, China, Czechoslovakia, Germany (from the operation in the 
former German Democratic Republic), the Russian Federation and 
Uzbekistan represent new information not commonly available. In 
situ leach mining is defined in one of the paper presented as a 
"mining method where the ore mineral is preferentially leached 
from the host rock in place, or in situ, by the use of leach solu- 
tions, and the mineral value is recovered. Refs, figs and tabs. 
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3048 (IAEA-TECDOC-720, pp. 43-54) Principles and re- 
sults of twenty years of block-leaching of uranium ores by 
Wismut GmbH, Germany. Haehne, R. (Wismut GmbH, Chemnitz 
(Germany)); Altmann, G. International Atomic Energy Agency, Vi- 
enna (Austria). Sep 1993. (CONF-9210417-: Technical committee 
meeting on uranium in situ leaching, Vienna (Austria), 5-8 Oct 
1992). In Uranium in situ leaching: Proceedings of a technical 
committee meeting heid in Vienna, 5-8 October 1992. 245p. Order 
Number DE94607294. Source: OSTi; NTIS (US Sales Only); INIS. 
Geological conditions in East Germany did not allow standard 
solution mining by wellfields. Consequently, SDAG Wismut devel- 
oped efficient technologies to be used in addition to conventional 
mining in order to push up recovery. A portion of the low-grade ore 
was leached above ground. Leaching accounted for 4% of total 
uranium production. From the beginning of solution mining in 1968 
it rose to 8%. At its peak in 1984 it represented 16% of production, 
costs were 60 - 70% of conventional mining. (author). 14 figs. 


3049 (IAEA-TECDOC~-720, pp. 55-63) In situ leaching of 
uranium in North Bohemia. Benes, V. (DIAMO-TUU, Straz 
(Czech Republic)). International Atomic Energy Agency, Vienna 
(Austria). Sep 1993. (CONF-9210417—: Technical committee meet- 
ing on uranium in situ leaching, Vienna (Austria), 5-8 Oct 1992). In 
Uranium in situ leaching: Proceedings of a technical committee 
meeting held in Vienna, 5-8 October 1992. 245p. Order Number 
DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the history of the in situ leaching (ISL) tech- 
nology for the exploitation of uranium ores in Czechoslovakia, in 
Northern Bohemia. The ISL exploitation started in 1969 and today 
covers an area of ca. 600 ha. Geological and hydrogeological con- 
ditions are described below. The development of the technology 
and the present sate of ISL is also described and the aspects of 
the following topics are discussed: the well completion and types 
of patter, the consumption of chemicals, the composition of leach 
solutions, the solution processing and the effectiveness of the 
leaching process. The technological research is the first step to 
wellfield and technology planning. The results of laboratory and 
fied research are applied in the fluid flow and geochemical model- 
ing. The results of the exploitation of uranium deposit and further 


prospects of the uranium mining are presented. (author). 1 fig., 3 
tabs. 


3050 (IAEA-TECDOC~720, pp. 65-73) In-situ leaching of 
uranium in Bulgaria: Geological, technological and ecological 
considerations. Kuzmanov, L. (Redmet Ltd., Sofia (Bulgaria)); 
Simov, S.D.; Valkov, T.; Vasilev, D. International Atomic Energy 
Agency, Vienna (Austria). Sep 1993. (CONF-9210417-: Technical 
committee meeting on uranium in situ leaching, Vienna (Austria), 5- 
8 Oct 1992). In Uranium in situ leaching: Proceedings of a technical 
committee meeting held in Vienna, 5-8 October 1992. 245p. Order 
Number DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 

In-situ leaching share reached 70% of the total uranium produc- 
tion in Bulgaria during 1990. The development well diameter is 150 
mm, and that of the casing applied plastic pipes of 63 mm at pres- 
sure 10 kg/cm*. The filters are of slit type with width 0.6-1.2 mm 
depending on rock grain size. Well logging gives data for location 
and thickness of ore bodies, filtration capability of the host rocks 
and other data of interest. In-situ leaching is mainly done by sulfu- 
ric acid technology and only where the host rock carbonate content 
is high is applied base leaching solutions. The pregnant solutions 
are transported by airlift technic. The well distance (space) is 12.5 
- 30 m and the form of the well sets depends on: ore, body shape, 
depth and filtration capability of host rocks. The well productivity is 
30-150 m® per day pregnant solutions at one leaching field. The 
resin applied is made in Hungary (Varion) or Russian made (AMP). 
The productivity of sorption column is 160m® per hour at resin vol- 
ume 30 m°. Several improvements have been done to increase the 
leaching productivity. There is very small influence of uranium in- 
situ leaching on soils in the solution mines and close to them. The 
uranium content in the mine soils is 6 to 8 ppm and that in the 
roots, stems, grains and fruits of the plants which grow on mine 
ground is 2-30 ppb. (author). 3 refs, 5 figs, 1 tab. 


3051 (IAEA-TECDOC-—720, pp. 75-80) Underground leach- 


ing of uranium in the Commonwealth of Independent States. 
Skorovarov, J.|. (All-Russian Inst. of Chemical Technology, Moscow 
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(Russian Federation)); Fazlullin, M.|. International Atomic Energy 
Agency, Vienna (Austria). Sep 1993. (CONF-9210417—: Technical 
committee meeting on uranium in situ leaching, Vienna (Austria), 5- 
8 Oct 1992). In Uranium in situ leaching: Proceedings of a technical 
committee meeting held in Vienna, 5-8 October 1992. 245p. Order 
Number DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 

Underground (in-situ) leaching of uranium has been used widely 
in the Commonwealth of Independent States since the early 1960s. 
Both acid and alkali are used as lixiviant. However, the majority of 
operations used acid solvent. Experience has shown the benefit of 
this method of uranium recovery from the point of view of eco- 
nomics and its impact to the environment. The paper discusses 
advantages and disadvantages of in-situ leaching of uranium 
production as compared to conventional mining operation. Brief de- 


scriptions of the various processes are also presented. (author). 6 
tabs. 


3052 (IAEA-TECDOC-—720, pp. 81-93) The Crow Butte ISL 
project - A case history. Catchpole, G. (Unanerz USA, Inc., Den- 
ver, CO (United States)); Kirchner, G. International Atomic Energy 
Agency, Vienna (Austria). Sep 1993. (CONF-9210417-: Technicai 
committee meeting on uranium in situ leaching, Vienna (Austria), 5- 
8 Oct 1992). In Uranium in situ leaching: Proceedings of a technical 
committee meeting held in Vienna, 5-8 October 1992. 245p. Order 
Number DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 

The Crow Butte project, located in the northwest corner of Ne- 
braska, is one of less than half a dozen commercial in-situ uranium 
leach mines currently operating in the United States. The facility 
began commercial production in April 1991 some 12 years after 
the discovery of the sandstone, roll front uranium deposit. The ore 
body lies about 600 feet (183 meters) below the surface in a highly 
permeable aquifer with excellent shale/clay confinement above and 
below. The exploration and development period included ore body 
delineation, pilot testing with successful demonstration of aquifer 
restoration, feasibility study, environmental licensing, engineering 
design, and facilities construction. The commercial start-up is tak- 
ing a phased approach with current annual production of some 
one-half million pounds U3Og; increasing to a planned one million 
pounds by 1995. Operations during the first year and a half of 
commercial production, using alkaline leach chemistry, have gone 
smoothly with no major technical or regulatory problems. Capital 
costs for construction of the 3,500 gallon per minute (221 liters per 
second) capacity plant were minimized by acquiring used process- 
ing equipment from closed in-situ leach uranium mines located in 
Texas and Wyoming. The total manpower requirement of only 25 


on-site employees contributes to the low production costs. (author). 
6 refs, 4 figs. 


3053 (IAEA-TECDOC-—720, pp. 95-103) Study of the 
geotechnical conditions of uranium deposits in Uzbekistan 
during exploration work. Venatovskij, |.V. (State Committee of 
the Republic of Uzbekistan for Geology and Mineral Resources, 
Tashkent (Uzbekistan). Production Geologic Association Kras- 
nokhoilmskgeologiya). International Atomic Energy Agency, Vienna 
(Austria). Sep 1993. (CONF-9210417—: Technical committee meet- 
ing on uranium in situ leaching, Vienna (Austria), 5-8 Oct 1992). In 
Uranium in situ leaching: Proceedings of a technical committee 
meeting held in Vienna, 5-8 October 1992. 245p. Order Number 
DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 
Sheet-infiltration uranium deposits formed by oxygen pressure 
water of artesian basins and mined using underground leaching 
contain not only uranium but also selenium, molybdenum, rhenium, 
vanadium, scandium, yttrium, lanthanoids. The paper states the 
principle of study of geologic and mining conditions of uranium de- 
posits of the Republic Uzbekistan based on 40-year experience of 
exploration enterprise "Krasnokholmskgeolgia” of the State Commit- 
tee of the Republic Uzbekistan on Geology and Mineral Resources. 
The paper also states the principle of classification of natural fac- 
tors and deposits zoning by operation conditions as it applies to 
the underground leaching method. Peculiar features of polyelement 
sheet-infiltration deposits of Uzbekistan, which effect their mining by 
underground leaching are also described. (author). 7 refs, 2 figs. 


3054 


(IAEA-TECDOC-720, pp. 105-114) Complete mining 
of uranium deposits in Bulgaria by in-situ leaching mining 
systems used after conventional mining. Tabakov, B. (Uranium 





Company Redki Metali, Sofia (Bulgaria)). International Atomic En- 
ergy Agency, Vienna (Austria). Sep 1993. (CONF-9210417-: 
Technical committee meeting on uranium in situ leaching, Vienna 
(Austria), 5-8 Oct 1992). In Uranium in situ leaching: Proceedings 
of a technical committee meeting held in Vienna, 5-8 October 
1992. 245p. Order Number DE94607294. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In-situ leaching systems for complete mining of uranium deposits 
after conventional mining are used at sites in Bulgaria. In-situ 
leaching was first applied in 1981 at the Kostenets Deposits. Com- 
bined mining methods are used, i.e. the payable ore is mined by 
conventional underground mining method where low-grade ore, and 
ore left in pillars and packs, is mined by in-situ leaching. The other 
uranium deposits where these mining methods are used, belong to 
different genetic types and metalogenic zones. The following in-situ 
leaching mining systems have been applied in Bulgaria: under- 
ground in-situ leaching from blasted and shrunk ore with infiltration 
flow of the solution; underground in-situ leaching of uranium from 
blasted and shrunk ore with a pulsation static regime of solution 
flow; underground in-situ leaching from undisturbed rock mass with 
filtration flow of the solution. The experience gained from using in- 
situ leaching after conventional mining allowed to determine and 
grade the actual problems and disadvantages of applying this min- 
ing technique. The results have shown that the economic efficiency 
of this technology is high as a result of the increase in the raw ma- 
terial sources and life time of the deposit; the cost of 1 kg of 
uranium mined by this method is lower as compared to 
conventional mining, so that the structure of cost is different, envi- 
ronmental problems arising during in-situ leaching are easier to 
solve because of their local character, as compared to the borehole 
systems of underground in-situ leaching. (author). 5 figs, 2 tabs. 
3055 


(IAEA-TECDOC—720, pp. 115-128) Experience with 


the coexistence of classical deep mining and in-situ leaching 
of uranium in Northern Bohemia. Fiedler, J. (DIAMO-TUU, Straz 
(Czech Republic)); Slezak, J. International Atomic Energy Agency, 


Vienna (Austria). Sep 1993. (CONF-9210417—: Technical commit- 
tee meeting on uranium in situ leaching, Vienna (Austria), 5-8 Oct 
1992). In Uranium in situ leaching: Proceedings of a technical 
committee meeting held in Vienna, 5-8 October 1992. 245p. Order 
Number DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 

The existing DIAMO extraction business in Northern Bohemia is 
concentrated in the easter part of the district of Ceska Lipa. Extrac- 
tion using two different methods, i.e. classical deep mining and in 
situ chemical leaching (ISL), has been developed since the late 
1960's in the broader neighbourhood of Hamr na Jezere and Straz 
pod Ralskem. The purpose of both methods is the extraction of 
uranium concentrate from mineralisations in sedimentary rocks of 
Cretaceous age. In the case of deep mining, sediments with a 
commercial mineralisation are lifted to the surface and transported 
to a chemical recovery plant, where uranium is leached out. The 
gangue (over 99% of the original volume) is deposited in sludge 
ponds. In the case of chemical extraction, uranium is leached by a 
2-5% solution of sulphuric acid directly into the bed in a closed 
process cycle by means of a network of technological wells. It 
should be admitted that an erroneous concept was adopted in the 
development of uranium extraction in Northern Bohemia. This was 
the quantitative growth of both extraction processes in a small 
area, resulting in negative mutual impacts. No adequate processes 
or measures were adopted to minimize the environmental effects of 
DIAMO's activities (mine water treatment plants of an adequate 
size and quality, desalination plants for process solutions, etc.). 
Continued extraction by DIAMO in Northern Bohemia depends on 
solving the problems of environmental protection. This conditions 
mainly applies to ISL, whose further development has been discon- 
tinued pending comprehensive assessment of the environmental 
risks of the process. (author). 8 figs. 


3056 (IAEA-TECDOC—720, pp. 129-132) In-situ leaching of 
uranium in China. Wang Jian (Bureau of Uranium Mining and 
Metallurgy, Beijing (China)); Dai Yuan Ning. International Atomic 
Energy Agency, Vienna (Austria). Sep 1993. (CONF-9210417-: 
Technical committee meeting on uranium in situ leaching, Vienna 
(Austria), 5-8 Oct 1992). In Uranium in situ leaching: Proceedings 
of a technical committee meeting held in Vienna, 5-8 October 
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1992. 245p. Order Number DE94607294. Source: OSTI; NTIS 
(US Sales Only); INIS. 

in China, 61% of known uranium deposits are small ones with 
uranium content in each deposit of less than 3000 tons and 83% of 
uranium deposits are in grade below 0.2%. Exploitation of these 
deposits naturally brings about an unbearable high production cost 
by conventional mining and milling method. In order to reduce the 
production cost and to utilize the low grade reserves, the Bureau of 
Uranium Mining and Metallurgy of China National Nuclear Corpora- 
tion has decided to research and develop uranium deposits by 
chap in-situ leaching technique since the early 1980s and made it a 
strategic measure in developing uranium industry. in general, there 
are four main types of uranium deposits in China, namely granite, 
volcanic rock, sandstone and carbonaceous-siliceous-pelitic. Exper- 
iments on extracting uranium from different types of deposits have 
been carried out. Some deposits have been transferred into pro- 
ductive mines with in-situ leaching process, and favorable results 
have been obtained in some of them. This paper presents a brief 
introduction of a few practical cases in some uranium mines includ- 
ing in-situ leaching sandstone, underground stope leaching in 
deposits hosted in granite and volcanic rock. (author). 


3057 (IAEA-TECDOC-720, pp. 133-160) Pilot testing of 
uranium in-situ leaching at the Smith Ranch Project. Stover, 
D.E. (Rio Algom Mining Corp., Oklahoma City, OK (United 
States)); Lewis, D.A. International Atomic Energy Agency, Vienna 
(Austria). Sep 1993. (CONF-9210417-: Technical committee meet- 
ing on uranium in situ leaching, Vienna (Austria), 5-8 Oct 1992). In 
Uranium in situ leaching: Proceedings of a technical committee 
meeting held in Vienna, 5-8 October 1992. 245p. Order Number 
DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 

During the last twenty years, In-Situ Leaching (ISL) of uranium 
emerged as an economically attractive and environmentally pre- 
ferred means for extracting uranium ores in the United States. 
Successful application of the technology requires extensive knowl- 
edge of the stratigraphic, geochemical, and geological nature of 
the particular uranium deposit. An integral and key component of 
such studies is often the design and operation of a modest sized 
field test of the ISL process. Historically such tests were a prereq- 
uisite for issuance of commercial licenses and permits by state and 
federal regulatory agencies. During the 1980s, two successful pilot 
scale wellfields were operated at Rio Algom’s Smith Ranch Project 
near Casper, Wyoming. More than 131 tonnes uranium as U3O, 
were produced during these tests without violation of stringently 
enforced environmental rules. The first of these wellfields was suc- 
cessfully reclaimed and the associated ground water restored to 
approved conditions. The second is presently being maintained on 
standby awaiting commercial production from adjacent areas. Post- 
operational coring of the ore zones in both wellfields confirmed the 
effectiveness of ISL. The project is now licensed for commercial 
ISL operations and pre-construction activities for a 907 tonnes 
U3O¢/year operation are nearing completion. The design, opera- 
tion, and restoration/reclamation of these pilot tests is described as 
a case study. (author). 24 figs, 3 tabs. 


3058 (IAEA-TECDOC-~720, pp. 161-180) Comparative 
study of leaching behaviour of various leachants in ISL test 
on Qubul Khel uranium ore body. Khan, H.N. (Pakistan Atomic 
Energy Commission, Islamabad (Pakistan). In-Situ Leach Mining 
and Processing Project); Abidi, A.A. International Atomic Energy 
Agency, Vienna (Austria). Sep 1993. (CONF-9210417-: Technical 
committee meeting on uranium in situ leaching, Vienna (Austria), 5- 
8 Oct 1992). In Uranium in situ leaching: Proceedings of a technical 
committee meeting held in Vienna, 5-8 October 1992. 245p. Order 
Number DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents detailed information on laboratory conven- 
tional leaching and column pack leach tests using various 
leachants. A comparative study of uranium leaching behaviour was 
also made by using various alkaline lixiviants employing conven- 
tional five spot pattern. The main objective of this study was to 
investigate the suitable leachant and its concentration through field 
test which does not foul the surface lines, submersible pumps and 
strata. Laboratory leaching tests confirmed that U3Og could be 
leached efficiently with a recovery of about 95%, 83% and 84% re- 
spectively by using (NH4)2 CO3, NazCO3 + HCO3 and H2SO, as 
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lixiviants. In alkaline system ammonium carbonate, sodium 
carbonate-bicarbonate mixture and sodium bicarbonate solutions 
were found to be the most effective lixiviants. The column pack 
leaching tests revealed that 95%, 90% and 73% UsOg, recovery 
could be achieved with 25 g/l (NH4)2 CO3, 10.0 g/l NagCO 3 + 5 g/l 
NaHCO, and 10 g/l NaHCO, solutions respectively in 96, 120 and 
216 hrs. leaching time. 8 refs, 17 figs, 13 tabs. 


3059 (IAEA-TECDOC-~720, pp. 223-241) Potentialities of 
in-situ leaching of uranium and copper ore material in west 
central Sinal, Egypt. Mahdy, M.A. (Nuclear Materials Authority, 
Cairo (Egypt)); El Hazek, N.T.; Amer, T.E. International Atomic En- 
ergy Agency, Vienna (Austria). Sep 19938. (CONF-9210417-: 
Technical committee meeting on uranium in situ leaching, Vienna 
(Austria), 5-8 Oct 1992). In Uranium in situ leaching: Proceedings 
of a technical committee meeting held in Vienna, 5-8 October 
1992. 245p. Order Number DE94607294. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A low grade uranium-copper ore material is recently recorded in 
the Paleozoic sedimentary sequence in west central Sinai, Egypt. 
The host rocks composed mainly of siltstone, clay, sand and 
gravel. A number of secondary uranium and copper minerals have 
been reported including mainly uranophane, carnotite, meta- 
tyuyamunite and meta-autunite beside atacamite, para-atacamite 
and langite. Series of lab percolation leaching experiments in both 
vertical and horizontal columns have been performed using acid 
and alkaline leaching reagents. Due to the fact that the ore mate- 
rial is situated above the water table, the in-situ leaching technique 
is doubtful. However, other natural leaching methods especially 
heap and in place leaching could be proposed. (author). 23 refs, 
12 figs, 4 tabs. 


0504 Feed Processing 
Refer also to citation(s) 3079, 3867 


3060 (CEA-CONF—11535) Modeling of a rotative kiin for 
the conversion of uranium hexafluoride into uranium dioxide. 
Lacombe, S. (CEA Centre d'Etudes de Cadarache, 13 - Saint- 
Paul-lez-Durance (France). Dept. Stockage Dechets); Perrais, C.; 
Michaille, P.; Lisbonne, P.; Hobbes, P.; Bernardin, M. CEA Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. Stockage Dechets. 1993. 6p. (In French). (CONF-9309287-: 
4. French Congress on Process Engineering, Grenoble (France), 
21-23 Sep 1993). Order Number DE94608613. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the framework of the study of the conversion process of UF, 
into UOz, the FLUOX code (FLUoride/OXide conversion) was de- 
veloped for modeling the industrial reactor. A first model on the 
pyrohydrolysis of UO.F2 into UO, was partially validated. The re- 
actor for hydrolysis of UF¢ into UOz is also taken into account for a 
global model of the process. 


3061 (JAERI-M-92-207, pp. 158-159) Advanced process 
for conversion of UF, to high performance UO, powder. 
Onoue, Takeshi (Mitsubishi Materials Corp., Tokyo (Japan)); Yato, 
Tadao; Nakabayashi, Shigetoshi. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Dec 1992. (CONF-9202184-: 4. international 
symposium on advanced nuclear energy research, Mito (Japan), 
5-7 Feb 1992; JAERI-CONF-1). In Proceedings of the fourth inter- 
national symposium on advanced nuclear energy research: Roles 
and direction of material science in nuclear technology. 676p. Or- 
der Number DE93508339. Source: OSTI; NTIS; INIS. 

Advanced conversion process of uranium hexafluoride to ura- 
nium dioxide has been developed. High performance UO, powder 
is manufactured by this conversion process. By using this powder, 
large grain size pellets which is a candidate for high burnup fuel 
can be produced easily and low-temperature sintering is possible 
under reducing condition. Compact plant and wastes reduction are 
achieved by this manufacturing process. (author). 


3062 (JAERI-M-92-207, pp. 163-166) Reaction of cerium 
dioxide with alkali metal alkoxides. Sato, Nobuaki (Tohoku Univ., 
Sendai (Japan). Inst. for Advanced Materials Processing); Fujino, 
Takeo. Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 
1992. (CONF-9202184—: 4. international symposium on advanced 


32 ERA Vol. 19, No. 2 


nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

The gas-solid reaction process using volatile alkali metal alkox- 
ides has many advantages in producing the uranates (plutonates) 
which are expected to improve the dissolution behavior of the fuel 
into nitric acid. In this work, the reactions of CeO., which was used 
as a non-radioactive stand-in of PuO2, with MOBut (M = Li, K) un- 
der several conditions were examined. In the case of the 
MyCe;_yO2_, synthesized by an aqueous method, the lattice pa- 
rameter was slightly increased with increasing M concentration, y, 
up to 0.20. When the LiOBu' vapor reacted with CeOo, a new fluo- 
rite phase having a = 5.4935 A, y = 0.044, x = 0.30 was formed 
over 973 K. A similar compound (a = 5.4797 A, y = 0.035, x = 
0.22) was observed by the reaction of CeO2 with KOBut. (author). 


3063 (Y/DV-1281) Continuous reduction of uranium 
tetrafluoride. DeMint, A.L.; Maxey, A.W. Oak Ridge Y-12 Plant, 
TN (United States). 21 Oct 1993. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94003329. Source: OSTI; NTIS; GPO Dep. 

Operation of a pilot-scale system for continuous metallothermic 
reduction of uranium tetrafluoride (UF, or green salt) has been 
initiated. This activity is in support of the development of a cost- ef- 
fective process to produce uranium-iron (U-Fe) alloy feed for the 
Uranium-Atomic Vapor Laser Isotope Separation (U-AVLIS) pro- 
gram. To date, five runs have been made to reduce green salt 
(UF4) with magnesium. During this quarter, three runs were made 
to perfect the feeding system, examine feed rates, and determine 
the need for a crust breaker/stirrer. No material was drawn off in 
any of the runs; both product metal and by-product salt were al- 
lowed to accumulate in the reactor. 


0505 Uranium Enrichment 
Refer also to citation(s) 3249, 3293, 3294, 3295, 3296, 3299, 3301 


3064 (UCRL-JC—112987) The use of laser diodes for con- 
trol of uranium vaporization rates. Hagans, K.; Galkowski, J. 
Lawrence Livermore National Lab., CA (United States). Sep 1993. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9309199-7: Society of Photo- 
Optical Instrumentation Engineer’s (SPIE) international symposium 
on optical tools for manufacturing and advanced automation, 
Boston, MA (United States), 7-10 Sep 1993). Order Number 
DE94001065. Source: OSTI; NTIS; INIS; GPO Dep. 

Within the Atomic Vapor Laser Isotope Separation (AVLIS) pro- 
gram we have successfully used the laser absorption spectroscopy 
technique (LAS) to diagnose process physics performance and 
control vaporization rate. In the LAS technique, a narrow line-width 
laser is tuned to an absorption line of the species to be measured. 
The laser light that is propagated through the sample is and, from 
this data, the density of the species can be calculated. These laser 
systems have exclusively consisted of expensive, cumbersome, 
and difficult to maintain argon-ion-pumped ring dye lasers. While 
the wavelength flexibility of dye lasers is very useful in a laboratory 
environment, these laser systems are not well suited for the indus- 
trial process control system under development for an AVLIS plant. 
Diode-lasers offer lower system costs, reduced man power require- 
ments, reduced space requirements, higher system availability, and 
improved operator safety. We report the. successful deployment 
and test of a prototype laser diode based uranium vapor rate con- 
trol system. Diode-laser generated LAS data was used to control 
the uranium vaporization rate in a hands-off mode for greater than 
50 hours. With one minor adjustment the system successfully con- 
trolled the vaporization rate for greater than 147 hours. We report 
excellent agreement with ring dye laser diagnostics and uranium 
weigh-back measurements. 
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Refer also to citation(s) 3562, 3563, 3637, 3674, 3726, 3731, 
3733, 3776, 3777, 3778, 3779, 3780, 3781, 4514, 4516, 4517, 
4697, 4715 


3065 (ARH—-1903-DEL) 200 Areas operation monthly re- 
port, March 1971. Corlew, R.P. Atlantic Richfield Hanford Co., 
Richland, WA (United States). 22 Apr 1971. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94003507. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This monthly report details activities of the 200 Areas operations 
during the month of March 1971. 


3066 (HW-26457) Authorization for change in operating 
standards, 221 and 224 Building, pertaining to process 
changes during the period March 1, 1951—December 1, 1952. 
Bailor, W.C. Hanford Works, Richland, WA (United States). 2 Dec 
1952. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO06-76RL01830. Order Number DE94003757. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Since the issuance of HW-17398, Separations Section Operating 
Standards - Part | relating to the Bismuth Phosphate Process on 
March 1, 1951, several changes in the process have been found 
desirable and have been reduced to practice. This document 
presents these changes. 


3067 (HW-27968-Del.) Process modifications 202-S bulld- 
ing. Rohrmann, C.A.; Ludioy, J.O. Hanford Works, Richland, WA 
(United States). 5 May 1953. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94003763. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

A scheme was proposed whereby the third and second uranium 
cycle salt wastes in the Redox plant are combined, stripped, evap- 
orated, and then returned as scrub to the first (and possibly 
second) cycles as scrub, operating as a dual scrub column. It is 
the purpose of this report to study this proposed method of back- 
cycling, and to investigate other methods of reducing chemical and 
waste storage costs. 


3068 (HW-31182) Bismuth Phosphate process under 215 
MWD program. Browne, W.G.; Beaulieu, O.F. Hanford Works, 
Richland, WA (United States). 18 Mar 1954. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94003758. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

In the Bismuth Phosphate process, 100 tons of 215 MWD ura- 
nium can be processed each month using the present equipment. 
The activation of equipment in spare cells, contemplated process 
improvements, and transfer piping changes could increase the ca- 
pacity of the process by about 20%. As the program is inaugurated, 
dissolver and extraction sections will control productive capacity of 
the process and first efforts will be directed toward increasing the 
efficiency and flexibility of operations in these sections so that the 
full capacity of subsequent sections in the process can be realized. 
Primarily the Bismuth Phosphate process capacity limitations are 
based on the amount of plutonium which can be allowed in each 
batch or run; however, the physical capacities of the equipment to 
dissolve uranium and handle the resulting dissolver solutions be- 
come more limiting in the extraction step as the MWD of the 
uranium is lowered. When processing 215 MWD uranium, the max- 
imum efficiencies in dissolving and extracting plutonium from the 
uranium metal solution will not allow the subsequent plutonium pro- 
cessing sections to realize their full productive capacity. To bring all 
portions of the process into better capacity balance, an investiga- 
tion has been made of the capacity problems in the Bismuth 
Phosphate process and results are presented below in detail. 


3069 (HW-31989) 215 MWD/Ton batch size limits and 
control in the Bismuth Phosphate Plant. Browne, W.G. Hanford 
Works, Richland, WA (United States). 24 May 1954. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94003759. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
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Short communication. URANIUM/processing; HANFORD 
RESERVATION/separation equipment; HANFORD RESERVATION/ 
separation processes; URANIUM; PROCESSING; CAPACITY; BIS- 
MUTH PHOSPHATES; TANKS; SAFETY 


3070 (HW-32875) Essential material flow sheet of precipi- 
tation separations process. Browne, W.G.; Murray, H.W. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 19 Aug 1954. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94003760. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report describes the direct essential material requirements 
for processing a standard run through the precipitation separations 
process in effect on August 1, 1954. Flow sheet conditions are 
based on a starting maximum batch size of 300 grams of product 
at a uranium irradiation level of 215 MWD/ton. The essential mate- 
rial requirements are those used to process with 2.5 grams of 
Bismuth per liter in Extraction, First Decontamination Cycle vol- 
umes at 56% of the September 1, 1946 standard, and Second 
Decontamination Cycle through the Lanthanum Fluoride Product 
Precipitation volumes at 49% of this standard. 


3071 (HW-33282-RD) Preliminary BPX flowsheet. Piatt, 
A.M. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 6 Oct 1954. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94003761. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Current H.A.P.O. planning has scheduled significant increases in 
low-NGS irradiated fuel production for the near future. This action, 
coupled with the imminent activation of the K-Reactor areas, will 
result in a uranium production rate which exceeds the anticipated 
capacities of the Purex, Redox and T Plant separations facilities. 
Additional separations capacity is scheduled to be provided by 
reactivating B Plant. However, a number of other separations pro- 
cessing schemes — which will provide additional capacity — are 
being evaluated for their economic and operating attractiveness as 
compared to combined BiPO4-TBP plant operation. The BPX pro- 
cess described in this memorandum is one such process. It is a 
modification of the TBX Scheme Ill of HW-32691. BPX was first 
proposed by the Manufacturing Department in HW-32908. The per- 
tinent flowsheet details of the BPX process are provided and a 
discussion elaborates on the novel features of the flowsheet and 
also lists process items of general technical interest. 


3072 (HW-39871-RD) Feasibility report installation of the 
231 Building Isolation Process in 224-T. Poucher, F.W.; Ingalls, 
W.P. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 14 Nov 1955. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94003762. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The Isolation Process, contained in the 231 Building, has an op- 
erational cost of approximately $35,000 per month. The location of 
this process in the 224-T Building would result in lower manpower 
requirements and effect an estimated savings of $5,000 per month. 
This report details study made to determine the feasibility and ap- 
proximate cost for installing this process in 224-T. 


3073 (HW-55767-Del.) Hanford Atomic Products Opera- 
tion Five-Year Program. Priode, C.A.; Benoliel, R.W.; Gilbert, 
W.D.; McGrath, R.E.; Tomlinson, R.E.; Zuhr, H.F. (comps.). Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 19 May 1958. 170p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94003753. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The General Electric Company has prepared in past years nu- 
merous documents for the Atomic Energy Commission outlining in 
some detail its current and proposed programs at Hanford. Last 
year, at the request of the commission, program types of informa- 
tion were consolidated into one document, the HAPO Five Year 
Program. That document was well received and useful to an extent 
that the General Electric Company was requested by the Commis- 
sion to prepare another covering the fiscal years 1959 through 
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1963. In outlining the five year program for the Hanford Atomic 
Products Operation, the General Electric Company has made as- 
sumptions regarding the US Atomic Energy Commission's current 
and future programs and Hanford’s relationship to these programs. 
Two major objectives of the Commission were considered basic for 
future planning: first, to provide adequate atomic weapons for 
national defense; and second, to encourage and assist in the de- 
velopment of atomic energy for peaceful uses. The Hanford 
contributions to these objectives are conceived to include the ac- 
quisition and potential application of new technology in support of: 
(1) Increased production of plutonium, as nitrate solution, buttons, 
and as current and future shapes. (2) A program that will provide 
the technological capability to implement broad changes in the 
Commission's programs such as conversion of Hanford reactors to 
tritium production, the separation and packaging of mixed and spe- 
cific fission products, the recovery of transuranic elements, the 
processing of power reactor fuels, and the provision of weapons 
assembly capability. (3) Optimum costs, operating and capital. (4) 
New production reactor designs and concepts. (5) Use of pluto- 
nium as power reactor fuel. (6) Operation of nuclear reactors and 
associated plants with assured radiological protection of both work- 
ers and people and other forms of life in the environs. 


3074 (INIS-RU-356, pp. 42-43) Some features of fabrica- 
tion of nitride fuel based on nitrogen 15 isotope. Odejchuk, 
N.P.; Gurin, V.A.; Konotop, Yu.F. Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405-—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). in 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUM NITRIDES/fabrication; URA- 
NIUM NITRIDES/solid fuels; CARBON; FAST REACTORS; 
GASES; HYDROGEN; NITROGEN 15; NUCLEAR REACTIONS; 
PHYSICAL RADIATION EFFECTS; REDUCTION; TEMPERATURE 
RANGE 1000-4000 K; URANIUM DIOXIDE; FABRICATION 


3075 (INIS-RU-356, pp. 43) Dispersion-matrix fuel UO. + 
Zr. Zelenskij, V.F.; Krasnorutskij, V.S.; Azarenko, A.V.; Maneshin, 
S.V.;  Zapletip, Yu.A. Nauchno-Issledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. DISPERSION NUCLEAR FUELS; URA- 
NIUM DIOXIDE/dispersion nuclear fuels; ZIRCONIUM/dispersion 
nuclear fuels; CORROSION RESISTANCE; FABRICATION; MA- 
TERIALS TESTING; MECHANICAL PROPERTIES; PHASE 
STUDIES; TEMPERATURE DEPENDENCE; ZIRCONIUM 


3076 (LA-UR-93-2282) Fabrication of neptunium oxide 
targets for irradiation in FFTF. Blair, H.T.; Chidester, K.M. Los 
Alamos National Lab., NM (United States). [1993]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940101-1: 11. symposium on space nuclear 
power systems, Albuquerque, NM (United States), 9-13 Jan 1994). 
Order Number DE93016481. Source: OSTI; NTIS; GPO Dep. 

The feasibility of.fabdcating neptunium oxide into various target 
configurations for irradiation in FFTF to produce plutonium-238 was 
demonstrated by the Nuclear Fuels Technology group at Los 
Alamos. The configurations included cold-pressed and sintered pel- 
lets and wafers and powder encapsulated in 0.0025-cm thick 
molybdenum foil envelopes. NpO2 Pellets with a density of 
86.5%TD and wafers that were approximately 2-cm diameter by 
0.0229-cm thick were produced. Uranium dioxide wafers were fabri- 
cated without cracking and warping by assuring uniform distribution 
of powder in the die before pressing and by setting the pressed 
wafers on ceramic microspheres for sintering. Forming the powder 
into microspheres before pressing enabled uniform die filling. Radi- 
ation exposure measurements made during the NPO, processing 
showed a maximum of 500 g/mo could be handled in the shielded 
gloveboxes at Los Alamos and still comply with the exposure limits 
set by DOE Radiological Control Manual, DOE-EH-0256T. 
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3077 (LA-UR-93-3628) A survey of metallurgical research 
on several actinides. Olivas, J.D.; Schonfeld, F.W. Los Alamos 
National Lab., NM (United States). [1993]. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930905-20: Actinides '93, Santa Fe, NM (United 
States), 19-24 Sep 1993). Order Number DE94002643. Source: 
OSTI; NTIS; GPO Dep. 

A Los Alamos perspective on metallurgical research on neptu- 
nium, plutonium, americium, curium, and californium is presented. 
Alloying behaviors of these metals are discussed. Metal fabrication 
technologies, principally for plutonium, are emphasized. 


3078 (Y/DZ-994/R2) The study of the oxidation of ura- 
nium by external and diffuse reflectance FTIR spectroscopy 
using remote-sensing and evacuable cell techniques. Powell, 
G.L. (Oak Ridge National Lab., TN (United States)); Dobbins, A.G.; 
Cristy, S.S.; Clift, T.L.; Meyer, H.M. Ill; Lucania, J.; Milosevic, M. 
Oak Ridge Y-12 Plant, TN (United States). 17 Aug 1993. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (CONF-930826-2: 9. international conference 
on Fourier transform spectroscopy, Calgary (Canada), 23-27 Aug 
1993). Order Number DE94001944. Source: OSTI; NTIS; GPO 
Dep. 

External and diffuse reflectance Fourier transform infrared (FTIR) 
spectroscopy using remote-sensing and evacuable-cell techniques 
have been used to measure the corrosion rate of uranium in ambi- 
ent air at low relative humidities with a resolution of 0.35 nm. 
Rates were determined for uranium corrosion in stagnant H2O and 
Oz, respectively. Rate of removal of H2O absorbed in UO2 on ura- 
nium was also measured. 


3079 (Y/DZ—1019) Photochemical reduction of uranyl ni- 
trate. Duerksen, W.K. Oak Ridge Y-12 Plant, TN (United States). 
20 Oct 1993. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE94002753. Source: OSTI; NTIS; GPO Dep. 

The photochemical reduction of uranyl nitrate solutions to 
tetravalent uranium was investigated as a means of producing ura- 
nium dioxide feed for the saltless direct oxide reduction (SDOR) 
process. At high uranium concentrations, reoxidation of U** occurs 
rapidly. The kinetics of the nitric oxidation of tetravalent uranium 
depend on the concentrations of hydrogen ion, nitrate ion, nitrous 
acid, and tetravalent uranium in the same manner as was reported 
elsewhere for the nitrate oxidation of PU**. Reaction rate data 
were successfully correlated with a mechanism in which nitrogen 
dioxide is the reactive intermediate. Addition of a nitrous acid scav- 
enger suppresses the reoxidation reaction. An immersion reactor 
employing a mercury vapor lamp gave reduction times fast enough 
for routine production usage. Precipitation techniques for conver- 
sion of aqueous U(NO3)4 to hydrous UO, were evaluated. 
Prolonged dewatering times tended to make the process time con- 
suming. Use of 3- to 4-M aqueous NaOH gave the best dewatering 
times observed. Reoxidation of the UO, by water of hydration was 
encountered, which required the drying process to be carried out 
under a reducing atmosphere. 
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Refer also to citation(s) 3073, 3109, 3777, 3778, 3780, 3781, 
4714, 4787 


3080 (CEA-DES-123) Evaluation of nuclear fuel cycle in- 
stallations safety. Mercier, J.P. CEA Centre d'Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. d’Evaluation de Surete. 
Jun 1993. 9p. (In French). (CONF-9303194—: Meeting on Protec- 
tion, Handling, Detection and Safety, Strasbourg (France), 30 Mar - 
1 apr 1993). Order Number DE94608617. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this report we analyze the main incidents occurred at the La 
Hague reprocessing plant and give the solutions used to amelio- 
rate the safety. 


3081 (CNIC—00694) Extraction and separation of Am and 
rare earth elements in HNO, solution with P507-sulphonating 
kerosene. Li Zhenhu (Qinghua Univ., Beijing, BJ (China). Inst. of 
Nuclear Energy Technology); Jiao Rongzhou; Zhu Yongjun. China 





Nuclear Information Centre, Beijing, BJ (China). Nov 1992. 10p. (in 
Chinese). (TSHUNE-0056.). Order Number DE94608618. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A study has been made of the extraction equilibrium of Am(Ill) 
and rare earth elements(ill) in HNOg3 solutions with P507- 
sulphonating kerosene. It has been found that this equilibrium 
depends on saponification ratio of P507, feed acidity, metal con- 
centration as well as phase ratio. The extraction ability in order is 
La<Ce<Am<Pr<Nd<Sm. The model of distribution ratio has been 
founded. The agreement for the calculated values and the experi- 
mental values of the distribution ratio is fairly good. These values 
can be used to design the extraction and separation process of Am 
and rare earth elements. 


3082 (HW-80563) Precipitation of cerium sulfate. Bucking- 
ham, J.S. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 27 Jan 1964. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94003821. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Cerium sulfate purified by D2EHPA in Semiworks can be precipi- 
tated by adjusting pH to between 1 and 2 in tank 6 with 50% 
caustic. The solution can then be transferred through tank 1 to 
tank 67, where sodium bisulfate is added to make the solution 
0.5M sulfate. A stoichiometric amount (mole for mole) of 50% 
caustic is added to just neutralize the sodium bisulfate. The precip- 
itate is digested one hour at 60 C, then filtered. 


3083 (JAERI-M—92-207, pp. 160-162) Continuous mi- 
crowave denitration of uranium and plutonium nitrate solution. 
Kihara, Yoshiyuki (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)); Kato, Yoshiyuki; Takahashi, Yoshiharu; 
Ohuchi, Jin. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Dec 1992. (CONF-9202184—: 4. international symposium on ad- 
vanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF-1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

Biaxial screw type denitrator has been developed for improve- 
ment of microwave heating direct denitration technology for 
co-conversion of plutonium and uranium nitrate solution to mixed 
oxide powder. It was designed to satisfy the nuclear criticality 
safety requirements. The performance has been verified by contin- 
uous denitration tests of uranium nitrate solution. Characteristics of 
the uranium dioxide powder obtained by continuous denitration 
tests such as specific surface area and mean particle diameter are 
approximately the same as those of batch-wise microwave denitra- 
tion. (author). 


3084 Electrowinning process with electrode compartment 
to avoid contamination of electrolyte. Poa, D.S.; Pierce, R.D.; 
Mulcahey, T.P.; Johnson, G.K. To Dept. of Energy. PATENT-US— 
A7764760. 1991. American patent application 7-764,760. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94003053. Source: 
OSTI; NTIS; GPO Dep. 

An electrolytic process and apparatus for reducing calcium oxide 
in a molten electrolyte of CaClo-CaF2 with a graphite anode in 
which particles or other contamination from the anode is restricted 
by the use of a porous barrier in the form of a basket surrounding 
the anode which may be removed from the electrolyte to burn the 
graphite particles, and wherein the calcium oxide feed is intro- 
duced to the anode compartment to increase the oxygen ion 
concentration at the anode. 


3085 Salt transport extraction of transuranium elements 
from LWR fuel. Pierce, R.D.; Ackerman, J.P.; Battles, J.E.; John- 
son, T.R.; Miller, W.E. To Dept. of Energy. 1991. American patent 
application 7-770,385. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE94003046. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses a process of separating transuranium ac- 
tinide values from uranium values present in spent nuclear oxide 
fuels which contain rare earth and noble metal fission products. 
The oxide fuel is reduced with Ca metal in the presence of CaClp 
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and a Cu-Mg alloy containing not less than about 25% by weight 
Mg at a temperature in the range of from about 750°C to about 
850°C to precipitate uranium metal and some of the noble metal 
fission products leaving the Cu-Mg alloy having transuranium ac- 
tinide metals and rare earth fission product metals and some of the 
noble metal fission products dissolved therein. The CaCl, having 
Cao and fission products of alkali metals and the alkali earth metals 
and iodine dissolved therein is separated and electrolytically treated 
with a carbon electrode to reduce the CaO to Ca metal while con- 
verting the carbon electrode to CO and CO. The Ca metal and 
CaCl, is recycled to reduce additional oxide fuel. The Cu-Mg alloy 
having transuranium metals and rare earth fission product metals 
and the noble metal fission products dissolved therein is contacted 
with a transport salt including Mg C1> to transfer Mg values from 
the transport salt to the Cu-Mg alloy .hile transuranium actinide 
and rare earth fission product metals transfer from the Cu-Mg alloy 
to the transport salt. Then the transport salt is mixed with a Mg-Zn 
alloy to transfer Mg values from the alloy to the transport salt while 
the transuranium actinide and rare earth fission product values dis- 
solved in the salt are reduced and transferred to the Mg-Zn alloy. 


3086 Magnesium transport extraction of transuranium ele- 
ments from LWR fuel. Ackerman, J.P.; Battles, J.E.; Johnson, 
T.R.; Miller, W.E.; Pierce, R.D. To Dept. of Energy. 1991. American 
patent application 7-770,387. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94003045. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses a process of separating transuranium ac- 
tinide values from uranium values present in spent nuclear oxide 
fuels which contain rare earth and noble metal fission products. 
The oxide fuel is reduced with Ca metal in the presence of CaClp 
and a U-Fe alloy containing not less than about 84% by weight 
uranium at a temperature in the range of from about 800°C to 
about 850°C to produce additional uranium metal which dissolves 
in the U-Fe alloy raising the uranium concentration and having 
transuranium actinide metals and rare earth fission product metals 
and the noble metal fission products dissolved therein. The CaCl 
having CaO and fission products of alkali metals and the alkali 
earth metals and iodine dissolved therein is separated and elec- 
trolytically treated with a carbon electrode to reduce the CaO to Ca 
metal while converting the carbon electrode to CO and CO>. The 
Ca metal and CaClz is recycled to reduce additional oxide fuel. 
The U-Fe alloy having transuranium actinide metals and rare earth 
fission product metals and the noble metal fission products dis- 
solved therein is contacted with Mg metal which takes up the 
actinide and rare earth fission product metals. The U-Fe alloy re- 
tains the noble metal fission products and is stored while the Mg is 
distilled and recycled leaving the transuranium actinide and rare 
earth fission products isolated. 


3087 (WSRC-MS—93-239) Separations Equipment Devel- 
opment Facilities Decontamination and Decommissioning 
project. Bell, C.E. (Westinghouse Savannah River Co., Aiken, SC 
(United States)); Usher, J.M.; Yannitrell, D.M. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-931095-36: Department of Energy en- 
vironmental remediation conference, Augusta, GA (United States), 
24-28 Oct 1993). Order Number DE94002045. Source: OSTI; 
NTIS; GPO Dep. 

The Separations Equipment Development (SED) Facility was 
accepted into the DOE Environmental Restoration Waste Manage- 
ment (EM-40) Decontamination and Decommissioning (D&D) 
Program in 1992. Subsequently, goals were established to clean- 
up (D&D) the facility to levels of radiological and hazardous 
materials consistent with its surrounding environment in a safe, 
timely and cost effective manner in accordance with all applicable 
laws and regulations. The project is currently in the Assessment 
Phase, accomplishing preparations to conduct the decommission- 
ing operations. 
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3088 (DOE/AL/31950-T7) The WIPP transportation sys- 
tem: Dedicated to safety. Ward, T. (Westinghouse Electric Corp., 
Carlsbad, NM (United States)); McFadden, M. Westinghouse Elec- 
tric Corp., Carlsbad, NM (United States). [1993]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
86AL31950. Order Number DE94003902. Source: OSTI; NTIS; 
INIS; GPO Dep. 

When developing a _ transportation system to transport 
transuranic (TRU) waste from ten widely-dispersed generator sites, 
the Department of Energy (DOE) recognized and addressed many 
challenges. Shipments of waste to the Waste Isolation Pilot Plant 
(WIPP) were to cover a twenty-five year period and utilize routes 
covering over twelve thousand miles in twenty-three states. En- 
hancing public safety by maximizing the payload, thus reducing the 
number of shipments, was the primary objective. To preclude the 
requirement for overweight permits, the DOE started with a total 
shipment weight limit of 80,000 pounds and developed an inte- 
grated transportation system consisting of a Type “B” package to 
transport the material, a lightweight tractor and trailer, stringent 
driver requirements, and a shipment tracking system referred to as 
“TRANSCOM”. 


3089 (DOE/CH/10367-T1) [Study of institutional issues 
relating to transportation of high level waste]: Final technical 
report. Western Interstate Energy Board, Denver, CO (United 
States). 25 Jun 1993. 71p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC01-88CH10367. Order Num- 
ber DE94002767. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the “seventh” and final Quarterly Report under the scope 
of work for cooperative agreement between the Western Interstate 
Energy Board and the US Department of Energy. The report cov- 
ers the period January-March 1993. The cooperative agreement 
was to expire in June 1992, but DOE granted an extension through 
March 24, 1993. Since this is the last Quarterly Report under the 
expired cooperative agreement, most tasks are noted as being 
completed. Two final items, however, will soon be sent to DOE — fi- 
nal minutes from the March 9-11 High- Level Radioactive Waste 
Committee meeting, and the Year-End Technical Report. Some 
highlights from the quarter: The Committee decided on a preferred 
format for the revised Spent Fuel and High-Level Radioactive 
Waste Transportation Primer. The document would be 100- 200 
pages, accompanied by a series of white papers on key trans- 
portation elements. A 25-30 page handbook for educating western 
state elected officials would also be prepared. On March 24, the 
Committee sent a letter to DOE commenting on the Near-Site 
Transportation Infrastructure report findings. The Committee is con- 
cerned that infrastructure limitations may limit the rail shipping 
option in many instances, even after upgrades have been imple- 
mented. The NSTI findings may also have significant relevance to 
the decision to develop multi-purpose canisters. On April 1, the 
Committee sent DOE the white paper, Transportation Implications 
of Various NWPA Program Options, which determined that DOE 
cannot develop a national transportation system by 1998 for ship- 
ments to an MRS or other federal storage facility. 


3090 (DOE/EM-0097) Transporting radioactive materials: 
Q & A to your questions. USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Apr 1993. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94002852. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Over 2 million packages of radioactive materials are shipped 
each year in the United States. These shipments are carried by 
trucks, trains, ships, and airplanes every day just like other 
commodities. Compliance with Federal regulations ensures that ra- 
dioactive materials are transported safely. Proper packaging is the 
key to safe shipment. Package designs for radioactive materials 
must protect the public and the environment even in case of an ac- 
cident. As the level of radioactivity increases, packaging design 
requirements become more stringent. Radioactive materials have 
been shipped in this country for more than 40 years. As with other 
commodities, vehicles carrying these materials have been involved 
in accidents. However, no deaths or serious injuries have resulted 
from exposure to the radioactive contents of these shipments. Peo- 
ple are concerned about how radioactive shipments might affect 
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them and the environment. This booklet briefly answers some of 
the commonly asked questions about the transport of radioactive 
materials. More detailed information is available from the sources 
listed at the end of this booklet. 


3091 (KFK-5085) Transport of radioactive materials on 
public roads - with regard to the authorizations granted to the 
Nuclear Center. Berger, H.U. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Hauptabteilung Sicherheit. Oct 1992. 72p. (In 
German). Order Number DE94726772. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report shall be a help for scientific and technical personal of 
the nuclear research center in the choice of the modalities of the 
transport of radioactive materials on public roads in accordance to 
regulations anc authorizations. Not only the atomic law, the radia- 
tion protection ordinance and the ordinance on dangerous goods 
on roads, which are binding in any case, are regarded in this re- 
port but also as the scope and the impositions of the transport 
authorization of the nuclear research center as the internal instruc- 
tions of the nuclear research center. With regard to the transport of 
nuclear fuel material only the cases of transport exempted of au- 
thorization and transport of such kinds waste containing nuclear 
fuel material treated where the waste has a density at most of 15g/ 
cm® or where the package contains at most 15g of nuclear fuel 
material. The reader is guided by dialogue (pretty much as a book 
for’ programmed learning’) to the solution of his special problem of 
transport. In order to narrow down the size of this report, all techni- 
cal or administrative details are treated in 11 brochures, which are 
published as technical supplements of this report. These supple- 
ments are available on request. (orig.) 


3092 (STUK-YTO-TR-37) Calibration of the TVO spent 
BWR reference fuel assembly: Final report on the joint Task 
JNT61 of the Finnish and Swedish support programmes to 
IAEA Safeguards. Tarvainen, M. (Finnish Centre for Radiation and 
Nuclear Safety, Helsinki (Finland)); Baecklin, A.; Haakanson, A. 
Finnish Centre for Radiation and Nuclear Safety (STUK), Helsinki 
(Finland). Feb 1992. 49p. Order Number DE94608004. Source: 
OSTI; NTIS; INIS. 

In 1989 the Support Programmes of Finland (FSP) and Sweden 
(SSP) initiated a joint task to cross calibrate the burnup of the 
IAEA spent BWR reference fuel assembly at the TVO AFR storage 
facility (TVO KPA-STORE) in Finland. The reference assembly, 
kept separately under the IAEA seal, is used for verification mea- 
surements of spent fuel by GBUV method (SG-NDA-38). The cross 
calibration was performed by establishing a calibration curve, 
244Cm neutron rate versus burnup, using passive neutron assay 
(PNA) measurements. The declared burnup of the reference as- 
sembly was compared with the burnup value deduced from the 
calibration curve. A calibration line was also established by using 
the GBUV method with the aid of high resolution gamma ray spec- 
trometry (HRGS). Normalization between the two different facilities 
was performed using sealed neutron and gamma calibration 
sources. The results of the passive neutron assay show consis- 
tency, better than 1 %, between the declared mean burnup of the 
reference assembly and the burnup deduced from the calibration 
curve. The corresponding consistency is within +-2 % for the 
HRGS measurements. 


3093 (WINCO-11975) Calibrating a large slab vessel: A 
battle of the bulge. Thomas, |.R. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-930749-75: 34. annual meeting of the Institute 
of Nuclear Materials Management, Scottsdale, AZ (United States), 
18-21 Jul 1993). Order Number DE94000934. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Slab tanks (critically-safe-by-geometry vessels) were proposed 
for the storage of concentrated, highly-enriched uranium solution in 
the design of the Fuel Processing Restoration (FPR) Facility at the 
Idaho Chemical Processing Plant (ICPP). Currently, measurements 
of bulk mass in ICPP annular vessels have standard deviations on 
the order of 0.2%, or less. ICPP personnel felt that their inexperi- 
ence with the aforementioned expansions would prevent them from 
attaining comparable precision with slab tanks. To help assess the 
measurement accuracy of slab vessels, a full-scale mockup of 





those proposed for the FPR Facility was installed for test calibra- 
tions. These calibrations were designed to detect vessel expansion 
under differing conditions. This paper will compare the base-line, 
water calibrations with those of the higher-density aluminum nitrate, 
and any observed deflection will be described using vessel calibra- 
tion techniques. The calibration using water at an elevated 
temperature was not performed due to the difficulty of maintaining 
the elevated temperature. This calibration probably will not be con- 
ducted because the construction of the FPR Facility has been 
halted. 


3094 (WSRC-MS—93-299) Effect of water conductivity on 
corrosion of aluminum alloys in spent fuel storage. Howell, 
J.P.; Zapp, P.E. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
940222-1: Corrosion 94: National Association of Corrosion 
Engineers (NACE) international annual conference, Baltimore, MD 
(United States), 28 Feb - 4 mar 1994). Order Number 
DE94002043. Source: OSTI; NTIS; INIS; GPO Dep. 

Aluminum-clad reactor fuels at Savannah River Site stored in 
light-water filled basins for 9-12 months, are undergoing extended 
basin storage times approaching 5 y. Separations facilities have 
not processed fuels for several years. With this extended water 
storage, pitting corrosion of the aluminum fuel is a primary con- 
cern. Laboratory immersion and electrochemical tests at varying 
water conductivity levels indicate that corrosion potential is higher 
as conductivity in decreased. Pitting potentials of 1100 and 6063 
aluminum alloys were higher than 8001 alloy. Pitting was observed 
only when the protective oxide coating was broken down by higher 
impressed voltages. Analysis of basin storage conditions indicates 
that a number of factors may be operating synergistically to cause 
corrosion of aluminum-clad alloys. Among those factors playing key 
roles are high water conductivity, basin water chemistry, sludge on 
basin floor, and galvanic couples between dissimilar metals in the 
basin. A basin cleanup program is in place to improve storage con- 
ditions. Ultimate solution, however, is to remove the spent fuel from 
the basins and stabilize it using the SRS Separations facilities. 
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3095 (DOE/EIA-0478(92)) Uranium Industry Annual, 1992. 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. 28 Oct 1993. 145p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94002518. Source: OSTI; NTIS; 
INIS; GPO; GPO Dep. 

The Uranium Industry Annual provides current statistical data on 
the US uranium industry for the Congress, Federal and State 
agencies, the uranium and electric utility industries, and the public. 
The feature article, “Decommissioning of US Conventional Uranium 
Production Centers,” is included. Data on uranium raw materials 
activities including exploration activities and expenditures, re- 
sources and reserves, mine production of uranium, production of 
uranium concentrate, and industry employment are presented in 
Chapter 1. Data on uranium marketing activities including domestic 
uranium purchases, commitments by utilities, procurement arrange- 
ments, uranium imports under purchase contracts and exports, 
deliveries to enrichment suppliers, inventories, secondary market 
activities, utility market requirements, and uranium for sale by do- 
mestic suppliers are presented in Chapter 2. 
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Refer also to citation(s) 3067, 3073, 3252, 3255, 3278, 
3280, 3281, 3282, 3283, 3284, 3285, 3289, 3290, 3309, 
3318, 3321, 3323, 3325, 3326, 3327, 3332, 3348, 3666, 
3777, 3778, 3780, 3781, 3877, 3922, 3924, 3926, 4565, 
4632, 4694, 4739, 5043, 5044, 5182, 5183, 5187, 5202, 
5205, 5206, 5219, 5225, 5227, 5241, 5266, 5272, 5288, 
5297, 5301, 5302, 5303, 5304, 5305, 5306, 5307, 5309, 
5328, 5374 
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3096 (AEA-D and R—0060) Further assessment studies of 
the Advanced Cold Process Canister. Henshaw, J. (AEA Ther- 
mal Reactor Services (United Kingdom)); Hoch, A.; Sharland, S.M. 
AEA Decommissioning and Radwaste, Harwell (United Kingdom). 
Aug 1990. 83p. Order Number DE94607920. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A preliminary assessment of the performance of the Advanced 
Cold Process Canister (ACPC) was carried out recently by Marsh. 
The aim of the study presented in this report is to re-examine the 
validity of some of the assumptions made, and re-evaluate the 
canister performance as appropriate. Two areas were highlighted in 
the preliminary study as requiring more detailed quantitative evalu- 
ation. (1) Assessment of the risk of internal stress-corrosion 
cracking induced by irradiation of moist air inside the canister if, 
under fault conditions, significant water was carried into the canis- 
ter before sealing. (2) Evaluation of the corrosion behaviour 
subsequent to first breach of outer container. (author). 


3097 (AEA-D and R-0535) Characterisation of redundant 
tritium light devices. Harding, K. AEA Decommissioning and 
Radwaste, Winfrith (United Kingdom). Mar 1993. 48p. (CPDD-91- 
P708.). Order Number DE94607911. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Gaseous tritium light devices (GTLDs) are currently used widely 
as long lasting totally independent sources of illumination. Although 
tritium is of low radiological significance particularly when in 
gaseous form, because of their widespread use they could give 
rise to hazardous situations if action is not taken to provide a sen- 
sible recycling and disposal route for redundant devices. As a first 
step to developing this treatment process a number of GTLDs 
have been destructively examined to determine the amount and 
speciation of the remaining tritium. This report covers a further in- 
vestigation sponsored by HMIP which reviewed the production 
process for GTLDs to identify a typical GTLD type from which a set 
of specimens with known ages could be selected. These were then 
subjected to destructive analysis to measure the total tritium, its 
speciation and the conditions necessary to effect the release of ab- 
sorbed tritium. The data provided by the analysis programme has 
been used in a review of treatment process options for handling 
redundant GTLDs which ranged from long term storage, tritium re- 
covery and recycle to disposal. In addition the results have been 
used to assess the possible hazards which could arise from the 
accidental disposal of typical GTLD packages to an open refuse 
site. (author). 


3098 (ANL/CHM/CP-81123) Decontamination of waste so- 
lution from Davies-Gray analyses in a pilot-facility for process 
development. Horwitz, E.P.; Hines, J.J.; Young, J.E.; Diamond, H.; 
Mulac, W.; Chiarizia, R. Argonne National Lab., IL (United States). 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931043-4: 8. 
symposium on separation science and technology for energy appli- 
cations, Knoxville, TN (United States), 24-28 Oct 1993). Order 
Number DE94002915. Source: OSTI; NTIS; GPO Dep. 

A pilot plant for removal of radioactivity from solutions has been 
built and tested. In an initial trail, uranium remaining in a Davies- 
Gray-analysis waste-solution was reduced 300,000-fold to 0.2 ppB 
by passing the solution through Diphonix@ ion-exchange columns. 
The columns were regenerated (and uranium recovered) with 
HEDPA (1-hydroxyethane-1,1-diphosphonic acid). The latter was 
destroyed with H2O2, and the uranium was reduced and precipi- 
tated as a phosphate. Final purification of the dissolved precipitate 
employed a U/TEVA-Spec@ (dipentyl pentylphosphonate) extrac- 
tion chromatographic column. Studies of matrix effects upon the 
uptake of uranium of by the Diphonix@ led to initial dilution of the 
waste solution and reduction of ferric ion. U/TevaSpec@ is highly 
specific for uranium. A mixture including other actinides re- 
covered from the precipitate could be processed with 
TRUSpec@ [octyl(phenyl)-N,N-diisobutylcrabamoyimethylphosphine 
oxide, CMPO in TBP, tri-n-butyl phosphate] and with conventional 
ion exchange. 


3099 (ANL/CMT/CP-—79342) Waste remediation using in 
situ magnetically assisted chemical separation. Nunez, L.; 
Buchhoiz, B.A.; Vandegrift, G.F. Argonne National Lab., IL (United 
States). [1993]. 17p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-31109-ENG-38. (CONF-931043— 
2: 8. symposium on separation science and technology for energy 
applications, Knoxville, TN (United States), 24-28 Oct 1993). Order 
Number DE94002348. Source: OSTI; NTIS; INIS; GPO Dep. 

The magnetically assisted chemical separation process (MACS) 
combines the selective and efficient separation afforded by chemi- 
cal sorption with the magnetic recovery of ferromagnetic particles. 
This process is being developed for treating the underground stor- 
age tanks at Hanford. These waste streams contain cesium, 
strontium, and transuranics (TRU) that must be removed before 
this waste can be disposed of as grout. The separation process 
uses magnetic particles coated with either (1) a selective ion ex- 
change material or an organic extractant containing solvent (for 
cesium and strontium removal) or (2) solvents for selective separa- 
tion of TRU elements (e.g., TRUEX process). These coatings, by 
their chemical nature, selectively separate the contaminants onto 
the particles, which can then be recovered from the tank using a 
magnet. Once the particles are removed, the contaminants can ei- 
ther be left on the loaded particles and added to the glass feed 
slurry or stripped into a small volume of solution so that the ex- 
tracting particles can be reused. The status of chemistry and 
separation process is discussed in this paper. 


3100 (ANL/DIS/CP-80919) Assessment of recycling or 
disposal alternatives for radioactive scrap metal. Murphie, W.E. 
(US Dept. of Energy, Oak Ridge, TN (United States)); Lilly, M.J. Ill; 
Nieves, L.A.; Chen, S.Y. Argonne National Lab., IL (United States). 
[1993]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9310215—1: 
Seminar on melting and recycling of metallic waste from decom- 
missioning, Krefeld (Germany), 27-29 Oct 1993). Order Number 
DE94002363. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy, Office of Environmental Restora- 
tion and Waste Management, Oak Ridge Programs Division, is 
participating with the Organization for Economic Cooperation and 
Development in providing analytical support for evaluation of man- 
agement alternatives for radioactive scrap metals. For this purpose, 
Argonne National Laboratory is assessing environmental and soci- 
etal implications of recycling and/or disposal process alternatives. 
This effort includes development of inventory estimates for contam- 
inated metals; investigation of scrap metal market structure, 
processes, and trends; assessment of radiological and nonradio- 
logical effects of recycling; and investigation of social and political 
factors that are likely to either facilitate or constrain recycling op- 
portunities. In addition, the option of scrap metal disposal is being 
assessed, especially with regard to the environmental and health 
impacts of replacing these metals if they are withdrawn from use. 
This paper focuses on the radiological risk assessment and dose 
estimate sensitivity analysis. A “tiered” concept for release cate- 
gories, with and without use restrictions, is being developed. Within 
the tiers, different release limits may be indicated for specific 
groupings of radionuclides. Depending on the spectrum of radionu- 
clides that are present and the level of residual activity after 
decontamination and/or smelting, the scrap may be released for 
unrestricted public use or for specified public uses, or it may be re- 
cycled within the nuclear industry. The conservatism of baseline 
dose estimates is examined, and both more realistic parameter val- 
ues and protective measures for workers are suggested. 


3101 (ANL/RE-93/8) Sloshing response of nonuniform 
density liquid in a laterally excited tank. Tang, Y.; Chang, Y.W. 
Argonne National Lab., IL (United States). Oct 1993. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94003323. Source: OSTI; 
NTIS; GPO Dep. 

A large number of high level waste (HLW) storage tanks at vari- 
ous facilities contain liquid with nonuniformity density. Exploratory 
studies show that the dynamic response of a tank containing two 
liquids is quite different from that of an identical tank containing 
only one liquid. To design and evaluate the HLW storage tanks it is 
necessary to understand the sloshing response of tanks that con- 
tain liquid with nonuniform density. The system considered is a 
circular cylindrical tank containing a liquid whose density increases 
with the liquid depth. The density distribution along the depth can 
be of any arbitrary continuous function. In the analysis, the liquid 
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field is divided into n layers. The thicknesses of the liquid layers 
can be different, but the density of each liquid layer is considered 
to be uniform and its value is assigned to be the value of the origi- 
nal liquid density at the mid-height of that layer. The problem is 
solved by the transfer matrix technique. The effect of the nonuni- 
form liquid density on the sloshing response is illustrated in a 
numerical example in which the linear and cosine distributions of 
the liquid density are assumed. The response functions examined 
include the sloshing frequencies, surface wave height, and the 
associated convective hydrodynamic pressure. The results are pre- 
sented in tabular and graphical forms. It is found that the natural 
frequencies of the sloshing motion for nonuniform density liquid are 
lower than those of the uniform density liquid of the same total 
depth contained in an identical tank. Also, it is shown that for 
nonuniform density liquid, the maximum sloshing wave height may 
increase significantly and the magnitude of the convective hydrody- 
namic pressure may be quite different compared with that of a 
uniform liquid contained in an identical tank. 


3102 (ARL-TR-095(v.2), pp. 349-446) Developments in the 
management of radioactive waste from the mining and milling 
of radioactive ores. Crawley, H. (Department of the Arts, Sport, 
the Environment, Tourism and Territories, Canberra, ACT (Aus- 
tralia)). Australian Radiation Lab., Melbourne, VIC (Australia). Jul 
1990. In Radiation protection in the mining and milling of radioac- 
tive ores v.2. 180p. Order Number DE94608984. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The philosophy of a waste management system is discussed. 
The origins of the various wastes from the mining and milling pro- 
cesses are outlined and the development of a waste management 
program described. The technical aspects of a waste management 
plan, namely water management systems, waste rock and ore 
stockpile management, tailings impoundment and decommissioning 
and rehabilitation are discussed in detail. 12 refs., 4 tabs, 15 figs. 


3103 (CEA-CONF—11405) First results and future trends 
for the transmutation of long-lived radioactive wastes. Prunier, 
C.; Salvatores, M.; Guerin, Y.; Zaetta, A. CEA Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Direction des 
Reacteurs Nucleaires. 1993. 14p. (CONF-930608—: Safewaste ‘93: 
the final disposal of nuclear waste, Avignon (France), 14-18 Jun 
1993). Order Number DE94606144. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the frame of the CEA SPIN program, a project has been set- 
up at the Direction of Nuclear Reactors of CEA, to study the 
transmutation of long-lived radioactive products (both minor ac- 
tinides and fission products) resulting from the operation of current 
nuclear power plants. The program is focused on: transmutation in 
minor actinides (Np, Am) in fission reactors of known technology 
(both of the PWR or the fast reactor type), using the so-called "ho- 
mogeneous” (mixed with Uranium or Uranium-Plutonium), and 
“heterogeneous” (mixed with inert matrices) recycling modes for 
both type of reactors. Transmutation studies in dedicated devices 
(both fission reactors with actinide/plutonium fuel or with high ther- 
mal flux, and particle accelerator-based systems). Fuel studies 
related to both homogeneous and heterogeneous recycling modes 
in fission reactors. For the homogeneous recycling mode, some 
experimental irradiations results are available from past PHENIX 
programs. For the heterogeneous mode, very limited experimental 
results are available, and new theoretical and experimental work is 
underway on the use of appropriate inert matrices. Basic data 
studies to assess the quality of existing nuclear data for fission re- 
actor transmutation studies, future data needs of relevance, and 
model/data developments needed for accelerator-based systems. 
Strategy studies, to evaluate the consequences of the different 
transmutation options on the fuel cycle, according to different sce- 
narios of nuclear power development. 7 refs., 3 figs., 5 tabs. 


3104 (CEA-CONF—11596) Contaminated graphite waste 
incineration. Garbay, H. (CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection de |’Environnement et des 
Installations); Guiroy, J.J. CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection de |’Environnement et des 
Installations. 1992. 14p. (CONF-921137—: 14. low-level radioactive 





waste management conference, Phoenix, AZ (United States), 18- 
20 Nov 1992). Order Number DE94609413. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Dismantling of gas-cooled reactors commissioned 30 or 40 years 
ago generates a large quantity of graphite wastes. The best solu- 
tion for waste processing seems to be incineration: graphite burns 
completely and secondary wastes (©°Co, 197Cs and **Fe) repre- 
sent 1 or 2 per cent of the initial volume, these contaminants are 
trapped in filters, carbon dioxide and tritium are rapidly dispersed 
into the atmosphere. An incinerator is designed for processing 
1,000 tons/year of irradiated graphite. The validation program in- 
cluded 22 twelve hour tests and one 120-hours test to study 
combustion efficiency, solid wastes and gaseous wastes. Extrapo- 
lation to an industrial installation is examined and an impact 
assessment performed. 


3105 (CONF-910981—, pp. 179-183) Decommissioning of 
the 105-F and 105-H fuel storage basins in the 100 area at the 
Hanford Site. Griffin, P.\W. USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The US Department of Energy (DOE) owns the eight surplus 
production reactors at the Hanford Site north of Richland, Washing- 
ton. The fuel storage basins at the 105-F and 105-H reactors were 
filled with equipment, associated with the operation of the basins 
and clean fill in 1970. This was done to stabilize the residual sedi- 
ment and a few feet of water in the reactors’ fuel storage basins. 
This project investigates the subject basins to locate and remove 
overlooked fuel elements left in the basins. 


3106 (CONF-910981-—, pp. 295-299) Baseline risk assess- 
ment methodology for mixed waste. Dove, F.H.; Marshall, T.C.; 
Seiler, F.A. USDOE Assistant Secretary for Environmental Restora- 
tion and Waste Management, Washington, DC (United States). 
Office of Environmental Restoration. 1991. From Environmental re- 
mediation '91 conference; Pasco, WA (United States); 8-11 Sep 
1991. In Environmental remediation 1991: “Cleaning up the envi- 
ronment for the 21st Century”. 896p. Order Number DE93010652. 
Source: OSTI; NTIS; INIS. 

The presence of mixed waste (chemical and radioactivite) intro- 
duces several complex issues into a baseline risk assessment. A 
five-stage, serial methodology consistent with Department of En- 
ergy orders and Environmental Protection Agency regulations is 
available for the evaluation of risk at these disposal sites. The 
methodology suggests a simple-to-complex approach for the deter- 
mination of risk. Guidelines for the combination of radiological and 
nonradiological risk are proposed. 


3107 (CONF-910981-, pp. 333-337) Decommissioning of a 
Resource Conservation and Recovery Act treatment, storage, 
and disposal facility: A case study of the interim stabilization 
of the 216-A-29 ditch at the Hanford Site. Smith, D.L. (Westing- 
house Hanford Company, Richland, WA (United States)); Hayward, 
W.M. USDOE Assistant Secretary for Environmental Restoration 
and Waste Management, Washington, DC (United States). Office 
of Environmental Restoration. 1991. From Environmental remedia- 
tion '91 conference; Pasco, WA (United States); 8-11 Sep 1991. In 
Environmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

The 216-A-29 ditch is located in the central portion of the Han- 
ford Site within Operable Unit 200-PO-5. The ditch is classified 
under the Resource Conservation and Recovery Act of 1976 as a 
Treatment, Storage, and Disposal (TSD) Facility and as such, is to 
be removed from service in support of the Hanford Federal Facility 
Agreement and Consent Order Tri-Party Agreement (1) Milestone 
M-17-10, which states “cease all liquid discharges to hazardous 
land disposal units unless such units have been clean closed in 
accordance with the Resource Conservation and Recovery Act of 
1976.” (2) The 216-A-29 ditch is one stream feeding the 216-B-3 
Pond system, and its removal from service was necessary to sup- 
port the closure strategy for the 216-B-3 Pond system. Interim 
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stabilization of the 216-A-29 ditch is the first step required to 
comply with the Tri-Party Agreement (2) and the eventual decom- 
missioning of the entire B Pond system. Interim stabilization was 
required to maintain the 216-A-29 ditch in a stable conformation 
until closure actions have been determined and initiated. 


3108 (CONF-910981-—, pp. 357-360) Decommissioning of a 
grout- and waste-filled storage tank in the 200 east area of the 
Hanford Site. Marske, S.G. (Westinghouse Hanford Company, 
Richland, WA (United States)). USDOE Assistant Secretary for En- 
vironmenta! Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century’. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

A self-concentrating waste tank located at the Strontium Semi- 
works Facility in the 200 East Area of the Hanford Site will be 
decommissioned following waste removal. During a previous de- 
commissioning phase, the tank, thought to be empty, was filled 
with grout to prevent it from collapsing over time. Several years 
later, an agitator rod was pulled from within the tank and found to 
contain significant amounts of radiation, indicating there was still 
radioactive waste in the tank. Several alternative waste-removal 
options have been researched and evaluated. It is concluded that 
before the waste is to be disposed, the grout must be removed. 
This paper addresses that effort. 


3109 (CONF-910981-, pp. 361-366) Safe storage of deacti- 
vated radiological chemical processing plants in the 200 west 
area of the Hanford Site. Egge, R.G. (Westinghouse Hanford 
Company, Richland, WA (United States)). USDOE Assistant Secre- 
tary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

This paper describes the surveillance and preventive mainte- 
nance actions that are implemented in the retired chemical 
processing plants (S Plant and U Plant) for the US Department of 
Energy Field Office, Richland (RL). These actions are intended to 
keep the facilities in a safe storage configuration until final decom- 
missioning, scheduled to begin in 2007, can be accomplished. 


3110 (CONF-910981-, pp. 367-376) Decommissioning a 
nuclear reactor. Montoya, G.M. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The process of decommissioning a facility such as a nuclear re- 
actor or reprocessing plant presents many waste management 
options and concerns. Waste minimization is a primary considera- 
tion, along with protecting personnel and the environment. Waste 
management is complicated in that both radioactive and chemical 
hazardous wastes must be dealt with. This paper presents the 
general decommissioning approach of a recent project at Los 
Alamos. Included are the following technical objectives: site char- 
acterization work that provided a thorough physical, chemical, and 
radiological assessment of the contamination at the site; demon- 
stration of the safe and cost-effective dismantiement of a highly 
contaminated and activated nuclear-fueled reactor; and techniques 
used in minimizing radioactive and hazardous waste. 


3111 (CONF-910981-, pp. 459-464) In-situ storage: An ap- 
proach to interim remedial action - recent case studies in 
Canada. Zelmer, R.L. (Low-Level Radioactive Waste Management 
Office, Ottawa, Ontario (Canada)). USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation ’91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
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1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The Low-Level Radioactive Waste Management Office (LLR- 
WMO) acts on behalf of the federal government to manage historic 
low-level radioactive wastes. Recent interim remedial work in the 
Town of Port Hope, Ontario has included the consolidation of ra- 
dium and uranium contaminated soils into temporary storage 
facilities on two sites to await final disposal elsewhere. Simple con- 
tainments constructed and sited on already contaminated sites 
have been found effective as part of an interim remedial strategy. 
The approach has been accepted and supported by the local pub- 
lic. Lessons have been learned from a project management, 
environmental remediation and engineering design point of view. 


3112 (CONF-910981-—, pp. 603-604) The buried waste inte- 
grated demonstration. Kosteinik, K.M. (EG&G Idaho, Inc., Idaho 
Falis, ID (United States)). USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

There are numerous locations throughout the Department of En- 
ergy (DOE) Complex where wastes have been buried in the ground 
or stored for future disposal. Much of this buried waste is contami- 
nated with hazardous and radioactive materials. An extensive 
research program has been initiated at the Idaho National Engi- 
neering Laboratory (INEL) to develop and demonstrate advanced 
remediation techniques for DOE Complex buried waste. The pur- 
pose of the Buried Waste Integrated Demonstration (BWID), is to 
develop a scientifically sound and deployable remediation system 
consisting of advanced technologies which address the buried 
waste characteristics of the DOE Complex. This comprehensive 
remediation system win include technologies for the entire remedi- 
ation cycle (cradle-to-grave). Technologies developed and 
demonstrated within the BWID will be transferred to the DOE Com- 
plex sites with buried waste, to private industry, and to universities. 
Multidirectional technology transfer is encouraged by the BWID. 
Identification and evaluation of plausible technological solutions are 
an ongoing activity of the BWID. A number of technologies are cur- 
rently under development throughout the DOE Complex, private 
industry, and universities. Technology integration mechanisms have 
been established by BWID to facilitate collaborative research and 
demonstration of applicable remedial technologies for buried waste. 
Successful completion of the BWID will result in the development 
of a proven and deployable system at the INEL and other DOE 
Complex buried waste sites, thereby supporting the DOE Com- 
plex’s environmental restoration objectives. 


3113 (CONF-910981-, pp. 633-642) An approach to regu- 
latory compliance with radioactive mixed waste regulations. 
Baker, G.G.; Mihalovich, G.S.; Provencher, R.B. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

On May 7, 1990, radioactive mixed waste (RMW) at the West 
Valley Demonstration Project (WVDP) became subject to the State 
Of New York hazardous waste regulations. The facility was required 
to be in full compliance by June 6, 1990. Achievement of this goal 
was difficult because of the short implementation time frame. Com- 
pliance with the hazardous waste regulations also presented some 
potential conflicts between the hazardous waste requirements and 
other regulatory requirements specifically applicable to nuclear fa- 
cilities. The potential conflicts involved construction, operation, and 
control measures. However, the facility had been working exten- 
sively with EPA Region 2 and the New York State Department of 
Environmental Conservation (NYSDEC) on the application of the 
hazardous waste regulations to the facility. During these preliminary 
contacts, WVDP identified three issues that related to the potential 
conflicts: 1. Equivalency of Design and Equipment, 2. Land Dis- 
posal Restrictions (LDR), and 3. The Principle of As Low As 
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Reasonable Achievable (ALARA) Radiation Exposure. The equiva- 
lency of nuclear facility design and equipment to the hazardous 
waste requirements is based in part on the increased construction 
criteria for nuclear facilities, the use of remote radiological monitor- 
ing for leak detection, and testing of system components that are 
not accessible to personnel due to high levels of radiation. This pa- 
per discusses in detail: 1. The implementation and results of the 
WVDP's interaction with its regulators, 2. How the regulators were 
helped to understand the different situations and conditions of nu- 
clear and chemical facilities, and 3. How, by working together, the 
result was not only mutually advantageous to the NWDP and the 
agencies, but it also assured that the health and safety of workers, 
the public, and the environment were protected. 


3114 (CONF-910981-, pp. 649-653) Historical genesis of 
Hanford Site wastes. Gerber, M.S. (Westinghouse Hanford Com- 
pany, Richland, WA (United States)). USDOE Assistant Secretary 
for Environmental Restoration and Waste Management, Washing- 
ton, DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

This paper acquaints the audience with historical waste practices 
and policies as they changed over the years at the Hanford Site, 
and with the generation of the major waste streams of concern in 
Hanford Site clean-up today. The paper also describes the found- 
ing and basic operating history of the Hanford Site, including World 
War 11 construction and operations, three major postwar expan- 
sions (1947-55), the peak years of production (1956-63), 
production phase downs (1964-the present), and some past sug- 
gestions and efforts to chemically treat, “fractionate,” and/or 
immobilize Hanford’s wastes. Recent events, including the designa- 
tion of the Hanford Site as the “flagship” of Department of Energy 
(DOE) waste remediation efforts and the signing of the landmark 
Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement), have generated new interest in Hanford’s history. 
Clean-up milestones dictated in this agreement demand informa- 
tion about how, when, in what quantities and mixtures, and under 
what conditions, Hanford Site wastes were generated and re- 
leased. This paper presents original, primary-source research into 
the waste history of the Hanford Site. The earliest, 1940s knowl- 
edge base, assumptions and calculations about radioactive and 
chemical discharges, as discussed in the memos, correspondence 
and reports of the original Hanford Site (then Hanford Engineer 
Works) builders and operators, are reviewed. The growth of knowl- 
edge, research efforts, and subsequent changes in Site waste 
disposal policies and practices are traced. Finally, the paper places 
the current Hanford Site waste remediation endeavors in the broad 
context of American and world history. 


3115 (CONF-910981-, pp. 685-690) Technology develop- 
ment for a disposal cell at the Weldon Spring Site Remedial 
Action Project. Reith, C.C. (Weldon Spring Site Remedial Action 
Project, St. Charles, MO (United States)); Gonzales, B.L.; Wesely, 
M.L.; Caldwell, J.A. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The Weldon Spring Site Remedial Action Project (WSSRAP) is a 
DOE cleanup of property and facilities near St. Louis, Missouri, 
that were used during WWII to produce explosives such as TNT, 
and during the post-war years, to produce uranium metal. The long 
history of operations at the facilities generated a complex mixture 
of contaminants, including toxicants such as nitroaromatics, metals, 
and radionuclides such as uranium and thorium. These contami- 
nants occur in sod, sludges, construction debris, and bulk wastes 
from a nearby quarry that was used for waste disposal. Final deci- 
sions for site and quarry remediation have yet to be determined. 
Alternatives being evaluated include on-site and off-site disposal 
options for contaminated materials. As part of this effort, studies 

















are under way to define technical approaches and performance cri- 
teria for an engineered disposal cell that could be located at the 
WSSRAP chemical plant site. This cell would be designed to con- 
tain by-product radioactive wastes and the end products of treated 
chemical wastes. A program of support studies has been initiated 
to facilitate remedial planning. These studies include an evaluation 
of site suitability and potential long-term cell performance. This in- 
formation will assist regulators in determining the acceptability of 
on-site disposal and will address public concerns should on-site 
disposal be selected as the preferred alternative. The studies will 
also lay the groundwork for the conceptual design of the disposal 
cell. The disposal facility studies encompass a broad range of 
topics in four basic categories: siting, barriers, waste, and con- 
structibility. Because of the breadth of technical topics and an 
aggressive schedule, most studies are being performed concur- 
rently by a broad array of experts. 


3116 (CONF-910981-—, pp. 703-706) Results of vitrifying 
Fernald K-65 residue. Janke, D.S. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Chapman, C.C.; Vogel, R.A. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century”. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Two silos, designated as K-65, at the Feed Materials Production 
Center in Fernald, Ohio, contain residues from the processing of 
pitchblende ores. The K-65 residue, which contains radium, ura- 
nium, uranium daughter products, and heavy metais (primarily 
lead), was vitrified in a bench-scale system that allowed the vol- 
ume and composition of the off gas to be determined. Chemical 
analyses of both the vitrified and nonvitrified residue were per- 
formed, including Toxicity Characteristic Leachate Procedure 
(TCLP) and Extraction Procedure (EP) toxicity testing. Both the 
radon emanation rates and the specific gravity of the vitrified and 
nonvitrified residue were also measured. The nonvitrified K-65 
residue tested “hazardous” by the EP toxic procedure, and the 
radon emanation rate (52,400 pCi/m*/s) was over 2500 times the 
EPA limit of 20 pCi/m*/s. After vitrification, the K-65 residue tested 
“nonhazardous” by the TCLP; the volume was 35% that of the orig- 
inal material (a 65% reduction); and the radon emanation rate was 
reduced by a factor of over 33,000 from 52,400 pCi/m2/s to 1.56 
pCi/m?/s, an order of magnitude below the EPA limit. Thus to vitrify 
this residue is an attractive option. 


3117 (CONF-9110122-, pp. 323) Probabilistic assessment 
of lightning striking the equipment at the Hanford Site 241-SY 
tank farm relative to two different designs of lightning protec- 
tion. Powers, T.B. (Westinghouse Hanford Company, Richland, WA 
(United States)). Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

The one-million-gallon waste-storage tank 241-SY-101 in the 
Hanford Site 241-SY Tank Farm has been under intense scrutiny 
because of the production and venting of hydrogen and nitrous 
oxide gases. This potentially reactive mixture of gases could be ig- 
nited by an ignition was a direct lightning strike on equipment in 
the 241-SY Tank Farm. A probabilistic assessment of two designs 
of lightning protection was performed to evaluate probabilities of 
lightning strikes on equipment and the estimated costs of the two 
lightning protection designs. The two lightning protection designs 
were (1) a “lightning rod” design with two telephone poles and 
some cable serving as the lightning rods and (2) the same system 
as described in (1) but with metal enclosures around each piece of 
equipment of concern. The assessment used information presented 
in IEEE-142, IEEE Recommended Practice for Grounding of Indus- 
trial and Commercial Power Systems (institute of Electrical and 
Electronics Engineers, Inc., New York City, New York), plus Han- 
ford Site-specific weather data. The results of the assessment 
indicated that the addition of metal enclosures around each piece 
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of equipment reduced the probability of a direct lightning strike on 
the equipment from 4 E-06 to 8 E-08 during a 27-day period of 
concern. The conclusion of the assessment was that the cost of 
constructing metal enclosures around each piece of equipment was 
greater than the benefit from reducing the probability of a direct 
lightning strike on the equipment. 


3118 (CONF-9110122-, pp. 496-505) Seismic analysis of 
the ICPP high level liquid waste tanks and vaults. Uldrich, E.D. 
(Westinghouse Idaho Nuclear Company, Inc., Idaho Falls, ID 
(United States)); Malik, L.E. Lawrence Livermore National Lab., CA 
(United States); USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of Risk 
Analysis and Technology. [1991]. From Natural phenomena haz- 
ards mitigation conference; St. Louis, MO (United States); 15-18 
Oct 1991. In Third DOE natural phenomena hazards mitigation 
conference. 699p. Order Number DE93012087. Source: OSTI; 
NTIS; INIS. 

Two buried, closely spaced, reinforced concrete vaults founded 
on base rock were evaluated for gravity and safe shutdown earth- 
quake loads. These vaults enclose steel tanks used to store high 
level radioactive liquid waste. Detailed 3-dimensional finite element 
models were used for state-of-the-art structure-soil-structure inter- 
action (SSSI) analyses. Three soil dynamic property profiles were 
used to address soil variability. Vault accelerations are not signifi- 
cantly affected by the variability of soil dynamic properties. Lower 
bound soil properties yield maximum member forces and moments. 
Demands on the side closer to the other vault due to horizontal 
motions are lower due to SSSI effects. Combined gravity and seis- 
mic demand on the vault force resisting system was calculated. 
The vaults were qualified, using member capacities based on cur- 
rent design codes. 


3119 (CONF-9110122-, pp. 506-515) Analysis of embed- 
ded waste storage tanks subjected to seismic loading. 
Zaslawsky, M. (Westinghouse Savannah River Company, Aiken, 
SC (United States)); Sammaddar, S.; Kennedy, W.N. Lawrence 
Livermore National Lab., CA (United States); USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Risk Analysis and Technology. [1991]. 
From Natural phenomena hazards mitigation conference; St. Louis, 
MO (United States); 15-18 Oct 1991. In Third DOE natural phe- 
nomena hazards mitigation conference. 6929p. Order Number 
DE93012087. Source: OSTI; NTIS; INIS. 

At the Savannah River Site, High Activity Wastes are stored in 
carbon steel tanks that are within reinforced concrete vaults. These 
soil-embedded tank/vault structures are approximately 80 ft. in di- 
ameter and 40 ft. deep. The tanks were studied to determine the 
essentials of governing variables, to reduce the problem to the 
least number of governing cases to optimize analysis effort without 
introducing excessive conservatism. The problem reduced to a lim- 
ited number of cases of soil-structure interaction and fluid (tank 
contents)-structure interaction problems. It was theorized that 
substantially reduced input would be realized from soil structure in- 
teraction (SSI) but that it was also possible that tank-to-tank 
proximity would result in (re)amplification of the input. To determine 
the governing seismic input motion, the three dimensional SSI 
code, SASSI, was used. Significant among the issues relative to 
waste tanks is the determination of fluid response and tank behav- 
ior as a function of tank contents viscosity. Tank seismic analyses 
and studies have been based on low viscosity fluids (water) and 
the behavior is quite well understood. Typical wastes (salts, 
sludge), which are highly viscous, have not been the subject of 
studies to understand the effect of viscosity on seismic response. 
The computer code DYNA3D was used to study how viscosity al- 
ters tank wall pressure distribution and tank base shear and 
overturning moments. A parallel hand calculation was performed 
using standard procedures. Conclusions based on this study pro- 
vide insight into the quantification of the reduction of seismic inputs 
for soil structure interaction for a “soft” soil site. 


3120 (CONF-9110122-, pp. 516-528) Nonlinear analysis 
techniques for use in the assessment of high-level waste tank 
structures. Moore, C.J. (Westinghouse Hanford Company, Rich- 
land, WA (United States)); Julyk, L.J.; Fox, G.L.; Dyrness, A.D. 
Lawrence Livermore National Lab., CA (United States); USDOE 
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Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Risk Analysis and Technology. 
[1991]. From Natural phenomena hazards mitigation conference; 
St. Louis, MO (United States); 15-18 Oct 1991. In Third DOE natu- 
ral phenomena hazards mitigation conference. 6929p. Order 
Number DE93012087. Source: OSTI; NTIS; INIS. 

Reinforced concrete in combination with a steel liner has had a 
wide application to structures containing hazardous material. The 
buried double-shell waste storage tanks at the US Department of 
Energy's Hanford Site use this construction method. The genera- 
tion and potential ignition of combustible gases within the primary 
tank is postulated to develop beyond-design-basis internal pressure 
and possible impact loading. The scope of this paper includes the 
illustration of analysis techniques for the assessment of these 
beyond-design-basis loadings. The analysis techniques include the 
coupling of the gas dynamics with the structural response, the 
treatment of reinforced concrete in regimes of inelastic behavior, 
and the treatment of geometric nonlinearities. The techniques and 
software tools presented provide a powerful nonlinear analysis ca- 
pability for storage tanks. 


3121 (CONF-9110122-, pp. 548-553) Seismic scoping 
evaluation of high level liquid waste tank vaults at the Idaho 
Chemical Processing Plant. Hashimoto, P.S. (EQE Engineering 
Consultants, Costa Mesa, CA (United States)); Uldrich, E.D.; 
McGee, W.D. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

A seismic scoping evaluation of buried vaults enclosing high 
level liquid waste storage tanks at the Idaho Chemical Processing 
Plant has been performed. The objective of this evaluation was to 
scope out which of the vaults could be demonstrated to be seismi- 


cally adequate against the Safe Shutdown Earthquake (SSE). 
Using approximate analytical methods, earthquake experience 
data, and engineering judgement, this study determined that one 
vault configuration would be expected to meet ICPP seismic design 
criteria, one would not be considered seismically adequate against 
the SSE, and one coukd be shown to be seismically adequate 
against the SSE using nonlinear analysis. 


3122 (CONF-9110122-, pp. 588-595) Soil-structure interac- 
tion effects on high level waste tanks. Miller, C.A. (The City 
Univ. of New York, New York, NY (United States)); Costantino, 
C.J.; Heymsfeld, E. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

High Level Waste Tanks consist of steel tanks located in concrete 
vaults which are usually completely embedded in the soil. Many of 
these tanks are old and were designed to seismic standards which 
are not compatible with current requirements. The objective if this 
paper is to develop simple methods of modeling SSI effects for 
such structures and to obtain solutions for a range of parameters 
that can be used to identify significant aspects of the problem. 


3123 (DOE/AL/31950-T6-Vol.1) Resource conservation 
and recovery act draft hazardous waste facility permit: Waste 
isolation Pilot Plant (WIPP): Attachments: Volume 1 of 4. US- 
DOE, Washington, DC (United States); Westinghouse Electric 
Corp., Carlsbad, NM (United States). Waste Isolation Div. Aug 
1993. 552p. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE94001590. Source: OSTI; NTIS; INIS; GPO Dep. 

Volume | contains the following attachments for Module II: waste 
analysis plan; quality assurance program plan for the Waste Isola- 
tion Pilot Plant (WIPP) Experiment Waste Characterization 
Program(QAPP); WIPP Characterization Sampling and Analysis 
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Guidance Manual (Plan)(SAP); and no migration Determination Re- 
quirement Summary (NMD). 


3124 (DOE/AL/31950—T6-Vol.2) Resource conversation 
and recovery act draft hazardous waste facility permit: Waste 
isolation Pilot Plant (WIPP): Attachments: Volume 2 of 4. US- 
DOE, Washington, DC (United States); Westinghouse Electric 
Corp., Carlsbad, NM (United States). Waste Isolation Div. Aug 
1993. 536p. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE94001591. Source: OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3067. Inquiries may be directed to: Office of Scientific and 
Technical Information, P. O. Box 62, Oak Ridge, TN 37831. 

Volume |i contains attachments for Module Il and Module Ill. At- 
tachments for Module Ii are: part A permit application; examples of 
acceptable documentation; Waste Isolation Pilot Plant generator/ 
storage site waste screening and acceptance audit program; in- 
spection schedule and monitoring schedule; inspection log forms; 
personnel training course outlines; hazardous waste job position 
training requirements; contingency plan; closure plan; and proce- 
dures for establishing background for the underground units. One 
attachment, facility process information, is included for Module Ill. 
Remaining attachments for this module are in Volume Il. 


3125 (DOE/AL/31950--T6-Vol.3) Resource conservation 
and recovery act draft hazardous waste facility permit: Waste 
Isolation Pilot Plant (WIPP): Attachments: Volume 3 of 4. US- 
DOE, Washington, DC (United States); Westinghouse Electric 
Corp., Carlsbad, NM (United States). Waste Isolation Div. Aug 
1993. 50p. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE94001593. Source: OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3068. Inquiries may be directed to: Office of Scientific and 
Technical Information, P. O. Box 62, Oak Ridge, TN 37831. 

Volume Ill contains attachments for Module Ill and Module IV. 
Module Ili attachments are: test bin design drawings; SWB/RCB 
design drawings; waste handling building secondary containment 
system drawings; and test bin flammable gas concentration control 
system drawings. Only one attachment for Module IV is included in 
this volume. The remaining attachments are in Volume IV. 


3126 (DOE/AL/31950—T6-Vol.4) Resource conservation 
and recovery act draft hazardous waste facility permit: Waste 
Isolation Pilot Plant (WIPP): Attachments: Volume 4 of 4. US- 
DOE, Washington, DC (United States); Westinghouse Electric 
Corp., Carlsbad, NM (United States). Waste Isolation Div. Aug 
1993. 557p. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE94001595. Source: OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3069. Inquiries may be directed to: Office of Scientific and 
Technical Information, P. O. Box 62, Oak Ridge, TN 37831. 

Volume !V contains the following attachments for Module IV: 
VOC monitoring plan for bin-room tests (Appendix D12); bin emis- 
sion control and VOC monitoring system drawings; bin scale test 
room ventilation drawings; WIPP supplementary roof support sys- 
tem, underground storage area, room 1, panel 1, DOE/WIPP 
91-057; and WIPP supplementary roof support system, room 1, 
panel 1, geotechnical field data analysis bi-annual report, DOE/ 
WIPP 92-024. 


3127 (DOE/EA-0622) Environmental assessment for the 
Waste Water Treatment Facility at the West Valley Demonstra- 
tion Project and finding of no significant impact. USDOE, 
Washington, DC (United States). [1992]. 41p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93016885. Source: OSTI; NTIS; INIS; GPO Dep. 

The possible environmental impacts from the construction and 
operation of a waste water treatment facility for the West Valley 
Demonstration Project are presented. The West Valley Project is a 
demonstration project on the solidification of high-level radioactive 





wastes. The need for the facility is the result of a rise in the work 
force needed for the project which rendered the existing sewage 
treatment plant incapable of meeting the nonradioactive waste wa- 
ter treatment needs. 


3128 (DOE/EM-0110P) Program mid-year summaries re- 
search, development, demonstration, testing and evaluation: 
Office of Technology Development, FY 1993. USDOE Office of 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Technology Development. Oct 1993. 
136p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94003841. Source: OSTI; NTIS; INIS; GPO Dep. 

This mid-year review provides a summary of activities within the 
Office of Technology Development with individual presentations 
being made to DOE HQ and field management staff. The presenta- 
tions are by EM-541, 542, 551, and 552 organizations. 


3129 (DOE-HMIP-RR-91.017) The effects of corrosion 
product colloids on actinide transport. Gardiner, M.P.; Smith, 
A.J.; Williams, S.J. AEA Decommissioning and Radwaste, Harwell 
(United Kingdom). Nov 1991. 41p. Sponsored by Department of the 
Environment, London (United Kingdom). Her Majesty's Inspectorate 
of Pollution. Contract PECD-7/9/514. (AEA-D and R—0237.). Order 
Number DE94609416. Source: OSTI; NTIS (US Sales Only); INIS. 

This report assesses the possible effects of colloidal corrosion 
products on the transport of actinides from the near field of radioac- 
tive waste repositories. The desorption of plutonium and americium 
from colloidal corrosion products of iron and zirconium was studied 
under conditions simulating a transition from near-field to far-field 
environmental conditions. Desorption of actinides occurred slowly 
from the colloids under far-field conditions. Measurements of parti- 
cle stability showed all the colloids to be unstable in the near field. 
Stability increased under far-field conditions or as a result of the 
evolution of the near field. Migration of colloids from the near field 
is unlikely except in the presence of organic materials. (Author). 


3130 (DOE-HMIP-RR-92-098) The long term behaviour of 
the near-field barrier surrounding a deep underground reposi- 
tory. Department of the Environment, London (United Kingdom). 
Her Majesty's Inspectorate of Pollution; Golder Associates (United 
Kingdom) Ltd., Maidenhead (United Kingdom). Feb 1992. 243p. 
Contract 9051078. (PECD—7-9-589.). Order Number DE94609417. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes research to identify the factors which gov- 
ern or influence the long-term behaviour of the near-field of a 
nuclear waste repository. The near-field components include the en- 
gineered barriers and the natural rock mass although the behaviour 
of the rock mass is of greater significance over the long-term. The 
factors which govern the near-field behaviour consist of the pro- 
cesses which operate, and the properties or parameters of the rock 
mass which might be modified by them. The methods which are 
available for the prediction of the near-field behaviour have been 
identified, and the emphasis on computer based methods is noted. 
Summary details of generic computer techniques are provided for 
different process modelling requirements. An attempt is made to in- 
dicate how different processes will be important at various stages 
during the life of the repository and how the evaluation of perfor- 
mance assessment process modelling requires input from empirical 
models and the results of other process predictions. (Author). 


3131 (DOE-HMIP-RR-93.013) A glacial model for TIME4 
applicable to the Sellafield and Dounreay areas. Boulton, G.S. 
(Edinburgh Univ. (United Kingdom). Dept. of Geology and Geo- 
physics); Broadgate, M. Dames and Moore International, 
Twickenham (United Kingdom). Dec 1992. 129p. Sponsored by De- 
partment of the Environment, London (United Kingdom). Her 
Majesty’s Inspectorate of Pollution. Contract PECD-7/9/436. (TR- 
D/M-—24.). Order Number DE94607921. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report provides input data for TIME4 Version 2.0 which has 
been developed for use at Sellafield and Dounreay. This report 
presents a review of the available data on the disposition of tills 
and other glacial deposits and landforms in the regions around Sel- 
lafield and Dounreay. This information is supplemented by the use 
of satellite imagery which has allowed the delineation of glacial 
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flowlines on a regional basis. The glacial data is used as a con- 
straint for the modelling of ice sheet behaviour. The physical basis 
of the model used has been developed previously but is presented 
for reference in this report. Modifications, notably the use of a 
nested topographic grid to improve resolution around the site, are 
described. Output from the model includes ice-front position, rela- 
tive sea-level, erosion and deposition and sub-glacial discharge as 
a function of time and position along a transect. Additional informa- 
tion relating to the surface slope of the ice sheet is also included. 
(Author). 


3132 (DOE-HMIP-RR-93.021) A comparative study of the 
character and complexation properties of in-situ and extracted 
humic and fulvic substances. Warwick, P.; Hall, A.; Patterson, M. 
Loughborough Univ. of Technology (United Kingdom). Dept. of 
Chemistry. Dec 1992. 196p. Sponsored by Department of the Envi- 
ronment, London (United Kingdom). Her Majesty’s Inspectorate of 
Pollution. Contract PECD-7/9/582; CMJR7. Order Number 
DE94607922. Source: OSTI; NTIS (US Sales Only); INIS. 

The character and complexation properties of humic and fulvic 
acids, derived from a moorland water, have been studied, both 
under "in-situ” conditions and also after extraction. The characteri- 
sation studies involved determinations of UV-visible properties, 
fluorescence properties. size ranges, molecular weights and proton 
capacities. Complexation studies were conducted using High Per- 
formance Size Exclusion Chromatography, Fluorescence Reduction 
and the Schubert lon Exchange Method. A strong and weak site 
ligand model was used to interpret the data. The effects of pH, 
ionic strength, side reactions, ligand type, purity and nature of the 
cation were considered. No major differences in the character or 
complexation properties of the in-situ and extracted materials were 
found. (Author). 


3133 (DOE/ID—10054(92)) Radioactive Waste Management 
Information for 1992 and record-to-date. Litteer, D.L.; Randall, 
V.C.; Sims, A.M.; Taylor, K.A. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). Jul 1993. 514p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE94002936. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides detailed data and graphics on air borne 
and liquid effluent releases, fuel oil and coal consumption, water 
usage, and hazardous and mixed waste generated for calendar 
year 1992. This report summarizes industrial waste data records 
compiled since 1971 for the Idaho National Engineering Laboratory 
(INEL). The data presented are from the INEL Nonradiological 
Waste Management Information System. 


3134 (DOE/ID—10057(92)) Idaho National Engineering Lab- 
oratory Nonradiological Waste Management Information for 
1992 and record to date. Randall, V.C.; Sims, A.M. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Aug 1993. 179p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE94002935. Source: OSTI; 
NTIS; GPO Dep. 

This document provides detailed data and graphics on airborne 
and liquid effluent releases, fuel oil and coal consumption, water 
usage, and hazardous and mixed waste generated for calendar 
year 1992. This report summarizes industrial waste data records 
compiled since 1971 for the Idaho National Engineering Laboratory 
(INEL). The data presented are from the INEL Nonradiological 
Waste Management Information System. 


3135 (DOE/LLW-181) 1992 state-by-state assessment of 
low-level radioactive wastes received at commercial disposal 
sites: National Low-Level Waste Management Program. Fuchs, 
R.L.; McDonald, S.D. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Low-Level Waste Management Program. Sep 1993. 134p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE94002919. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Each year the National Low-Level Waste Management Program 
publishes a state-by-state assessment report. This report provides 
both national and state-specific disposal data on low-level radioac- 
tive waste commercially disposed in the United States. Data in this 
report are categorized according to disposal site, generator cate- 
gory, waste class, volumes, and radionuclide activity. Included in 
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this report are tables showing the distribution of waste by state for 
1992 and a comparison of waste volumes and radioactivity by 
state for 1988 through 1992; also included is a list of all commer- 
cial nuclear power reactors in the United States as of December 
31, 1992. This report distinguishes between low-level radioactive 
waste shipped directly for disposal by generators and waste that 
was handled by an intermediary, a reporting change introduced in 
the 1988 state-by-state report. 


3136 (DOE/MC/24207-3494) Conceptual design of a flu- 
idized bed combustor for volume reduction of waste. Johnson, 
E.K.; Morris, G.J.; Atkinson, C.M.; Clark, N.N.; Gautam, M.; Loth, 
J.L.; Zhang, G.Q.; Zhang, L.M.; Kono, H.O. National Research 
Center for Coal and Energy, Morgantown, WV (United States). Jun 
1992. 101p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-87MC24207. Order Number 
DE94000027. Source: OSTI; NTIS; GPO Dep. 

A group of research engineers was assembled to investigate 
novel fluidized bed combustion systems for incinerating low-level 
radioactive wastes. The goal of this project was to significantly 
reduce the volume of these wastes in an efficient and environmen- 
tally safe manner. The process is to be limited by a maximum 
temperature of 600 °C and the waste product was to contain a 
minimum of waste material produced by the process itself (refrac- 
tory, absorbents, catalysts, etc.). The approach presented in this 
study is to evaluate: (1) a modification of the existing system, (2) a 
hybrid reactor concept, and (3) a fast circulating reactor concept. 
Carbon dioxide and oxygen were to be the only gases introduced 
into the reactors. The results of this study indicate that the existing 
system may be more efficient with gas and solids recirculation; 
however, two beds are required. The hybrid reactor concept in- 
volves a bubbling bed and a fast bed in one reactor. Although a 
simple operation is envisioned for this system, there are several 
technical questions which must be addressed in order to optimize 
the system for a final analysis. The fast circulating reactor concept 
also appears to represent a simple system to operate; however, it 
also presents several technical questions which must be addressed 
before a thorough evaluation of this concept may be completed. In 
conclusion, this report represents a first evaluation of new concepts 
for significant volume reduction of low-level radioactive wastes. The 
technical issues required for a complete evaluation of these con- 
cepts are presented. A future research effort is outlined the result of 
which should significantly increase our knowledge of these issues. 


3137 (DOE/MWIP-3-Vol.2) Technical area status report for 
low-level mixed waste final waste forms: Volume 2, Appen- 
dices. Mayberry, J.L. (Science Applications International Corp., 
Idaho Falls, ID (United States)); Huebner, T.L.; Ross, W.; 
Nakaoka, R.; Schumacher, R.; Cunnane, J.; Singh, D.; Darnell, R. 
BDM Corp., McLean, VA (United States); Science Applications In- 
ternational Corp., idaho Falls, ID (United States); Pacific Northwest 
Lab., Richland, WA (United States); Los Alamos National Lab., NM 
(United States); Westinghouse Savannah River Co., Aiken, SC 
(United States); Argonne National Lab., IL (United States); EG and 
G Idaho, Inc., Idaho Falls, ID (United States); Westinghouse 
Hanford Co., Richland, WA (United States). Aug 1993. 305p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC01-92EW30030 ; AC05-840R21400. (ORNL/M-2990/Vol.2). Or- 
der Number DE93040579. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents information on low-level mixed waste 
forms.The descriptions of the low-level mixed waste (LLMW) 
streams that are considered by the Mixed Waste Integrated Pro- 
gram (MWIP) are given in Appendix A. This information was taken 
from descriptions generated by the Mixed Waste Treatment 
Program (MWTP). Appendix B provides a list of characteristic prop- 
erties initially considered by the Final Waste Form (FWF) Working 
Group (WG). A description of facilities available to test the various 
FWFs discussed in Volume | of DOE/MWIP-3 are given in Appen- 
dix C. Appendix D provides a summary of numerous articles that 
were reviewed on testing of FWFS. Information that was collected 
by the tests on the characteristic properties considered in this re- 
port are documented in Appendix D. The articles reviewed are not 
a comprehensive list, but are provided to give an indication of the 
data that are available. 
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3138 (DOE/OR/00033-T558) Reliability analysis of com- 
mon hazardous waste treatment processes. Waters, R.D. 
(Vanderbilt Univ., Nashville, TN (United States)). Oak Ridge Inst. 
for Science and Education, TN (United States); Vanderbilt Univ., 
Nashville, TN (United States). May 1993. 227p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
76OR00033. Order Number DE94000852. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Five hazardous waste treatment processes are analyzed 
probabilistically using Monte Carlo simulation to elucidate the rela- 
tionships between process safety factors and reliability levels. The 
treatment processes evaluated are packed tower aeration, reverse 
osmosis, activated sludge, upflow anaerobic sludge blanket, and 
activated carbon adsorption. 


3139 (DOE/OR/21607—-T2) Proposal for optimizing a bio- 
logical treatment system for denitrification of Y-12 waste 
stream: Final report, March 16, 1987-September 15, 1987. McK- 
instry, G.; Osborne, T.; King, A.; Tolman, C. Oak Ridge Research 
Inst., TN (United States). [1987]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-860R21607. 
Order Number DE94000855. Source: OSTI; NTIS; GPO Dep. 

Over the past 6 months quite a bit of information was gathered on 
the denitrification of plating rinse waste by microorganisms present 
in Y-12 process tanks. Work efforts under the contract assigned to 
us by Martin Marietta Y-12 engineers was perceived by Oak Ridge 
Research Institute (ORRI) as being a successful undertaking, com- 
pleted on time as targeted by three milestone progress reports and 
a final summary report. The following suggestions were made for 
improving their rates of denitrification in their waste stream process 
tanks: (1) Substitute succinate for acetate as C-source. (2) 
Temperature controls on the process tanks to maintain them at 35— 
39C; and (3) Three-stage seed of their dentrification process. 


3140 (DOE-RAS—93.001) Extraction of metals from liquid 
effluent using modified inorganic ion exchangers. Hudson, M.J. 
(Reading Univ. (United Kingdom). Dept. of Chemistry). Department 
of the Environment, London (United Kingdom). Radioactive Sub- 
stances Div. 1993. 180p. Contract PECD-7/9/418. Order Number 
DE94607912. Source: OSTI; NTIS (US Sales Only); INIS. 

Inorganic ion exchangers such as goethite, titanium (IV) oxide; 
silica and zeolites have been modified to examine the extraction of 
ruthenium; technetium and cobalt from liquid effluent. In addition, 
tin (IV) hydrogenphosphate and antimony hydrogenphosphate have 
been also examined in the modified and unmodified forms. It has 
been shown that some of the above reagents are able to remove 
the required metal ions from aqueous solution at the trace and mg 
L-' levels. (author). 


3141 (DOE/RL-90-0025-Rev.1) 105-DR Large Sodium Fire 
Facility closure plan: Revision 1. USDOE Richland Field Office, 
WA (United States). May 1993. 186p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE94003465. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site, located northwest of the city of Richland, 
Washington, houses reactors, chemical-separation systems, and 
related facilities used for the production of special nuclear materi- 
als, and activities associated with nuclear energy development. 
The 105-DR Large Sodium Fire Facility (LSFF), which was in oper- 
ation from about 1972 to 1986, was a research laboratory that 
occupied the former ventilation supply room on the southwest side 
of the 105-DR Reactor facility. The LSFF was established to pro- 
vide a means of investigating fire and safety aspects associated 
with large sodium or other metal alkali fires in the liquid metal fast 
breeder reactor (LMFBR) facilities. The 105-DR Reactor facility 
was designed and built in the 1950’s and is located in the 100-D 
Area of the Hanford Site. The building housed the 105-DR defense 
reactor, which was shut down in 1964. The LSFF was initially used 
only for engineering-scale alkali metal reaction studies. In addition, 
the Fusion Safety Support Studies program sponsored 
intermediate-size safety reaction tests in the LSFF with lithium and 
lithium lead compounds. The facility has also been used to store 
and treat alkali metal waste, therefore the LSFF is subject to the 
regulatory requirements for the storage and treatment of dangerous 
waste. Closure will be conducted pursuant to the requirements of 





the Washington Administrative Code (WAC) 173-303-610. This clo- 
sure plan presents a description of the facility, the history of waste 
managed, and the procedures that will be followed to close the 
LSFF as an Alkali Metal Treatment Facility. No future use of the 
LSFF is expected. 


3142 (DOE/RL-93-03) Hanford Facility Dangerous Waste 
Permit Application, 200 Area Effluent Treatment Facility. US- 
DOE Richland Operations Office, WA (United States). Aug 1993. 
363p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94001240. Source: OSTI; NTIS; INIS; GPO Dep. 

The 200 Area Effluent Treatment Facility Dangerous Waste Per- 
mit Application documentation consists of both Part A and a Part B 
permit application documentation. An explanation of the Part A re- 
visions associated with this treatment and storage unit, including 
the current revision, is provided at the beginning of the Part A sec- 
tion. Once the initial Hanford Facility Dangerous Waste Permit is 
issued, the following process will be used. As final, certified 
treatment, storage, and/or disposal unit-specific documents are de- 
veloped, and completeness notifications are made by the US 
Environmental Protection Agency and the Washington State De- 
partment of Ecology, additional unit-specific permit conditions will 
be incorporated into the Hanford Facility Dangerous Waste Permit 
through the permit modification process. All treatment, storage, 
and/or disposal units that are included in the Hanford Facility Dan- 
gerous Waste Permit Application will operate under interim status 
until final status conditions for these units are incorporated into the 
Hanford Facility Dangerous Waste Permit. The Hanford Facility 
Dangerous Waste Permit Application, 200 Area Effluent Treatment 
Facility contains information current as of May 1, 1993. 


3143 (DOE/RL—93-70-Rev.1) Waste analysis plan for 
confirmation or completion of Tank Farms backlog waste des- 
ignation: Revision 1. USDOE, Washington, DC (United States). 
Oct 1993. 127p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94003123. Source: OSTI; NTIS; INIS; 
GPO Dep. 

On January 23, 1992, waste management problems in the Tank 
Farms were acknowledged through an Unusual Occurrence (UO) 
Report No. RL-WHC-TANKFARM-19920007 (DOE-RL 1992). On 
March 10, 1998, the Washington State Department of Ecology 
(Ecology) issued Order 93NM-201 (Order) to the US Department of 
Energy, Richland Operations Office (DOE-RL) and the Westing- 
house Hanford Company (Westinghouse Hanford) asserting that 
“DOE-RL and Westinghouse Hanford have failed to designate ap- 
proximately 2,000 containers of solid waste in violation of WAC 
173-303170(I)(a) and the procedures of WAC 173-303-070” (Ecol- 
ogy 1993). On June 30, 1993, a Settlement Agreement and Order 
Thereon (Settlement Agreement) among Ecology, DOE-RL, and 
Westinghouse Hanford was approved by the Pollution Control 
Hearings Board (PCHB). Item 3 of the Settlement Agreement re- 
quires that DOE-RL and Westinghouse Hanford submit a waste 
analysis plan (WAP) for the waste subject to the Order by Septem- 
ber 1, 1993 (PCHB 1993). This WAP satisfies the requirements of 
Item 3 of the Order as amended per the Settlement Agreement. 
Item 3 states: “Within forty (40) calendar days of receipt of this Or- 
der, DOE-RL and WHC provide Ecology with a waste analysis plan 
for review and approval detailing the established criteria and proce- 
dures for waste inspection, segregation, sampling, designation, and 
repackaging of all containers reported in item No. 1. The report 
shall include sampling plan criteria for different contaminated me- 
dia, i.e., soils, compactable waste, high-efficiency particular air 
(HEPA) filters, etc., and a schedule for completing the work within 
the time allowed under this Order.” 


3144 (DOE/WIPP-92-034C) Deep geologic disposal of 
mixed waste in bedded salt: The Waste Isolation Pilot Plant. 
Rempe, N.T. Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div. [1993]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
(CONF-930906—14: '93 international conference on nuclear waste 
management and environmental remediation, Prague (Czech Re- 
public), 5-11 Sep 1993). Order Number DE94003901. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Mixed waste (i.e., waste that contains both chemically hazardous 
and radioactive components) poses a moral, political, and technical 
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challenge to present and future generations. But an international 
consensus is emerging that harmful byproducts and residues can 
be permanently isolated from the biosphere in a safe and environ- 
mentally responsible manner by deep geologic disposal. To 
investigate and demonstrate such disposal for transuranic mixed 
waste, derived from defense-related activities, the US Department 
of Energy has prepared the Waste Isolation Pilot Plant (WIPP) 
near Carlsbad, New Mexico. This research and development facil- 
ity was excavated approximately at the center of a 600 m thick 
sequence of salt (halite) beds, 655 m below the surface. Proof of 
the long-term tectonic and hydrological stability of the region is 
supplied by the fact that these salt beds have remained essentially 
undisturbed since they were deposited during the Late Permian 
age, approximately 225 million years ago. Plutonium-239, the main 
radioactive component of transuranic mixed waste, has a half-life 
of 24,500 years. Even ten half-lives of this isotope - amounting to 
about a quarter million years, the time during which its activity will 
decline to background level represent only 0.11 percent of the his- 
tory of the repository medium. Therefore, deep geologic disposal of 
transuranic mixed waste in Permian bedded salt appears eminently 
feasible. 


3145 (DOE/WIPP-93-026) Brine Sampling and Evaluation 
Program, 1991 report. Deal, D.E. (International Technology Corp., 
Albuquerque, NM (United States)); Abitz, R.J.; Myers, J.; Martin, 
M.L.; Milligan, D.J.; Sobocinski, R.W.; Lipponer, P.P.J.; Belski, D.S. 
Westinghouse Electric Corp., Carlsbad, NM (United States). Waste 
Isolation Div. Sep 1993. 195p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-86AL31950. Order Num- 
ber DE94002351. Source: OSTI; NTIS; INIS; GPO Dep. 

The data presented in this report are the result of Brine Sampling 
and Evaluation Program (BSEP) activities at the Waste Isolation 
Pilot Plan (WIPP) during 1991. These BSEP activities document 
and investigate the origins, hydraulic characteristics, extent, and 
composition of brine occurrences in the Permian Salado Formation 
and seepage of that brine into the excavations at the WIPP. When 
excavations began at the WIPP in 1982, small brine seepages 
(weeps) were observed on the walls. Brine studies began as part 
of the Site Validation Program and were formalized as a program 
in its own right in 1985. During nine years of observations (1982— 
1991), evidence has mounted that the amount of brine seeping into 
the WIPP excavations is limited, local, and only a small fraction of 
that required to produce hydrogen gas by corroding the metal in 
the waste drums and waste inventory. The data through 1990 is 
discussed in detail and summarized by Deal and others (1991). 
The data presented in this report describes progress made during 
the calendar year 1991 and focuses on four major areas: (1) quan- 
tification of the amount of brine seeping across vertical surfaces in 
the WIPP excavations (brine “weeps); (2) monitoring of brine in- 
flow, e.g., measuring brines recovered from holes drilled downward 
from the underground drifts (downholes), upward from the under- 
ground drifts (upholes), and from subhorizontal holes; (3) further 
characterization of brine geochemistry; and (4) preliminary quantifi- 
cation of the amount of brine that might be released by squeezing 
the underconsolidated clays present in the Salado Formation. 


3146 (EGG-ERD—10422) Evaluation of historical and ana- 
lytical data on the TAN TSF-07 Disposal Pond. Medina, S.M. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Jul 1993. 285p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE94002834. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Technical Support Facility (TSF)-07 Disposal Pond, located 
at Test Area North at the Idaho National Engineering Laboratory, 
has been identified as part of Operable Unit 1-06 under the Com- 
prehensive Environmental Response, Compensation, and Liability 
Act. The Environmental Restoration and Waste Management 
Department is conducting an evaluation of existing site characteri- 
zation data for the TSF-07 Disposal Pond Track 1 investigation. 
The results from the site characterization data will be used to 
determine whether the operable unit will undergo a Track 2 investi- 
gation, an interim action, a remedial investigation/feasibility study, 
or result in a no-action decision. This report summarizes activities 
relevant to wastewaters discharged to the pond and characteriza- 
tion efforts conducted from 1982 through 1991. Plan view and 
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vertical distribution maps of the significant contaminants contained 
in the pond are included. From this evaluation it was determined 
that cobalt-60, cesium-137, americium-241, mercury, chromium, 
and thallium are significant contaminants for soils. This report also 
evaluates the migration tendencies of the significant contaminants 
into the perched water zone under the pond and the surrounding 
terrain to support the investigation. 


3147 (EGG-ESQ—10185(92)) Nonradiological liquid efflu- 
ent monitoring program: 1992 annual report. Johnson, J.A.; 
Peterson-Wright, L.J.; Meachum, T.R. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Aug 1993. 281p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE94002851. Source: OSTI; NTIS; INIS; GPO Dep. 

A monitoring program for nonradioactive parameters and pollu- 
tants in liquid effluents was initiated in October 1985 for facilities 
operated by EG&G Idaho, Inc., for the U.S. Department of Energy 
at the Idaho National Engineering Laboratory. Program design and 
implementation are discussed in this report. Design and method- 
ologies for sampling, analysis, and data management are also 
discussed. Monitoring results for 28 liquid effluent streams from 
(October 1991 through December 1992) are presented with 
emphasis on calendar year 1992 activities. All parameter measure- 
ments and concentrations were below the Resource Conservation 
and Recovery Act toxic characteristics limits. 


3148 (EGG-MS-10642) Improving iron-enriched basalt 
with additions of ZrO. and TiO2. Reimann, G.A.; Kong, P.C. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Jun 1993. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE94002809. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The iron-enriched basalt (IEB) waste form, developed at the 
Idaho National Engineering Laboratory a decade ago, was modified 
to IEB4 by adding sufficient ZrO. and TiO. to develop crystals of 
zirconolite upon cooling, in addition to the crystals that normally 
form in a cooling basalt. Zirconolite (CaZrTi207) is an extremely 
leach-resistant mineral with a strong affinity for actinides. Zircono- 
lite crystals containing uranium and thorium have been found that 
have endured more than 2 billion years of natural processes. On 
this basis, zirconolite was considered to be an ideal host crystal for 
the actinides contained in transuranic (TRU)-contaminated wastes. 
Crystals of zirconolite were developed in laboratory melts of IEB4 
that contained 5% each of ZrO. and TiO. and that were slow- 
cooled in the 1200-1000°C range. When actinide surrogates were 
added to IEB4, these oxides were incorporated into the crystals of 
zirconolite rather than precipitating in the residual glass phase. Zir- 
conolite crystals developed in IEB4 shoukd stabilize and immobilize 
the dilute TRUs in heterogeneous, buried low-level wastes as ef- 
fectively as this same phase does in the various formulations of 
Synroc used for the more concentrated TRUs encountered in high- 
level wastes. Synroc requires hot-pressing equipment, while IEB4 
precipitates zirconolite from a cooling basaltic melt. 


3149 (EGG-WM-10477) Issues related to EM management 
of DOE spent nuclear fuel. Abbott, D.G. (EG&G Idaho, Inc., 
Idaho Falis, ID (United States)); Abashian, M.S.; Chakraborti, S.; 
Roberson, K.; Meloin, J.M. EG and G Idaho, Inc., idaho Falls, ID 
(United States). Jul 1993. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE94002878. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a summary of the important issues involved in 
managing spent nuclear fuel (SNF) owned by the Department of 
Energy (DOE). Issues related to civilian SNF activities are not dis- 
cussed. DOE-owned SNF is stored primarily at the Hanford Site, 
Idaho National Engineering Laboratory (INEL), Savannah River 
Site (SRS), Oak Ridge National Laboratory (ORNL), and West Val- 
ley Demonstration Project. Smaller quantities of SNF are stored at 
Brookhaven National Laboratory, Sandia National Laboratories, 
and Los Alamos National Laboratory (LANL). There is a wide vari- 
ety of fuel types, including both low and high enrichment fuels from 
weapons production, DOE reactors, research and development 
programs, naval programs, and universities. Most fuel is stored in 
pools associated with reactor or reprocessing facilities. Smaller 
quantities are in dry storage. Physical conditions of the fuel range 
from excellent to poor or severely damaged. An issue is defined as 
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an important question that must be answered or decision that must 
be made on a topic or subject relevant to achieving the compli- 
mentary objectives of (a) storing SNF in compliance with applicable 
regulations and orders until it can be disposed, and (b) safely dis- 
posing of DOE’s SNF. The purpose of this document is to define 
the issues; no recommendations are made on resolutions. As 
DOE's national SNF management program is implemented, a sys- 
tem of issues identification, documentation, tracking, and resolution 
will be implemented. This document is an initial effort at issues 
identification. The first section of this document is an overview of 
issues that are common to several or all DOE facilities that man- 
age SNF. The common issues are organized according to specific 
aspects of spent fuel management. This is followed by discussions 
of management issues that apply specifically to individual DOE fa- 
cilities. The last section provides literature references. 


3150 (EGG-WM-10728) A preliminary evaluation of alter- 
natives for disposal of INEL low-level waste and low-level 
mixed waste. Smith, T.H.; Roesener, W.S.; Jorgenson-Waters, 
M.J. EG and G Idaho, inc., Idaho Falls, ID (United States). Jul 
1993. 433p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE94002899. Source: OSTI; NTIS; INIS; GPO Dep. 

The Mixed and Low-Level Waste Disposal Facility (MLLWDF) 
project was established in 1992 by the US Department of Energy 
Idaho Operations Office to provide enhanced disposal capabilities 
for Idaho National Engineering Laboratory (INEL) low-level mixed 
waste and low-level waste. This Preliminary Evaluation of Alterna- 
tives for Disposal of INEL Low-Level Waste and Low-Level Mixed 
Waste identifies and evaluates-on a preliminary, overview basis-the 
alternatives for disposal of that waste. Five disposal alternatives, 
ranging from of no-action” to constructing and operating the MLL- 
WDF, are identified and evaluated. Several subalternatives are 
formulated within the MLLWDF alternative. The subalternatives in- 
volve various disposal technologies as well as various scenarios 
related to the waste volumes and waste forms to be received for 
disposal. The evaluations include qualitative comparisons of the 
projected isolation performance for each alternative, and facility, 
health and safety, environmental, institutional, schedule, and rough 
order-of-magnitude life-cycle cost comparisons. The performance 
of each alternative is evaluated against lists of “musts” and 
“wants.” Also included is a discussion of other key considerations 
for decisionmaking. The analysis of results indicated further study 
is necessary to obtain the best estimate of long-term future waste 
volume and characteristics from the INEL Environmental Restora- 
tion activities and the expanded INEL Decontamination and 
Decommissioning Program. 


3151 (EGG-WTD-10771) Digface characterization test 
plan (remote testing). Croft, K.; Hyde, R.; Allen, S. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Aug 1993. 121p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE94002842. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The objective of the Digface Characterization (DFC) Remote 
Testing project is to remotely deploy a sensor head (Mini-Lab) 
across a digface to determine if it can characterize the contents 
below the surface. The purpose of this project is to provide a 
robotics technology that allows removal of workers from hazards, 
increases speed of operations, and reduces life cycle costs com- 
pared to alternate methods and technologies. The Buried Waste 
Integrated Demonstration (BWID) is funding the demonstration, 
testing, and evaluation of DFC. This document describes the test 
plan for the DFC remote deployment demonstration for the BWID. 
The purposes of the test plan are to establish test parameters so 
that the demonstration results are deemed useful and usable and 
perform the demonstration in a safe manner and within all regula- 
tory requirements. 


3152 (EUR-14595) System analysis for a dual-purpose 
repository. Bechthold, W. (Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projektgruppe Andere Entsorgungstechniken 
(PAE)); Closs, K.D.; Knapp, U.; Papp, R. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1993. 8ip. 


Contract Fl-2W-CT90-0038. Source: OSTI; NTIS (US Sales Only); 
INIS. 





This study focuses on planning and evaluating alternative con- 
cepts for dealing with the back-end of the nuclear fuel cycle. 
Emphasis is laid on the underground part of this system consisting 
in the disposal of radioactive waste/spent fuel that generates con- 
siderable heat. A given amount of spent fuel discharged from 
LWRs is subject to disposal and reprocessing, respectively. For the 
emerging mix of waste and spent fuel packages a sizeable variety 
of disposal variants is designed conceptually, thereby providing the 
database for further near- and far-field analyses as well as dose 
and cost calculations. The technical alternatives were compared 
with one another by a panel of experts relying on a set of objec- 
tives (criteria) which belong to seven criteria fields. Concept BD1 
(borehole and drift emplacement) and concept D3”* (three-level drift 
emplacement) best meet the requirements as stated by the criteria. 
The comparative analysis also helped detect areas of insufficient 
knowledge which introduced a degree of uncertainty into the sys- 
tems evaluation and gave rise to a continuation of the research 
programme. 


3153 (HW-—22081) Proposed combination of neutralized 
concentration building wastes with neutralized 5-6 and second 
cycle wastes. Gile, H.S. Hanford Works, Richland, WA (United 
States). 31 Aug 1951. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94003764. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD RESERVATION/radioactive 
waste processing; SLUDGES; TANKS; VOLUME 


3154 (HW-54752) Further studies on the recovery of fis- 
sion products and uranium from Purex 1WW. McKenzie, T.R. 
Hanford Atomic Products Operation, Richland, WA (United States). 
28 Jan 1958. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94001622. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The recovery of fission products from Hanford wastes has for 
some time been under investigation by various HAPO workers. 
Flowsheets for the recovery of cesium have been demonstrated, 
and one for the recovery of cerium is ready for full-level testing. 
Several tentative flowheets have also been proposed for the recov- 
ery of other fission products and of waste plutonium and uranium. 
The “integral Flowsheet” developed by Chemical Research Opera- 
tion is based primarily on the work of G.B. Barton. The present 
work is a continuation of that begun by Barton. The primary objec- 
tive has been the recovery of long lived fission products, other than 
cesium, with particular emphasis on cerium-144 and strontium-90. 
Secondary objectives of importance include: (1) the isolation of 
uranium and plutonium into solutions suitable for recovery by recy- 
cle into appropriate Purex plant streams, and (2) gathering data 
that may be useful at some later date on the recovery of the re- 
maining fission products (other than cerium and strontium) should 
these become valuable. Precipitation procedures were principally 
considered since idle plant facilities already exist which were 
designed for this type of process. It is also desirable that the pro- 
cesses developed be compatible with the already demonstrated 
cesium recovery flowsheet. 


3155 (HW-64928) Preliminary design criteria for the in- 
terim storage of high-level radioactive liquid wastes. Stivers, 
H.W. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 16 Dec 1960. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94001624. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Approximately five years of process improvements, and produc- 
tion line waste handling experience have been accumulated since 
the newest tank farm, 241-A, was placed into operation. Process 
improvements and modifications have resulted in waste volume re- 
ductions by decreasing the quantity of solids remaining in the liquid 
wastes from a unit of production. The resulting concentration of fis- 
sion products has produced mildly boiling solutions in the storage 
containers permitting further waste volume reductions. Waste han- 
dling procedures have been modified to provide safe interim 
containment of these concentrated wastes, but restrict the usable 
space in existing facilities. The resulting concentration of fission 
products in existing facilities has a maximum heat generation rate 
of 10 tP 15 BTU/hour per gallon stored and the contents have a 
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potential boiling life in excess of the anticipated life of the structure. 
Concentrations of fission products stored in the anticipated smaller 
tanks have an average heat generation 75 to 100 BTU/hour per 
gallon stored. A preliminary design criteria is needed as the basis 
for an engineering evaluation of tank design concepts to obtain 
maximum benefits from our operating experiences in the light of 
the future wastes and the Chemical Processing Department waste 
management program. 


3156 (HW-66618-RD) An appraisal of the Hanford high- 
level waste program. Campbell, B.F. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Sep 1960. 64p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE94001621. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

As set forth in the CPD Waste Management Program (HW- 
63958), new and improved methods of waste processing are 
planned to be initiated at Hanford. A major part of this program is 
concerned with the high-level wastes from the Purex Plant, with 
major objectives being the control of long-term hazards, the insur- 
ance of production continuity, and the attainment of positive waste 
accountability at reasonable over-all costs. Specific plans for the 
disposal of Purex wastes are based on the use of high tempera- 
ture calcination for immobilization and volume reduction of the 
solvent extraction raffinates (1WW). Four major steps are involved, 
each of which is of basic importance to the program objectives. 
These are: (1) interim 1WW storage and removal for calcination, 
(2) calcination, (3) primary containment of the calcined waste, and 
(4) long-term storage. Immobilization of coating wastes and organic 
wash wastes is also planned, either by tank solidification methods 
or possibly by inclusion in the calcination feed stream. This docu- 
ment was dated September 15, 1960. 


3157 (HW-69072) Radioactive contamination in_ liquid 
wastes discharged to ground at separations facilities through 
December 1960. Henle, R.C. Hanford Works, Richland, WA (United 
States). 14 Apr 1961. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94003742. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document summarizes the amounts of radioactive contami- 
nation discharged to ground from separations facilities through 
December 1960. Detailed data for individual disposal sites are pre- 
sented on a month-to-month basis for the period of July through 
December 1960. 


3158 (HW-76638) Radioactive contamination in_ liquid 
wastes discharged to ground at the separations facilities 
through December 1962. Backman, G.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
12 Mar 1963. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94003746. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document summarizes the amounts of radioactive contami- 
nation discharged to ground from separations facilities through 
December 1962. Detailed data for individual disposal sites are pre- 
sented on a month-to-month basis for the period of January 
through December 1962. Previous publications of this series are 
listed in the bibliography and may be referred to for specific infor- 
mation on measurements and radioactivity totals prior to December 
1962. Tables list the major disposal sites in the separation facilities, 
total volume of waste discharged to each location, and the gross 
amounts of plutonium and beta particle emitters discharged to 
ground since startup. This same data is presented on a monthly 
basis for cribs still in use. Information is presented on the source of 
the waste stream and the settling facility if used. Isotopic data are 
included for disposal sites from which the waste was analyzed for 
specific contaminants. Estimates of contamination and volumes 
discharged to swamps are also included. 


3159 (HW-81295-6) Radioactive liquid waste disposal for 
June 1964. Wilson, R.H. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 31 Aug 1964. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94003751. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 


ERA Vol. 19, No. 2 47 





05 NUCLEAR FUELS 
0520 Waste Management 


Short communication. HANFORD RESERVATION/radioactive 
waste disposal; LIQUID WASTES; VOLUME; RADIATION DOSES 


3160 (HW-81295-7) Radioactive liquid waste disposal for 
July, 1964. Wilson, R.H. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 9 Sep 1964. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94003395. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is a report of the radioactive liquid wastes discharged to the 
ground for July, 1964, at Hanford. The report lists plutonium and 
uranium by mass, 6-emitters by curies, and quantity of waste in 
liters. 


3161 (HW-81295-9) Radioactive liquid waste disposal for 
September 1964. Wilson, R.H. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 12 Nov 1964. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94003752. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication HANFORD RESERVATION /radioactive 
waste disposal; LIQUID WASTES; RADIOACTIVE WASTES; SEP- 
ARATION PROCESSES 


3162 (HW-81295-11) Radioactive liquid waste disposal 
for November 1964. Wilson, R.H. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 31 Dec 
1964. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94003747. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD RESERVATION/radioactive 
waste disposal; LIQUID WASTES; VOLUME 


3163 (IA-1481, pp. 91-92) Catalytic effect of some oxides 
on calcination of sodium nitrate. Sembira, A.N.; Perez, M.M. Is- 
rael Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 
1993. In Research laboratories annual report 1992. 279p. Order 


Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. CALCINATION/catalytic effects; CALCINA- 
TION; DIATOMACEOUS EARTH; OXIDES; SODIUM NITRATES 


3164 (IA-1481, pp. 184) Alternative ways to dispose of 
low level radioactive waste in hospitals and research laborato- 
ries. Ben-Shiomo, A.; Schlesinger, T.; Barshad, M. Israel Atomic 
Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In 
Research laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LOW-LEVEL RADIOACTIVE WASTES/ 
radioactive waste disposal; HOSPITALS; LABORATORIES 


3165 (INIS-XN-465) Psacoin level 1B intercomparison: 
An International code intercomparison exercise on a hypothet- 
ical safety assessment case study for radioactive waste 
disposal systems. Klos, R.A. Sinclair, J.E.; Torres, C.; 
Bergstroem, U.; Galson, D.A. Nuclear Energy Agency, 75 - Paris 
(France). Jun 1993. 100p. Order Number DE94609419. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report focuses on the biosphere modelling aspects of the 
assessment of the radiological impact of the disposal of radioactive 
waste in greater detail. Seven exposure pathways are modelled: 
drinking water, freshwater fish, meat, milk and grain consumption 
as well as external gamma irradiation and contaminated dust 
inhalation. The accumulation of radionuclides, released in ground- 
waters, in the upper soil is also modelled. The objectives of this 
Level 1b exercise can be summarized as follows: 1 to gain experi- 
ence in the application of probabilistic systems assessment 
methodology to transport and radiological exposure sub-models for 
the biosphere and hence to methods of estimating the total risk to 
individuals or groups of individuals; 2 to contribute to the verifica- 
tion of biosphere transport and exposure sub-models; 3 to 
investigate the effects of parameter uncertainty in the biosphere 
transport and exposure sub-models on the estimate of mean dose 
to individuals exposed via several exposure pathways. 


3166 (INIS-XN-466) Psacoin level S intercomparison: An 
international code intercomparison exercise on a hypothetical 
safety assessment case study for radioactive waste disposal 
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systems. Nuclear Energy Agency, 75 - Paris (France). Jun 1993. 
180p. Order Number DE94609420. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report documents the Level S exercise of the Probabilistic 
System Assessment Group (PSAG). Level S is the fifth in a series 
of Probabilistic Code Intercomparison (PSACOIN) exercises de- 
signed to contribute to the verification of probabilistic codes and 
methodologies that may be used in assessing the safety of ra- 
dioactive waste disposal systems and concepts. The focus of the 
Level S exercise lies on sensitivity analysis. Given a common data 
set of model output and input values the participants were asked to 
identify both the underlying model’s most important parameters 
(deterministic sensitivity analysis) and the link between the distribu- 
tions of the input and output values (distribution sensitivity 
analysis). Agreement was generally found where it was expected 
and the exercise has achieved its objectives in acting as a focus 
for testing and discussing sensitivity analysis issues. Among the 
outstanding issues that have been identified are: (i) that tech- 
niques for distribution sensitivity analysis are needed that avoid the 
problem of statistical noise; (ii) that further investigations are war- 
ranted on the most appropriate way of handling large numbers of 
effectively zero results generated by Monte Carlo sampling; and 
(iii) that methods need to be developed for demonstrating that the 
results of sensitivity analysis are indeed correct. 


3167 (IVA-M—284, pp. 73-86) Accelerator - reactor combi 
nation to reduce nuclear waste. Larsson, K.E. Royal Swedish 
Academy of Engineering Sciences, Stockholm (Sweden). 1993. 
(CONF-920009-: Man and technology in the future, Forsmark 
(Sweden), 1992). In Man and technology in the future. 163p. Or- 
der Number DE94607913. Source: OSTI; NTIS; INIS. 

The public demands that the nuclear power enterprise should be 
more ‘human’. By this is probably meant that human mistakes can- 
not be avoided and must therefore be acknowledged. With this in 
mind it is clear that in principle there should not be any radioactive 
waste of importance left with long half-lives. It should preferably be 
destroyed within one generation of human life. Also a reactor ex- 
cursion or core melt down should not be possible. It seems that 
ideas like the accelerator-driven concept could open one door-at 
least slightly-to this new and better nuclear world. The properties of 
the ATW-system discussed may be summarized as follows: *’Un- 
limited’ nuclear energy source.“ Reacting system safe. No prompt 
criticality possible. Limited cooling problems. No core melt down 
problem. * Long-lived radioactive residual products reduced by sev- 
eral orders of magnitude. Always small amounts of actinides and 
fission products in reacting volume. * System operates at low pres- 
sure. To this may be added that if the thorium-uranium cycle is 
used the risk for military abuse of the system is minimized. If those 
nations using nuclear power were willing to mobilize an effort of re- 
search and development of the same relative magnitude as was 
done to produce the first nuclear weapons, it would help to solve 
the problems. It would be a great-and maybe necessary-service to 
future generations. It would perhaps be possible to make nuclear 
energy one of the cleanest, safest, most reliable and long-lasting 
energy sources on our globe. (10 figs., 4 tabs.). 


3168 (JAERI-M-93-136) Design study of fusion experi- 
mental reactor tritium plant, (2):  Tritiated water and 
radioactive solid waste processing facilities. Yoshida, Hiroshi 
(Japan Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka 
Fusion Research Establishment); Naruse, Hideo; Ohkawa, Yoshi- 
nao; Asahara, Masaharu; Yokogawa, Nobuhisa; Tanemori, 
Nozomu; Horikiri, Hitoshi. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jul 1993. 128p. (In Japanese). Order Number 
DE94727552. Source: OSTI; NTIS; INIS. 

A preliminary design study of radio active waste processing and 
storage plants has been carried out for the ITER-CDA like fusion 
experimental reactor. The present report describes specifications of 
major components, system configuration, and building layout of the 
following plants; (1) Review of industrial technology for processing 
low level solid wastes from commercial nuclear power stations in 
Japan, (2) Water distillation plant for tritium reduction of the fusion 
experimental reactor primary cooling loop, (3) Water distillation 
plants for detritiation of tritiated waste water generated from the re- 
actor building tritium safety systems, (4) Low level solid wastes 





processing facilities, (5) High level rad-wastes transportation facil- 
ity, (6) Storage facility (5-year capacity) for the high and low level 
solid wastes. It was quantitatively clarified that realistic design of 
fusion experimental reactor with small production of radio active 
wastes is one of the key concerns for the realization of its con- 
struction in the early next stage. (author). 


3169 (JAERI-M—93-213) Conceptual design study and 
evaluation of an advanced treatment process applying a sub- 
merged combustion technique for spent solvents. Uchiyama, 
Gunzo (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Maeda, Mitsuru; Fijine, 
Sachio; Chida, Mitsuhisa; Kirishima, Kenji. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Oct 1993. 217p. (In Japanese). Or- 
der Number DE94727629. Source: OSTI; NTIS; INIS. 

An advanced treatment process based on a submerged combus- 
tion technique was proposed for spent solvents and the distillation 
residues containing transuranium (TRU) nuclides. A conceptual de- 
sign study and the preliminary cost estimation of the treatment 
facility applying the process were conducted. Based on the results 
of the study, the process evaluation on the technical features, such 
as safety, volume reduction of TRU waste and economics was 
carried out. The key requirements for practical use were also sum- 
marized. It was shown that the process had the features as follows: 
the simplified treatment and solidification steps will not generate 
secondary aqueous wastes, the volume of TRU solid waste will be 
reduced less than one tenth of that of a reference technique (pyrol- 
ysis process), and the facility construction cost is less than 1 % of 
the total construction cost of a future large scale reprocessing 
plant. As for the low level wastes of calcium phosphate, it was 
shown that the further removal of 6 - + nuclides with TRU nuclides 
from the wastes would be required for the safety in interim storage 
and transportation and for the load of shielding. (author). 


3170 (LA-—12562-MS) Measured solubilities and specia- 


tions of neptunium, plutonium, and americium in a typical 


groundwater (J-13) from the Yucca Mountain region: Milestone 
report 3010-WBS 1.2.3.4.1.3.1. Nitsche, H. (and others); Gatti, 
R.C.; Standifer, E.M. Los Alamos National Lab., NM (United 
States); Lawrence Berkeley Lab., CA (United States). Jul 1993. 
127p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36 ; AC03-76SF00098. Order Number 
DE94001566. Source: OSTI; NTIS; INIS; GPO Dep. 

Solubility and speciation data are important in understanding 
aqueous radionuclide transport through the geosphere. They define 
the source term for transport retardation processes such as sorp- 
tion and colloid formation. Solubility and speciation data are useful 
in verifying the validity of geochemical codes that are part of pre- 
dictive transport models. Results are presented from solubility and 
speciation experiments of °°7NpO2*, 239Pu*+, 241 Am3+/Nd*+, and 
243Am3+ in J-13 groundwater (from the Yucca Mountain region, 
Nevada, which is being investigated as a potential high-level nu- 
clear waste disposal site) at three different temperatures (25°, 60°, 
and 90°C) and pH values (5.9, 7.0, and 8.5). The solubility- 
controlling steady-state solids were identified and the speciation 
and/or oxidation states present in the supernatant solutions were 
determined. The neptunium solubility decreased with increasing 
temperature and pH. Plutonium concentrations decreased with 
increasing temperature and showed no trend with pH. The ameri- 
cium solutions showed no clear solubility trend with increasing 
temperature and increasing pH. 


3171 (LA-12708-MS) Preliminary conceptual model for 
mineral evolution in Yucca Mountain. Duffy, C.J. Los Alamos 
National Lab., NM (United States). Dec 1993. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE94003899. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A model is presented for mineral alteration in Yucca Mountain, 
Nevada, that suggests that the mineral transformations observed 
there are primarily controlled by the activity of aqueous silica. The 
rate of these reactions is related to the rate of evolution of the 
metastable silica polymorphs opal-CT and cristobalite assuming 
that ASIOxaq) is fixed at the equilibrium solubility of the most soluble 


silica polymorph present. The rate equations accurately predict the 
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present depths of disappearance of opal-CT and cristobalite. The 
rate equations have also been used to predict the extent of future 
mineral alteration that may result from emplacement of a high-level 
nuclear waste repository in Yucca Mountain. Relatively small 
changes in mineralogy are predicted, but these predictions are 
based on the assumption that emplacement of a repository would 
not increase the pH of water in Yucca Mountain nor increase its 
carbonate content. Such changes may significantly increase min- 
eral alteration. Some of the reactions currently occurring in Yucca 
Mountain consume H+ and CO32-. Combining reaction rate mod- 
els for these reactions with water chemistry data may make it 
possible to estimate water flux through the basal vitrophyre of the 
Topopah Spring Member and to help confirm the direction and rate 
of flow of groundwater in Yucca Mountain. 


3172 (LA-UR-—90-4432) A Los Alamos concept for acceler- 
ator transmutation of waste and energy production (ATW). Los 
Alamos National Lab., NM (United States). [1990]. 424p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94003089. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document contains the diagrams presented at the ATW (Ac- 
celerator Transmutation of Waste and Energy Production) External 
Review, December 10-12, 1990, held at Los Alamos National 
Laboratory. Included are the charge to the committee and the pre- 
sentations for the committee’s review. Topics of the presentations 
included an overview of the concept, LINAC technology, near-term 
application — high-level defense wastes (intense thermal neutron 
source, chemistry and materials), advanced application of the ATW 
concept — fission energy without a high-level waste stream 
(overview, advanced technology, and advanced chemistry), and a 
summary of the research issues. 


3173 (LA-UR-93-2220) Applications of pulsed power in 
advanced oxidation and reduction processes for pollution 
control. Rosocha, L.A.; Coogan, J.J.; Secker, D.A.; Smith, J.D. 
Los Alamos National Lab., NM (United States). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930616-27: 9. IEEE pulsed power con- 
ference, Albuquerque, NM (United States), 21-23 Jun 1993). Order 
Number DE93019118. Source: OSTI; NTIS; INIS; GPO Dep. 

A growing social awareness of the adverse impact of pollutants 
on our environment and the promulgation of environmental laws 
and regulations has recently stimulated the development of tech- 
nologies for pollution abatement and hazardous waste destruction. 
Pulsed power shows strong promise for contributing to the devel- 
opment of innovative technologies aimed at these applications. At 
Los Alamos we are engaged in two projects which apply pulsed 
power technology to the environment: the use of relativistic elec- 
tron beams and nonequilibrium plasmas for the destruction of 
hazardous organic compounds in aqueous-based and gaseous- 
based medial, respectively. Electron beams and nonequilibrium 
plasmas have also been applied to the treatment of flue gases 
such as SO, and NO, by other researchers. In this paper, we will 
describe our electron-beam and plasma experiments carried out on 
hazardous waste destruction. Additionally, we will describe the 
scaling of electron-beam and nonequilibrium plasma systems to 
industrial sizes, including discussions of electron accelerator archi- 
tecture, comparison of continuous-duty versus repetitively pulsed 
accelerators, plasma-discharge modulators, and needed pulsed 
power technology development. 


3174 (LA-UR-93-3243) Neutron radiation damage from ac- 
tinide decay and fission in the Hanford waste tanks. Perry, 
R.T. Los Alamos National Lab., NM (United States). 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930905-17: Actinides '93, 
Santa Fe, NM (United States), 19-24 Sep 1993). Order Number 
DE94000798. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the absolute neutron flux and neutron 
damage parameters in the steel walls of Hanford Site Waste Tank 
101 SY at Richland, Washington which, were determined to ascer- 
tain if significant neutron radiation damage had occurred from the 
storage of radioactive waste. The tank had been in operation for 
many years. The tank contains actinides of various species and 
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other radioactive material in various concentrations in approxi- 
mately 1 million gal. of waste sludge. Because the tank obviously 
is not, and has not been critical, any neutron flux in the tank must 
be the result of the neutron sources in the tank and their multiplica- 
tion through fission of the fissionable material present in the tank. 
There are six possible sources of neutrons in the tank. They are: 
(alpha,n) reactions, spontaneous fission, (gamma,n) reactions, cos- 
mic rays, delayed neutrons and the fission process itself. In these 
calculations, we made conservative estimates of the amounts of 
radioactive isotopes that result in alpha decay, gamma production, 
and spontaneous fission in order to calculate the neutron source 
from these processes. Cosmic rays and delayed neutrons as a 
neutron source were also considered. A conservative estimate of 
the neutron sources was necessary because the contents and his- 
tory of the tank are not well known. This neutron source was used 
in a neutron transport calculation to determine the multiplication re- 
sulting from actinide fission and the subsequent neutron fluxes. 
The absolute flux was used to determine the radiation damage 
parameters of helium production, hydrogen production, and dis- 
placement per atom in the wall of the tank. 


3175 (LA-UR-93-3299) Effects of magmatic processes on 
the potential Yucca Mountain repository: Field and computa- 
tional studies. Valentine, G.A.; Groves, K.R.; Gable, C.W.; Perry, 
F.V.; Crowe, B.M. Los Alamos National Lab., NM (United States). 
[1993]. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9309228-2: Fo- 
cus 93: site characterization and model validation, Las Vegas, NV 
(United States), 26-29 Sep 1993). Order Number DE94000896. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Assessing the risk of future magmatic activity at a potential 
Yucca Mountain radioactive waste repository requires, in addition 
to event probabilities, some knowledge of the consequences of 
such activity. Magmatic consequences are divided into an eruptive 
component, which pertains to the possibility of radioactive waste 
being erupted onto the surface of Yucca Mountain, and a subsur- 
face component, which occurs whether there is an accompanying 
eruption or not. The subsurface component pertains to a suite of 
processes such as hydrothermal activity, changes in country rock 
properties, and long term alteration of the hydrologic flow field 
which change the waste isolation system. This paper is the second 
in a series describing progress on studies of the effects of mag- 
matic activity. We describe initial results of field analog studies at 
small volume basaltic centers where detailed measurements are 
being conducted of the amount of wall rock debris that can be 
erupted as a function of depth in the volcanic plumbing system. 
Constraints from field evidence of wall rock entrainment mecha- 
nisms are also discussed. Evidence is described for a mechanism 
of producing subhorizontal sills versus subvertical dikes, an issue 
that is important for assessing subsurface effects. Finally, new 
modeling techniques, which are being developed in order to cap- 
ture the three dimensional complexities of real geologic situations 
in subsurface effects, are described. 


3176 (LA-UR-93-3435) Spallation radiation damage and 
dosimetry for accelerator transmutation of waste applications. 
Wechsler, M.S. (North Carolina State Univ., Raleigh, NC (United 
States). Dept. of Nuclear Engineering); Lin, C.; Ferguson, P.D.; 
Sommer, W.F. Los Alamos National Lab., NM (United States). 
[1993]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930809-9: 8. 
ASTM-EURATOM symposium on reactor dosimetry, Vail, CO 
(United States), 29 Aug - 3 sep 1993). Order Number 
DE94000705. Source: OSTI; NTIS; INIS; GPO Dep. 

Proposals are currently being made for systems to treat radioac- 
tive waste based on the use of accelerator-driven neutron sources. 
A linear proton accelerator with energies as high as 1600 MeV and 
currents up to 250 ma are anticipated for the driver. The neutron 
fluxes may reach up to 107° neutrons/m?s as generated by the 
spallation reactions that occur when the protons strike target mate- 
rials. Calculations are described to determine radiation fluxes and 
flux spectra inherent in such systems and to estimate likely radia- 
tion effects on system components. The calculations use LAHET, a 
Monte Carlo high-energy transport code, and MCNP, a generalized- 
geometry, coupled neutron-photon Monte Carlo transport code. 
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Cross sections for displacement and helium production are pre- 
sented for spallation neutrons of energies from 21 MeV to 1600 
MeV for Inconel 718 (Ni plus 18.5, 18.5, 5.1, and 3 wt % of Cr, Fe, 
Nb, and Mo, respectively), an alloy that is used for the proton beam 
entry window in several accelerators. In addition, results for this al- 
loy are presented for the primary knocked-on atom (PKA) spectrum 
and the transmutation yield for 1600 MeV incident neutrons. 


3177 (LA-UR-93-3505) Simulation modeling of the proba- 
bility of magmatic disruption of the potential Yucca Mountain 
Site. Crowe, B.M. (Los Alamos National Lab., NM (United States)); 
Perry, F.V.; Valentine, G.A.; Wallmann, P.C.; Kossik, R. Los 
Alamos National Lab., NM (United States). [1993]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9309228-6: Focus 93: site characterization 
and model validation, Las Vegas, NV (United States), 26-29 Sep 
1993). Order Number DE94002599. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The first phase of risk simulation modeling was completed for 
the probability of magmatic disruption of a potential repository at 
Yucca Mountain. E1, the recurrence rate of volcanic events, is 
modeled using bounds from active basaltic volcanic fields and mid- 
point estimates of E1. The cumulative probability curves for El are 
generated by simulation modeling using a form of a triangular dis- 
tribution. The 50% estimates are about 5 to 8 x 10° events yr-'. 
The simulation modeling shows that the cumulative probability dis- 
tribution for E1 is more sensitive to the probability bounds then the 
midpoint estimates. The E2 (disruption probability) is modeled 
through risk simulation using a normal distribution and midpoint es- 
timates from multiple alternative stochastic and structural models. 
The 50% estimate of E2 is 4.3 x 10-% The probability of magmatic 
disruption of the potential Yucca Mountain site is 2.5 x 107° yr-". 
This median estimate decreases to 9.6 x 10-° yr—" if E1 is modi- 
fied for the structural models used to define E2. The Repository 
Integration Program was tested to compare releases of a simulated 
repository (without volcanic events) to releases from time histories 
which may include volcanic disruptive events. Results show that 
the performance modeling can be used for sensitivity studies of 
volcanic effects. 


3178 (LA-UR-93-3536) RF system considerations for 
accelerator production of tritium and the transmutation of nu- 
clear waste. Tallerico, P.J.; Lynch, M.T. Los Alamos National Lab., 
NM (United States). [1993]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-931215-—2: International electron devices meeting, Wash- 
ington, DC (United States), 5-8 Dec 1993). Order Number 
DE94002630. Source: OSTI; NTIS; INIS; GPO Dep. 

RF driven proton accelerators for the transmutation of nuclear 
waste (ATW) or for the production of tritium (APT) require unprece- 
dented amounts of CW RF power at UHF frequencies. For both 
systems, the baseline design is for 246 MW at 700 MHz and 8,5 
MW at 350 MHz. The main technical challenges are how to design 
and build such a large system so that it has excellent reliability, 
high efficiency, and reasonable capital cost. The issues associated 
with the selection of the RF amplifier and the sizes of the power 
supplies are emphasized in this paper. 


3179 (LA-UR-93-3800) Simulation and rheological analy- 
sis of Hanford Tank 241-SY-101: Final report. Sams, E.C.; 
Tennant, R.A.; Piccola, J.P. Jr. Los Alamos National Lab., NM 
(United States). Oct 1993. 172p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94002724. Source: OSTI; NTIS; INIS; GPO Dep. 
Rheological characterization and small scale simulation of Han- 
ford Tank 241-SY-101 has been initiated to aid in the remediation 
efforts for the Department of Energy Hanford Site. The study has 
been initiated in response to growing concerns about the potential 
flammability hazard pertaining to the periodic release of up to 
10,000 cubic feet of hydrogen, nitrous oxide, nitrogen, and ammo- 
nia gases. Various stimulants emulating the radioactive waste 
stored in this tank have been used to ascertain the rheological pa- 
rameters of the waste, simulate the ongoing processes of gas 
generation and release phenomenon inside the tank, and deter- 


mine the feasibility of jet mixing to achieve a controlled release of 
the gas mixture. 





3180 (LBL-30043) Geotechnical support and topical stud- 
ies for nuclear waste geologic repositories: Annual report, 
fiscal year 1989. Lawrence Berkeley Lab., CA (United States). 
Dec 1990. 186p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94003377. Source: OSTI; NTIS; INIS; GPO Dep. 

This multidisciplinary project was initiated in fiscal year 1986. It 
comprises two major interrelated tasks, technical assistance and 
topical studies. The present report lists the technical reviews and 
comments made during the fiscal year 1989 and summarizes the 
technical progress of the topical studies. The major task was a 
study of the mechanical, hydraulic, geophysical and geochemical 
properties of fractures in geologic rock masses. In the area of tech- 
nical assistance, there were a total of 30 geotechnical support 
activities, including reviews of 15 study plans (SP) and participation 
in 5 SP Review Workshops; in-depth multidisciplinary review of 5 
Exploratory Shaft Facility (ESF) Study Plans and presentation of 
results to DOE; preparation and revision of a white paper and pro- 
posed work statement on preclosure monitoring and performance 
confirmation as an outgrowth of a request made by DOE to LBL; 
the hosting of a DOE program review; with DOE’s encouragement, 
preparation of 8 papers for the International High-Level Radioactive 
Waste Management Conference to be held in April, 1990 in Las 
Vegas, Nevada; and 5 instances of general technical assistance to 
DOE. 


3181 (NWPO-TR-019-92) Review and critique of the US 
Department of Energy environmental program plan for site 
characterization for a high-level waste repository at Yucca 
Mountain, Nevada. Nevada Nuclear Waste Project Office, Carson 
City, NV (United States). 1992. 65p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG08-85NV10461. 


Order Number DE93041147. Source: OSTI; NTIS; INIS; GPO Dep. 
This report provides a review and critique of the US Department 


of Energy (DOE) environmental program plan for site characteriza- 
tion activities at Yucca Mountain which principally addresses 
compliance with federal and state environmental regulation and to 
a lesser extent monitoring and mitigation of significant adverse im- 
pacts and reclamation of disturbed areas. There are 15 documents 
which comprise the plan and focus on complying with the environ- 
mental requirements of the Nuclear Waste Policy Act, as amended, 
(NWPA) and with single-media environmental statutes and their 
regulations. All elements of the plan follow from the 1986 statutory 
environmental assessment (EA) required by NWPA which con- 
cluded that no significant adverse impacts would result from 
characterization of the Yucca Mountain site. The lack of appropri- 
ate environmental planning and review for site characterization at 
Yucca Mountain points to the need for an oversight function by the 
State of Nevada. It cannot be assumed that on its own DOE will 
properly comply with environmental requirements, especially the 
substantive requirements that comprise the intent of NEPA. Thus, 
procedures must be established to assure that the environmental 
interests of the State are addressed in the course of the Yucca 
Mountain Project. Accordingly, steps will be taken by the State of 
Nevada to review the soundness and efficacy of the DOE field sur- 
veys, monitoring and mitigation activities, reclamation actions, and 
ecological impact studies that follow from the DOE environmental 
program plans addressed by this review. 


3182 (ORNL/ER-195) Readiness Review Plan for the In- 
terim Remedial Action on Surface Debris in Waste Area 
Grouping 11 at Oak Ridge National Laboratory, Oak Ridge, TN. 
Oak Ridge National Lab., TN (United States). Oct 1993. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94002588. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Readiness Review Plan was prepared by the Waste Area 
Grouping (WAG) 11 Site Project Readiness Review Team as an 
overview of the Interim Remedial Action on Surface Debris in WAG 
11 project at Oak Ridge National Laboratory, including major readi- 
ness milestones, criteria development methodology, and a list of 
events to occur as part of the review process for determining readi- 
ness for each project phase. 
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3183 (ORNL/TM-11867) Evaluation of dry-solids-blend 
material source for grouts containing 106-AN waste: Septem- 
ber 1990 progress report. Gilliam, T.M.; Osborne, S.C.; Francis, 
C.L.; Scott, T.C. Oak Ridge National Lab., TN (United States). Sep 
1993. 206p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94000561. Source: OSTI; NTIS; INIS; GPO Dep. 

Stabilization/solidification (S/S) is the most widely used technol- 
ogy for the treatment and ultimate disposal of both radioactive and 
chemically hazardous wastes. Such technology is being utilized in a 
Grout Treatment Facility (GTF) by the Westinghouse Hanford Com- 
pany (WHC) for the disposal of various wastes, including 106-AN 
wastes, located on the Hanford Reservation. The WHC personnel 
have developed a grout formula for 106-AN disposal that is de- 
signed to meet stringent performance requirements. This formula 
consists of a dry-solids blend containing 40 wt % limestone, 28 wt 
% granulated blast furnace slag (BFS), 28 wt % ASTM Class F fly 
ash, and 4 wt % Type I-Il-LA Portland cement. The blend is mixed 
with 106-AN waste at a ratio of 9 lb of dry-solids blend per gallon 
of waste. This report documents progress made to date on efforts 
at Oak Ridge National Laboratory (ORNL) in support of WHC’s 
Grout Technology Program to assess the effects of the source of 
the dry-solids-blend materials on the resulting grout formula. 


3184 (ORNL/TM-12437/V1) Development of grout formu- 
lations for 106-AN waste: Mixture-experiment results and 
analysis: Volume 1, Narrative and recommendations. Spence, 
R.D. (Oak Ridge National Lab., TN (United States)); McDaniel, 
E.W.; Anderson, C.M.; Lokken, R.O.; Piepel, G.F. Oak Ridge Na- 
tional Lab., TN (United States); Pacific Northwest Lab., Richland, 
WA (United States). Sep 1993. 68p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400 ; 
AC06-76RL01830. Order Number DE94001089. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Twenty potential ingredients were identified for use in developing 
a 106-AN grout formulation, and 18 were subsequently obtained 
and tested. Four ingredients-Type II-LA (moderate heat of hydra- 
tion) Portland cement, Class F fly ash, attapulgite 150 drilling clay, 
and ground air-cooled blast-furnace slag (GABFS) were selected 
for developing the 106-AN grout formulations. A mixture experiment 
was designed and conducted around the following formulation: 2.5 
Ib of cement per gallon, 1.2 Ib of fly ash per gallon, 0.8 |b of atta- 
pulgite per gallon, and 3.5 lb of GABFS per gallon. Reduced 
empirical models were generated from the results of the mixture 
experiment. These models were used to recommend several grout 
formulations for 106-AN. Westinghouse Hanford Company selected 
one of these formulations to be verified for use with 106-AN and a 
backup formulation in case problems arise with the first choice. 


3185 (ORNL/TM-12437/V2) Development of grout formu- 
lations for 106-AN waste: Mixture-experiment results and 
analysis: Volume 2, Data presentation. Spence, R.D. (Oak 
Ridge National Lab., TN (United States)); McDaniel, E.W.; Ander- 
son, C.M.; Lokken, R.O.; Piepel, G.F. Oak Ridge National Lab., TN 
(United States). Sep 1993. 577p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400 ; 
AC06-76RL01830. Order Number DE94001090. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Twenty potential ingredients were identified for use in developing 
a 106-AN grout formulation, and 18 were subsequently obtained 
and tested. Four ingredients: Type II-LA (moderate heat of hydra- 
tion) Portland cement, Class F fly ash, attapulgite 150 drilling clay, 
and ground air-cooled blast-furnace slag (GABFS) — were selected 
for developing the 106-AN grout formulations. A mixture experiment 
was designed and conducted around the following formulation: 2.5 
lb of cement per gallon, 1.2 Ib of fly ash per gallon, 0.8 Ib of atta- 
pulgite per gallon, and 3.5 lb of GABFS per gallon. Reduced 
empirical models were generated from the results of the mixture 
experiment. These models were used to recommend several grout 
formulations for 106-AN. Westinghouse Hanford Company selected 
one of these formulations to be verified for use with 106-AN and a 
backup formulation in case problems arise with the first choice. This 
report presents the mixture-experimental results and leach data. 
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3186 (PNL-8534-Vol.3) Hanford environmental analytical 
methods: Methods as of March 1990: Volume 3, Appendix A2- 
I. Goheen, S.C.; McCulloch, M.; Daniel, J.L. Pacific Northwest 
Lab., Richland, WA (United States). May 1993. 391p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94001870. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper from the analytical laboratories at Hanford describes 
the method used to measure pH of single-shell tank core samples. 
Sludge or solid samples are mixed with deionized water. The pH 
electrode used combines both a sensor and reference electrode in 
one unit. The meter amplifies the input signal from the electrode 
and displays the pH visually. 


3187 (PNL-8700) Human Factors engineering criteria and 
design for the Hanford Waste Vitrification Plant preliminary 
safety analysis report. Wise, J.A.; Schur, A.; Stitzel, J.C.L. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1993. 31p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94001003. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report provides a rationale and systematic methodology for 
bringing Human Factors into the safety design and operations of 
the Hanford Waste Vitrification Plant (HWVP). Human Factors 
focuses on how people perform work with tools and machine sys- 
tems in designed settings. When the design of machine systems 
and settings take into account the capabilities and limitations of the 
individuals who use them, human performance can be enhanced 
while protecting against susceptibility to human error. The inclusion 
of Human Factors in the safety design of the HWVP is an essential 
ingredient to safe operation of the facility. The HWVP is a new 
construction, nonreactor nuclear facility designed to process ra- 
dioactive wastes held in underground storage tanks into glass logs 
for permanent disposal. Its design and mission offer new opposites 
for implementing Human Factors while requiring some means for 
ensuring that the Human Factors assessments are sound, compre- 
hensive, and appropriately directed. 


3188 (PNL-8840) Natural analog study of engineered pro- 
tective barriers at the Hanford Site. Bjornstad, B.N.; Teel, S.S. 
Pacific Northwest Lab., Richland, WA (United States). Sep 1993. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94001084. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this study is to evaluate surficial sedimentary de- 
posits formed in the Pasco Basin over the geologic past as 
analogs for engineered protective barriers. Evidence for likely 
changes to be expected in an engineered barrier are preserved in 
geologically recent deposits. Although the design life of the engi- 
neered bonier is only 1,000 years, soils and sediments of this age 
are uncommon in the Pasco Basin. The evidence of and probability 
for the following natural processes that could adversely affect the 
long-term stability of an engineered protective barrier reviewed in 
this report are deflation by wind, soil compaction, soil eluviation/ 
illuviation, bioturbation, and cryoturbation. 


3189 (PNL-8880) Historical trends in tank 241-SY-101 
waste temperatures and levels. Antoniak, Z.|. Pacific Northwest 
Lab., Richland, WA (United States). Sep 1993. 71p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE94001081. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The gas release and fluctuating level of the waste in tank 241- 
SY-101 have prompted more detailed interest in its historical 
behavior, in hopes of achieving a better understanding of its cur- 
rent status. To examine the historical behavior, essentially all of the 
tank waste temperature and level data record has been retrieved, 
examined, and plotted in various ways. To aid in interpreting the 
data, the depth of the non-convective waste layer was estimated 
by using a least-squares Chebyshev approximation to the tempera- 
tures. This report documents the retrieval critical examination, and 
graphic presentation of 241-SY-101 temperature and waste level 
histories. The graphic presentations clearly indicate a tank cooling 
trend that has become precipitous since late 1991. The plots also 
clearly show the decreasing frequency of waste gas release 
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events, increasing height of the non-convective layer, and larger 
level drops per event. 


3190 (PNL-8886) Evaluation of bubbler/diaphragm tech- 
niques to measure surface level in the waste storage tanks. 
Peters, T.J.; Hickman, B.J.; Colson, J.B. Pacific Northwest Lab., 
Richland, WA (United States). Oct 1993. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94002182. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report describes the results of tests conducted at the Pacific 
Northwest Laboratory (PNL) to determine if a bubbler technique 
can be used to determine the surface level in the waste tanks. Two 
techniques were evaluated. The first technique is a standard bub- 
bler system in which a tube is placed below the surface of the 
liquid to be measured and air pressure inside a tube is increased 
until bubbles begin to become emitted from the tube. The air pres- 
sure then is a function of the pressure at the bottom of the tube. 
The second technique involves a system similar to the standard 
bubbler technique, but instead of bubbles being released into the 
material to be gauged, air pressure is increased against a 
diaphragm until enough pressure is applied to overcome the pres- 
sure of the liquid at the given depth, at which time the air then 
flows in a return loop back to a vent. The advantage of the 
diaphragm system is that it is a sealed system; thus no air is re- 
leased into the waste tank materials, and it is not possible for the 
waste tank materials to get into the air flow. Based on the results 
of the tests conducted in this program, it appears that the bubbler 
and diaphragm systems that were tested could not be used for 
accurate measurements of the level in the waste tanks. Both ex- 
hibited deposits of simulated waste tank material at the end of the 
devices which affected the ability of the gauge to accurately deter- 
mine changes in the surface level even though the measured value 
of the level was inaccurate. Further investigations into the cause of 
this inaccuracy may be warranted. Alternate diaphragm materials 
may improve the performance of this gauge. 


3191 (PNL-8888) Ferrocyanide Safety Project Task 3 Fer- 
rocyanide Aging Studies FY 1993 annual report. Lilga, M.A.; 
Lumetta, M.R.; Schiefelbein, G.F. Pacific Northwest Lab., Richland, 
WA (United States). Oct 1993. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94002605. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Ferrocyanide Task Team is addressing issues in- 
volving ferrocyanide precipitates in single-shell waste storage tanks 
(SSTs), in particular the storage of waste in a safe manner. This 
Task Team, composed of researchers from Westinghouse Hanford 
Company (WHC), Pacific Northwest Laboratory (PNL), and outside 
consultants, was formed in response to the need for an updated 
analysis of safety questions about the Hanford ferrocyanide tanks. 
The Ferrocyanides Safety Project at PNL is part of the Waste Tank 
Safety Program led by WHC. The overall purpose of the WHC pro- 
gram, sponsored by the US Department of Energy's Tank Farm 
Project Office, is to (1) maintain the ferrocyanide tanks with mini- 
mal risk of an accident, (2) select one or more strategies to assure 
safe storage, and (3) close out the unreviewed safety question 
(USQ). This annual report gives the results of the work conducted 
by PNL in FY 1993 on Task 3, Ferrocyanides Aging Studies, which 
deals with the aging behavior of simulated ferrocyanide wastes. 
Aging processes include the dissolution and hydrolysis of nickel 
ferrocyanides in high pH aqueous solutions. Investigated were the 
effects of pH variation; ionic strength and sodium ion concentration; 
the presence of anions such as phosphate, carbonate, and nitrate; 
temperature; and gamma radiation on solubility of ferrocyanide 
materials including In-Farm-IA, Rev. 4 _ flowsheet-prepared 
NagNiFe(CN).. 


3192 (PNL-8889-Vol.1) Solid-waste leach characteristics 
and contaminant-sediment interactions: Volume 1, Batch leach 
and adsorption tests and sediment characterization. Serne, R.J. 
(Pacific Northwest Lab., Richland, WA (United States)); LeGore, 
V.L.; Cantrell, K.J.; Lindenmeier, C.W.; Campbell, J.A.; Amonette, 
J.E.; Conca, J.L.; Wood, M.I. Pacific Northwest Lab., Richland, WA 
(United States). Oct 1993. 117p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94002606. Source: OSTI; NTIS; INIS; GPO Dep. 





The objectives of this report and subsequent volumes include 
describing progress on (1) development of conceptual-release 
models for Hanford Site defense solid-waste forms; (2) optimization 
of experimental methods to quantify the release from contaminants 
from solid wastes and their subsequent interactions with unsatu- 
rated sediments; and (3) creation of empirical data for use as 
provisional source term and retardation factors that become input 
parameters for performance assessment analyses for future Han- 
ford disposal units and baseline risk assessments for inactive and 
existing disposal units. 


3193 (PNL-8892) 1/12-Scale mixing interface visualization 
and buoyant particle release tests in support of Tank 241-SY- 
101 hydrogen mitigation. Eschbach, E.J.; Enderlin, C.W. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1993. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94003144. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In support of tank waste safety programs, visualization tests 
were performed in the 1/12-scale tank facility, using a low-viscosity 
simulant. The primary objective of the tests was to obtain video 
records of the transient jet-sludge interaction. The intent is that 
these videos will provide useful qualitative data for comparison with 
model predictions. Two tests were initially planned: mixing interface 
visualization (MIV) and buoyant particle release (BPR). Completion 
of the buoyant particle release test was set aside in order to com- 
plete additional MIV tests. Rheological measurements were made 
on simulant samples before testing, and the simulant was found to 
exhibit thixotropic behavior. Shear vane measurements were also 
made on an in-situ analog of the 1/12-scale tank simulant. Simu- 
lant shear strength has been observed to be time dependent. The 
primary objective of obtaining video records of jet-sludge interac- 
tion was satisfied, and the records yielded jet location information 
which may be of use in completing model comparisons. The mod- 
eling effort is not part of this task, but this report also discusses 
test specific instrumentation, visualization techniques, and shear 
vane instrumentation which would enable improved characteriza- 
tion of jet-sludge interaction and simulant characteristics. 


3194 (PNL-8911) Field Lysimeter Test Facility status re- 
port IV: FY 1993. Gee, G.W.; Felmy, D.G.; Ritter, J.C.; Campbell, 
M.D.; Downs, J.L.; Fayer, M.J.; Kirkham, R.R.; Link, S.O. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1993. 77p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. Order Number DE94003267. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At the U.S. Department of Energy’s Hanford Site near Richland, 
Washington, a unique facility, the Field Lysimeter Test Facility 
(FLTF) is used to measure drainage from and water storage in soil 
covers. Drainage has ranged from near zero amounts to more than 
50% of the applied water, with the amount depending on vegetative 
cover and soil type. Drainage occurred from lysimeters with coarse 
soils and gravel covers, but did not occur from capillary barrier-type 
lysimeters (1.5 m silt loam soil over coarse sands and gravels) ex- 
cept under the most extreme condition tested. For capillary barriers 
that were irrigated and kept vegetation-free (bare surface), no 
drainage occurred in 5 of the past 6 years. However, this past year 
(1992-1993) a record snowfall of 1,425 mm occurred and water 
storage in the irrigated, bare-surfaced capillary barriers exceeded 
500 mm resulting in drainage of more than 30 mm from these bar- 
riers. In contrast, capillary barriers, covered with native vegetation 
(i.e., shrubs and grasses) did not drain under any climatic condition 
(with or without irrigation). In FY 1994, the FLTF treatments will be 
increased from 11 to 17 with the addition of materials that will sim- 
ulate portions of a prototype barrier planned for construction in 
1994 at the Hanford Site. The 17 FLTF treatments are designed to 
test the expected range of surface soil, vegetation, and climatic 
conditions encountered at the Hanford Site and will assist in evalu- 
ating final surface barrier designs for a waste disposal facility. 


3195 (PNL-8927) Sample preparation for semivolatile or- 
ganics analysis of Hanford single-shell tank waste with high 
nitrate/nitrite and water content. Stromatt, R.W.; Hoppe, E.W.; 
Steele, M.J. Pacific Northwest Lab., Richland, WA (United States). 
Nov 1993. 59p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC06-76RL01830. Order 
DE94003875. Source: OSTI; NTIS; INIS; GPO Dep. 
This report describes research work carried out to solve sample 
preparation problems associated with applying gas chromatography 
with mass spectrometric detection (GC/MS) to the analysis of sin- 
gle shell tank (SST) samples from Hanford for semivolatile organic 
compounds. Poor performance was found when applying the pro- 
cedures based on the U.S. Environmental Protection Agency 
(EPA), Contract Laboratory Program, Statement of Work (CLP 
SOW). Analysis work was carried out on simulated drainable liquid 
modeled after the SST core samples which had evidenced analysis 
problems. Some work was also conducted on true SST samples. It 
was found that the pH range was too broad in the original proce- 
dure. It was also found that by decreasing the amount of methanol 
used in the extraction process, problems associated with the for- 
mation of an azeotrope phase could be avoided. The authors 
suggest a new procedure, whose eventual application to a wide ar- 
ray of SST samples will lend itself to better quality control limits. 


3196 (PNL-SA-22886) Low-level radioactive waste dis- 
posal in the United States: An overview of current commercial 
regulations and concepts. Kennedy, W.E. Jr. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9308152—4: ICRP-60: International Atomic 
Energy Agency interregional training course on management of ra- 
dioactive waste from nuclear power plants, Argonne, IL (United 
States), 23 Aug - 17 sep 1993). Order Number DE94001677. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Commercial low-level radioactive waste disposal in the United 
States is regulated by the US Nuclear Regulatory Commission 
(NRC) under 10 CFR 61 (1991). This regulation was issued in 
1981 after a lengthy and thorough development process that con- 
sidered the radionuclide concentrations and _ characteristics 
associated with commercial low-level radioactive waste streams; al- 
ternatives for waste classification; alternative technologies for 
low-level radioactive waste disposal; and data, modeling, and sce- 
nario analyses. The development process also included the 
publication of both draft and final environmental impact statements. 
The final regulation describes the general provisions; licenses; 
performance objectives; technical requirements for land disposal; fi- 
nancial assurances; participation by state governments and Indian 
tribes; and records, reports, tests, and inspections. This paper pro- 
vides an overview of, and tutorial on, current commercial low-level 
radioactive waste disposal regulations in the United States. 


3197 (RFP-4756) Critical parameters and TCLP perfor- 
mance of the RFP microwave solidification system. Sprenger, 
G.S. EG and G Rocky Flats, Inc., Golden, CO (United States). 
Rocky Flats Plant. [1993]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC34-90DP62349. 
(CONF-931119-1: 3. international symposium on_ stabiliza- 
tion/solidification of hazardous, radioactive and mixed wastes, 
Williamsburg, VA (United States), 1-5 Nov 1993). Order Number 
DE94002021. Source: OSTI; NTIS; INIS; GPO Dep. 

Two series of experiments were conducted at Rocky Flats Plant 
(RFP) to identify the critical operating parameters for microwave 
solidification and to evaluate the performance of the product 
against the EPA's Toxicity Characteristic Leach Procedure (TCLP). 
A surrogate hydroxide coprecipitation sludge spiked with heavy 
metals was used in the study. The RFP process uses microwave 
energy to heat and melt the waste into a vitreous final form that is 
suitable for land disposal. The results of the study indicate that 
waste loading and borax content in the glass forming frit are critical 
in the treatment of hydroxide sludge. Also, the product will easily 
satisfy EPA's limitations for land disposal. These results are very 
encouraging and support RFP’s commitment to the use of mi- 
crowave technology for treatment of various mixed waste streams 
at the facility. 


3198 (RL-NRD-828) Chemical disposal to the Columbia 
River by 100-N Area. Bainard, W.D. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 4 
Mar 1966. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94003750. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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As a result of an AEC directive, a review has been made of the 
disposal of chemicals to the Columbia River by 100-N to determine 
if any water pollution hazards exist. The search revealed that no 
chemicals are released continuously in hazardous concentrations; 
that three cases exist where hazardous concentrations might be re- 
leased intermittently under worst-case conditions; that two cases 
exist where intermittent releases result in questionable conditions; 
and that two cases exist where accidental release from storage 
might result in hazardous conditions. Recommendations for correc- 
tive action are given in all cases. 


3199 (SAND-92-1853) Effect of boundary conditions on 
the strength and deformability of replicas of natural fractures 
in welded tuff: Data report: Yucca Mountain Site Characteriza- 
tion Project. Wibowo, J. (Colorado Univ., Boulder, CO (United 
States). Dept. of Civil, Environmental, and Architectural Engineer- 
ing); Amadei, B.; Sture, S.; Robertson, A.B.; Price, R.H. Sandia 
National Labs., Albuquerque, NM (United States). Sep 1993. 246p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94002608. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Four series of cyclic direct-shear experiments were conducted on 
several replicas of three natural fractures and a tensile fracture of 
welded tuff from Yucca Mountain. The objective of these tests was 
to examine the effect of cyclic loading on joint shear behavior un- 
der different boundary conditions. The shear tests were performed 
under either different levels of constant normal load ranging be- 
tween 0.6 and 25.6 kips (2.7 and 113.9 KN) or constant normal 
stiffness ranging between 14.8 and 187.5 kips/in (25.9 and 328.1 
kr/cm) . Bach test in the two categories consisted of five cycles of 
forward and reverse shear. Normal compression tests were also 
performed both before and after each shear experiment to measure 
changes in joint normal deformability. In order to quantify fracture 
surface damage during shear, fracture-surface fractal dimensions 
were obtained from measurements before and after shear. 


3200 (SAND—92-2247) Effect of boundary conditions on 
the strength and deformability of replicas of natural fractures 
in welded tuff: Comparison between predicted and observed 
shear behavior using a graphical method: Yucca Mountain 
Site Characterization Project. Wibowo, J. (Colorado Univ., 
Boulder, CO (United States). Dept. of Civil, Environmental, and Ar- 
chitectural Engineering); Amadei, B.; Sture, S.; Robertson, A.B.; 
Price, R.H. Sandia National Labs., Albuquerque, NM (United 
States). Sep 1993. 218p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94002609. Source: OSTI; NTIS; INIS; GPO Dep. 

Four series of cyclic direct-shear experiments were conducted on 
several replicas of three natural fractures and a_laboratory- 
developed tensile fracture of welded tuff from Yucca Mountain to 
test the graphical load-displacement analysis method proposed by 
Saeb (1989) and Amadei and Saeb (1990). Based on the results of 
shear tests conducted on several joint replicas under different lev- 
els of constant normal load ranging between 0.6 and 25.6 kips (2.7 
and 113.9 KN), the shear behavior of joint replicas under constant 
normal stiffness ranging between 14.8 and 187.5 kips/in. (25.9 and 
328.1 KN/cm) was predicted by using the graphical method. The 
predictions were compared to the results of actual shear tests con- 
ducted for the same range of constant normal stiffness. In general, 


a good agreement was found between the predicted and the ob- 
served shear behavior. 


3201 (SAND-93-0852) The appropriateness of one- 
dimensional Yucca Mountain hydrologic calculations: Yucca 
Mountain Site Characterization Project. Eaton, R.R. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jul 1993. 5ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94003314. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report brings into focus the results of numerous studies that 
have addressed issues associated with the validity of assumptions 
which are used to justify reducing the dimensionality of numerical 
calculations of water flow through Yucca Mountain, NV. it is shown 
that, in many cases, one-dimensional modeling is more rigorous 
than previously assumed. 
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3202 (SAND-93-1361C) Generic data acquisition system 
for robotic waste characterization. Feddema, J.T.; Spletzer, B.L. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-940214—1: Space 94: interna- 
tional conference and exposition on engineering, construction, and 
operations in space, Albuquerque, NM (United States), 26 Feb - 3 
mar 1994). Order Number DE93017497. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper describes a generic data acquisition system for 
robotic characterization of DOE production facilities and waste 
sites. While the specific suite of characterization sensors on the 
end of a robotic arm or vehicle will depend on site needs, many of 
the data acquisition, display, archival and interpretation require- 
ments of the sites are common. Therefore, the objective is to 
create a generic, reusable computing and data acquisition system 
which can accept a multitude of sensors. This paper discusses the 
progress to date and future plans for the system. 


3203 (SAND-93-1448) 1992 Environmental monitoring re- 
port, Sandia National Laboratories, Albuquerque, New Mexico. 
Culp, T.; Cox, W.; Hwang, H.; Irwin, M.; Jones, A.; Matz, B.; Mol- 
ley, K.; Rhodes, W.; Stermer, D.; Wolff, T. Sandia National Labs., 
Albuquerque, NM (United States). Sep 1993. 320p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94001862. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This 1992 report contains monitoring data from routine radiologi- 
cal and nonradiological environmental surveillance activities. 
summaries of significant environmental compliance programs in 
progress, such as National Environmental Policy Act documenta- 
tion, environmental permits, envirorunental restoration, and various 
waste management programs for Sandia National Laboratories in 
Albuquerque, New Mexico, are included. The maximum offsite dose 
impact was calculated to be 0.0034 millirem. The total population 
within a 50-mile radius of Sandia National Laboratories/New Mexico 
received an estimated collective dose of 0.019 person-rem during 
1992 from the laboratories’ operations. As in the previous year, the 
1992 operations at Sandia National Laboratories/New Mexico had 
no discernible impact on the general public or on the environment. 


3204 (SAND-—93-2031C) Waste minimization/poliution pre- 
vention at R&D facilities: A cradie-to-grave tracking and 
information system that will be implemented at Sandia Na- 
tional Laboratories. Hollingsworth, M.W. (Rinchem Co., inc., 
Albuquerque, NM (United States)); Kjeldgaard, E.A.; Navarrete, R. 
Sandia National Labs., Albuquerque, NM (United States). 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9308150—4: Environmentally 
conscious manufacturing congress ‘93, Arlington, VA (United 
States), 30 Aug - 1 sep 1993). Order Number DE93040330. 
Source: OSTI; NTIS; GPO Dep. 

A comprehensive environment, safety and health (ES&H) pro- 
gram allocates an extensive portion of its resources to information 
collection, management, and manipulation. Much of these re- 
sources are difficult to obtain and even more costly to ensure that 
they are sufficiently accurate; however, a system which collects in- 
formation at the point which a process begins or a material enters 
a facility and maintains that information throughout its entire life- 
cycle is a more efficient approach to providing the data necessary 
to meet ES&H requirements. These data requirements for all the 
various groups within an ES&H program are associated with the 
properties and interactions among materials, personnel, facilities, 
hazards, waste and processes. Although each group is charged 
with addressing a particular aspect of these properties and interac- 
tions, the information they require can be aggregated into a 
coherent set of common data fields. It is these common data fields 
that the Cradle-to-Grave Tracking and Information System (CGTIS) 
is designed to satisfy. Research and development laboratories such 
as Sandia National Laboratories (SNL) are diverse in nature and, 
therefore, present a complex challenge to ES&H professionals. The 
remainder of this paper will describe the CGTIS as envisioned and 
implemented at SNL, define the requirements of a complete CGTIS, 
and review the current status of each system module at SNL. 





3205 (SAND-93-2174C) Some results from the third per- 
formance assessment of the Greater Confinement Disposal 
(GCD) site at the Nevada Test Site. Baer, T.A. (GRAM, Inc., Al- 
buquerque, NM (United States)); Gallegos, D.P. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940225-1: Waste management ’94, Tucson, 
AZ (United States), 27 Feb - 3 mar 1994). Order Number 
DE94002294. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has disposed of a small 
amount of transuranic waste within the Radioactive Waste Man- 
agement Site (RWMS) on the Nevada Test Site (NTS). Disposal of 
transuranic waste is governed by federal regulations 40 CFR 191; 
consequently, a performance assessment of the site is warranted 
to determine whether the site will comply with the requirements 
under 40 CFR 191. DOE has contracted with Sandia National Lab- 
oratories to perform this assessment. This report discusses some 
results from this assessment. 


3206 (SKB-PLAN-93(app.)) Plan 93. Cost for the radioac- 
tive wastes from nuclear power. Part 2. Swedish Nuclear Fuel 
and Waste Management Co., Stockholm (Sweden). Jun 1993. 60p. 
(In Swedish). Order Number DE94607910. Source: OSTI; NTIS; 
INIS. 

This report describes the plants and systems for handling, stor- 
ing and disposing of radioactive wastes from the Swedish nuciear 
power plants. 


3207 (SKB-TR-92-41) Buoyancy flow in fractured rock 
with a salt gradient in the groundwater. A second study of 
coupled salt and thermal buoyancy. Claesson, J. (Lund Univ. 
(Sweden). Dept. of Building Physics and Mathematical Physics); 
Helistroem, G.; Probert, T. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Nov 1992. 83p. Order Number 
DE94607915. Source: OSTI; NTIS; INIS. 

An underground nuclear waste repository produces heat that will 
induce a buoyancy flow of groundwater in fractures and other per- 
meable regions in the surrounding rock. The radioactive material 
may then, in case of penetrated canisters, possibly reach the bio- 
sphere. Measurements of ground water in crystalline rock show an 
increasing salt content with depth. The resulting increase of water 
density counteracts the thermal buoyancy, and it may create a nat- 
ural barrier for the groundwater flow between the repository and 
the biosphere. The aim of the study is to analyse this barrier effect 
and to assess the maximum upward displacement of water starting 
from the vicinity of the repository. The coupled flow process for 
groundwater, salt and heat with buoyancy due to temperature and 
salt concentration differences is studied. The equations have been 
analysed in great detail, and a numerical model has been devel- 
oped for the case of groundwater flow in a fracture plane. The 
largest upward displacement from the repository has been deter- 
mined with the model for any heat release. Approximate formulas, 
which are shown to be sufficiently accurate for assessments, have 
been derived. The main formula concerns the case, when the 
canisters are stacked on the top of each other in a very deep bore- 
hole. There are no restrictions in the position of the fracture plane. 
The borehole may even lie directly in the fracture plane. We find a 
strong barrier effect. In a reference case with a salt concentration 
increase of 2% per km downwards and with 300 canisters placed 
over a length of 2000 m in the borehole (the total amount of re- 
leased heat is 0.32 TWh), the largest upward displacement from 
the top of canisters becomes, according to the formula, 60 m. 


3208 (SKB-TR-93-05) Studies of natural analogues and 
geological systems. Their importance to performance assess- 
ment. Brandberg, F. (KEMAKTA Konsult AB, Stockholm 
(Sweden)); Grundfelt, B.; Hoeglund, L.O.; Skagius, K.; Karlsson, 
Fred; Smellie, J. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Apr 1992. 174p. Order Number 
DE94607923. Source: OSTI; NTIS; INIS. 

This review has involved studies of natural analogues and 
natural geological systems leading to the identification and quantifi- 
cation of processes and features of importance to the performance 
and safety of repositories for radioactive waste. The features and 
processes selected for the study comprise general geochemical is- 
sues related to the performance of the near- and of the far-field, 
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the performance and durability of construction materials and the ef- 
fects of glaciation. For each of these areas a number of potentially 
important processes for repository performance have been de- 
scribed, and evidence for their existence, as well as quantification 
of parameters of models describing the processes, have been 
sought from major natural analogue studies and site investigations. 
The review has aimed at covering a relatively broad range of is- 
sues at the expense of in-depth analysis. The quantitative data 
presented are in most cases compilations of data from the litera- 
ture; in a few cases results of evaluations made within the current 
project are included. The results of the study show that studies of 
natural analogues and natural geological systems have provided 
significant information regarding many issues of importance to 
repository performance. In several cases the evidence from natural 
analogues has demonstrated that processes assumed to take 
place in repositories actually occur in natural systems or under 
conditions similar to those predicted to prevail in a future reposi- 
tory. One example of such a process is coprecipitation of fission 
products and ferric oxyhydroxides as an analogue to corrosion 
products from a steel canister. In addition, the study of concentra- 
tion gradients of uranium and other trace substances in the rock 
surrounding groundwater conduits confirm that matrix diffusion oc- 
curs in nature and that the diffusivities in the rock matrix measured 
in the laboratory are consistent with the observations in nature. 


3209 (SKB-TR-93-08) Aespoe hard rock laboratory. An- 
nual report 1992. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Apr 1993. 62p. Order Number 
DE94607924. Source: OSTI; NTIS; INIS. 

The Aespoe hard rock laboratory is being constructed in prepa- 
ration for the deep geological repository of spent fuel in Sweden. 
This Annual report 1992 for the Aespoe hard rock laboratory con- 
tains an overview of the work conducted. Present work is focused 
on verification of pre-investigation methods and development of the 
detailed investigation methodology. Construction of the facility and 
investigation of the bedrock are being carried out in parallel. De- 
cember 1992 1925 m of the tunnel has been excavated to a depth 
of 255 m below surface. An important and integrated part of the 
work is further refinement of conceptual and numerical models for 
groundwater flow and radionuclide migration. This work is carried 
out in cooperation with seven organizations from six countries that 
participate in the project. (25 refs.). 


3210 (SKI-TR-93-23) Site characterization in fractured 
crystalline rock: A critical review of geohydraulic measure- 
ment methods. Andersson, Peter (Geosigma AB, Uppsala 
(Sweden)); Andersson, J.E.; Gustafsson, E.; Nordqvist, R.; Voss, 
C. Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Mar 
1993. 151p. Order Number DE94607925. Source: OSTI; NTIS; 
INIS. 

This report concerns a study which is part of the SKI perfor- 
mance assessment project SITE-94. SITE-94 is a performance 
assessment of a hypothetical repository at a real site. The main 
objective of the project is to determine how site specific data 
should be assimilated into the performance assessment process 
and to evaluate how uncertainties inherent in site characterization 
will influence performance assessment results. Other important 
elements of SITE-94 are the development of a practical and defen- 
sible methodology for defining, constructing and analyzing 
scenarios, the development of approaches for treat~ent of uncer- 
tainties, evaluation of canister integrity, and the development and 
application of an appropriate Quality Assurance plan for Perfor- 
mance Assessments. (111 refs.). 


3211 (SREL-47) Ecological studies related to the con- 
struction of the Defense Waste Processing Facility on the 
Savannah River Site: Annual report, FY-1991 and FY-1992. 
Scott, D.E.; Chazel, A.C.; Pechmann, J.H.K.; Estes, R.A. Savan- 
nah River Ecology Lab., Aiken, SC (United States). Jun 1993. 
145p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00819. Order Number DE94002813. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Defense Waste Processing Facility (DWPF) was built on the 
Savannah River Site (SRS) during the mid-1980’s. The Savannah 
River Ecology Laboratory (SREL) has completed 14 years of eco- 
logical studies related to the construction of the DWPF complex. 
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Prior to construction, the 600-acre site (S-Area) contained a Car- 
olina bay and the headwaters of a stream. Research conducted by 
the SREL has focused primarily on four questions related to these 
wetlands: (1) Prior to construction, what fauna and flora were 
present at the DWPF site and at similar, yet undisturbed, alterna- 
tive sites? (2) By comparing the Carolina bay at the DWPF site 
(Sun Bay) with an undisturbed control Carolina bay (Rainbow Bay), 
what effect is construction having on the organisms that inhabited 
the DWPF site? (3) By comparing control streams with streams on 
the periphery of the DWPF site, what effect is construction having 
on the peripheral streams? (4) How effective have efforts been to 
lessen the impacts of construction, both with respect to erosion 
control measures and the construction of “refuge ponds” as alter- 
native breeding sites for amphibians that formerly bred at Sun 
Bay? Through the long-term census-taking of biota at the DWPF 
site and Rainbow Bay, SREL has begun to evaluate the impact of 
construction on the biota and the effectiveness of mitigation efforts. 
Similarly, the effects of erosion from the DWPF site on the water 
quality of S-Area peripheral streams are being assessed. This 
research provides supporting data relevant to the National Environ- 
mental Policy Act (NEPA) of 1969, the Endangered Species Act of 
1973, Executive Orders 11988 (Floodplain Management) and 
11990 (Protection of Wetlands), and United States Department of 
Energy (DOE) Guidelines for Compliance with Floodplain/Wetland 
Environmental Review Requirements (10 CFR 1022). 


3212 (SR/H-643) AFCT incinerator technology and de- 
sign survey: Trip report, December 7-8, 1977. Hootman, H.E. 
Du Pont de Nemours (E./.) and Co., Aiken, SC (United States). Sa- 
vannah River Lab. 15 Dec 1977. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
Order Number DE94001984. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A trip was made with representatives of the Engineering Depart- 
ment and the Manufacturing Department to survey current DOE 
incinerator facilities for input to the AFCT solid waste conceptual 
design program. Six incinerators and an incinerator ash vitrification 
pilot plant were visited in a two-day period at Rocky Flats and Los 
Alamos Scientific laboratory. Status of the refractory performance 
and pilot rotary kiln AFCT funded R&D programs were reviewed at 
Rocky Flats. The result of these visits is that the Engineering De- 
partment will incorporate a LASL type stationary hearth incinerator 
in the AFCT reference design for beta-gamma solid waste incinera- 
tion with a separate contaminated solvent burner rather than a 
single rotary kiln unit as previously recommended. This change is 
not expected to have a major impact on the relevance of AFCT 
funded work at Rocky Flats because the major thrust of that pro- 


gram is refractory performance, waste feed and off-gas residence 
time requirements. 


3213 


(STUK-YTO-TR-43) Water-rock interaction in a high- 
FeO olivine rock in nature. Hellmuth, K.H. (Finnish Centre for 
Radiation and Nuclear Safety, Helsinki (Finland)); Lindberg, A.; 
Tullborg, E.L. Finnish Centre for Radiation and Nuclear Safety 


(STUK), Helsinki (Finland). Dec 1992. 34p. Order 
DE94607926. Source: OSTI; NTIS; INIS. 

The long-term behaviour in nature of high-FeO olivine rock in 
contact with surface water has been studied at the Lovasjaervi 
instrusion, SE-Finland. The rock has been proposed as a high- 
capasity, higly reactive redox-buffer backfill in a repository for spent 
fuel. Favourable groundwater chemistry is a major parameter rele- 
vant to safety of such a repository. Reducing conditions favour the 
retardation of long-lived, redox-sensitive radionuclides. Weathering 
influences have been studied at the natural outcrop of the rock 
mass. The interaction of oxidizing surface waters with rock at 
greater depths has been studied by using fissure filling minerals. 
Investigation of weathered rock from the outcrop indicates that the 
olivine rock is highly reactive on a geological time scale and its re- 
dox capasity is available although the instrusion as a whole is 
surprisingly well preserved. The fissure fillings studied allow the 
conclusion that oxygen seems to be efficiently removed from 
intruding surface water. Oxidation seem to have caused visible ef- 
fects only along very conducting fractures and near the contact 
zones of the surrounding granitic rock. Stable isotope data of fis- 
sure filling calcites indicate that the influence of surface waters can 
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be traced clearly down to a depth of about 50 m, but also at 
greater depths re-equilibration has occurred. Groundwater data 
from the site were not available. (orig.). 


3214 (UCRL-ID-115170) UST-ID robotics: Wireless 
communication and minimum conductor technology, and end- 
point tracking technology surveys. Holliday, M.A. Lawrence 
Livermore National Lab., CA (United States). Oct 1993. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE94002616. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report is a technology review of the current state-of-the-art 
in two technologies applicable to the Underground Storage Tank 
(UST) program at the Hanford Nuclear Reservation. The first re- 
view is of wireless and minimal conductor technologies for in-tank 
communications. The second review is of advanced concepts for 
independent tool-point tracking. This study addresses the need to 
provide wireless transmission media or minimum conductor tech- 
nology for in-tank communications and robot control. At present, 
signals are conducted via contacting transmission media, i.e., ca- 
bles. Replacing wires with radio frequencies or invisible light are 
commonplace in the communication industry. This technology will 
be evaluated for its applicability to the needs of robotics. Some of 
these options are radio signals, leaky coax, infrared, microwave, 
and optical fiber systems. Although optical fiber systems are con- 
tacting transmission media, they will be considered because of 
their ability to reduce the number of conductors. In this report we 
will identify, evaluate, and recommend the requirements for wire- 
less and minimum conductor technology to replace the present 
cable system. The second section is a technology survey of con- 
cepts for independent end-point tracking (tracking the position of 
robot end effectors). The position of the end effector in current in- 
dustrial robots is determined by computing that position from joint 
information, which is basically a problem of locating a point in 
three-dimensional space. Several approaches are presently being 
used in industrial robotics, including: stereo-triangulation with a 
theodolite network and electrocamera system, photogrammetry, 
and multiple-length measurement with laser interferometry and 
wires. The techniques that will be evaluated in this survey are ad- 
vanced applications of the aforementioned approaches. These 
include laser tracking (8-D and 5-D), ultrasonic tracking, vision- 
guided servoing, and adaptive robotic visual tracking. 


3215 (UCRL-JC—112823) Monte Carlo simulations of plu- 
tonium gamma-ray spectra. Koenig, Z.M.; Carlson, J.B.; Wang, 
Tzu-Fang; Ruhter, W.D. Lawrence Livermore National Lab., CA 
(United States). 16 Jul 1993. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract W-7405-ENG-48. 
(CONF-930749-70: 34. annual meeting of the Institute of Nuclear 
Materials Management, Scottsdale, AZ (United States), 18-21 Jul 
1993). Order Number DE93019939. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Monte Carlo calculations were investigated as a means of simu- 
lating the gamma-ray spectra of Pu. These simulated spectra will 
be used to develop and evaluate gamma-ray analysis techniques 
for various nondestructive measurements. Simulated spectra of cal- 
culational standards can be used for code intercomparisons, to 
understand systematic biases and to estimate minimum detection 
levels of existing and proposed nondestructive analysis instru- 
ments. The capability to simulate gamma-ray spectra from HPGe 
detectors could significantly reduce the costs of preparing large 
numbers of real reference materials. MCNP was used for the 
Monte Carlo transport of the photons. Results from the MCNP cal- 
culations were folded in with a detector response function for a 
realistic spectrum. Plutonium spectrum peaks were produced with 
Lorentzian shapes, for the x-rays, and Gaussian distributions. The 
MGA code determined the Pu isotopes and specific power of this 


calculated spectrum and compared it to a similar analysis on a 
measured spectrum. 


3216 (UCRL-JC—113359) Segregation and redistribution 
of end-of-process energetic materials. McCabe, R.A.; Cummins, 
B.; Gonzalez, M.A. Lawrence Livermore National Lab., CA (United 
States). Mar 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930681-2: 
24. international annual conference of the Fraunhofer Institute of 





Chemical Technologies, Karlsruhe (Germany), 29 Jun - 2 jul 1993). 
Order Number DE93019380. Source: OSTI; NTIS; INIS; GPO Dep. 

A system recovering then recycling or reusing end-of-process 
energetic materials has been developed at the Lawrence Livermore 
National Laboratory (LLNL). The system promotes separating ener- 
getic materials with high potential for reuse or recycling from those 
that have no further value. A feature of the system is a computer- 
ized electronic bulletin board for advertising the availability of 
surplus and recovered energetic materials and process chemicals 
to LLNL researchers, and for posting energetic materials, “want 
ads.” The system was developed and implemented to promote 
waste minimization and pollution prevention at LLNL. 


3217 (UCRL-JC—114024) Immobilization in ceramic waste 
forms of the residues from treatment of mixed wastes. 
Oversby, V.M.; van Konynenburg, R.A.; Glassley, W.E.; Curtis, 
P.G. Lawrence Livermore National Lab., CA (United States). Nov 
1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-931195-1: 
International symposium on scientific basis for nuclear waste man- 
agement, Boston, MA (United States), 29 Nov - 3 dec 1993). Order 
Number DE94002859. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Restoration and Waste Management Applied 
Technology Program at LLNL is developing a Mixed Waste Man- 
agement Facility to demonstrate treatment technologies that 
provide an alternative to incineration. As part of that program, we 
are developing final waste forms using ceramic processing meth- 
ods for the immobilization of the treatment process residues. The 
ceramic phase assemblages are based on using Synroc D as a 
starting point and varying the phase assemblage to accommodate 
the differences in chemistry between the treatment process 
residues and the defense waste for which Synroc D was devel- 
oped. Two basic formulations are used, one for low ash residues 
resulting from treatment of organic materials contaminated with 
RCRA metals, and one for high ash residues generated from the 
treatment of plastics and paper products. Treatment process 
residues are mixed with ceramic precursor materials, dried, cal- 
cined, formed into pellets at room temperature, and sintered at 
1150 to 1200°C to produce the final waste form. This paper dis- 
cusses the chemical composition of the waste streams and waste 
forms, the phase assemblages that serve as hosts for inorganic 
waste elements, and the changes in waste form characteristics as 
a function of variation in process parameters. 


3218 (UCRL-JC—114227) Estimated inventory of radionu- 
clides in Former Soviet Union Naval Reactors dumped in the 
Kara Sea and their associated health risk. Mount, M.E.; Layton, 
D.W.; Schwertz, N.L.; Anspaugh, L.R.; Robison, W.L. Lawrence 
Livermore National Lab., CA (United States). May 1993. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9306268—1: Radioactivity and 
environmental security in the oceans: new research and priorities 
in the Artic and North Atlantic, Woods Hole, MA (United States), 7- 
9 Jun 1993). Order Number DE94001540. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Radionuclide inventories have bin estimated for the reactor 
cores, reactor components, and primary system corrosion products 
in the former Soviet Union naval reactors dumped at the Abrosi- 
mov Inlet, Tsivolka Inlet, Stepovoy Inlet, Techeniye Inlet, and 
Novaya Zemlya Depression sites in the Kara Sea between 1965 
and 1988. For the time of disposal, the inventories are estimated at 
17 to 66 kCi of actinides plus daughters and 1695 to 4782 kCi of 
fission products in the reactor cores, 917 to 1127 kCi of activation 
products in the reactor components, and 1.4 to 1.6 kCi of activa- 
tion products in the primary system corrosion products. At the 
present time, the inventories are estimated to have decreased to 6 
to 24 kCi of actinides plus daughters and 492 to 540 kCi of fission 
products in the reactor cores, 124 to 126 kCi of activation products 
in the reactor components, and 0.16 to 0.17 kCi of activation prod- 
ucts in the primary system corrosion products. All actinide activities 
are estimated to be within a factor of two. 


3219 (UCRL-JC—114782) Formation of colloids from intro- 
duced materials in the post-emplacement environment: A 
report on the state of understanding. Meike, A. (Lawrence Liver- 
more National Lab., CA (United States)); Wittwer, C. Lawrence 
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Livermore National Lab., CA (United States). Sep 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9309228-3: Focus 93: site 
characterization and model validation, Las Vegas, NV (United 
States), 26-29 Sep 1993). Order Number DE94002010. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This literature review examines potential sources of colloids and 
enhanced adsorption that may stem from materials introduced into 
a repository setting, with a view towards prioritizing future studies. 
Three major sources of colloids are reviewed: metals, cements, 
and organics. Know chemical influences on colloid formation and 
mechanisms by which introduced materials may become involved 
are considered with respect to gradients, chemical species, pH, 
time, temperature, radiolysis, redox state, and microbial activity. 
Areas that have not been addressed but may have significant con- 
sequences in a repository setting are identified. 


3220 (UCRL-JC—114783) Coupled hydro-geochemical pro- 
cesses and their significance for Yucca Mountain Site 
Characterization. Glassley, W. Lawrence Livermore National Lab.., 
CA (United States). Sep 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9309228-4: Focus 93: site characterization and model val- 
idation, Las Vegas, NV (United States), 26-29 Sep 1993). Order 
Number DE94002011. Source: OSTI; NTIS; INIS; GPO Dep. 

Geochemical processes can results in changes in hydrological 
properties and processes via modification of pore and fracture vol- 
umes. Coupling of these processes must be taken into account 
when modeling repository evolution. Preliminary calculations have 
been carried out to determine the distribution of equilibrium vs ki- 
netically controlled recrystallization domains in the repository block, 
and what the magnitude of resulting changes in porosity may be. 
The results suggest that equilibrium may be achieved for most of 
the hydrological regimes that may develop, except within fractures 
a few tens of meters from emplacement drifts. Preliminary models 
suggest total change in porosity may be ca. twenty percent in 
equilibrium-dominated regimes. 


3221 (VTT-TIED—1470) Final report of the project perfor- 
mance assessment and economic evaluation of nuclear waste 
management. Rasilainen, K. (Technical Research Centre of Fin- 
land, Espoo (Finland). Nuclear Engineering Lab.); Anttila, M.; 
Hautojaervi, A. Technical Research Centre of Finland, Espoo (Fin- 
land). May 1993. 109p. Order Number DE94607927. Source: 
OSTI; NTIS; INIS. 

The publication is the final report of project Performance Assess- 
ment and Economic Evaluation of Nuclear Waste Management 
(TOKA) at the Nuclear Engineering Laboratory of VTT (Technical 
Research Centre of Finland), forming part of the Publicly Financed 
Nuclear Waste Management Research Programme (JYT). The 
project covers safety and cost aspects of all phases of nuclear 
waste management. The main emphasis has been on developing 
an integrated system of models for performance assessment of nu- 
clear waste repositories. During the four years the project has so 
far been in progress, the total amount of work has been around 14 
person-years. Computer codes are the main tools in the project, 
they are either developed by the project team or acquired from 
abroad. In-house model development has been especially active in 
groundwater flow, near-field and migration modelling. The quantita- 
tive interpretation of Finnish tracer experiments in the laboratory 
and natural analogue studies at Palmottu support performance as- 
sessments via increased confidence in the migration concepts 
used. The performance assessment philosophy adopted by the 
team consists of deterministic modelling and pragmatic scenario 
analysis. This is supported by the long-term experience in practical 
performance assessment of the team, and in theoretical probabilis- 
tic modelling exercises. The radiological risks of spent fuel 
transportation from the Loviisa nuclear power plant to Russia have 
been analysed using a probabilistic computer code and Finnish 
traffic accident statistics. The project assists the authorities in the 
annual assessment of utility estimates of funding needs for future 
nuclear waste management operations. The models and methods 
used within the project are tested in international verification/ 
validation projects. 
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3222 (WHC-EP-0182-62) Tank farm surveillance and 
waste status summary report for May 1993. Hanlon, B.M. West- 
inghouse Hanford Co., Richland, WA (United States). Aug 1993. 
117p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO06-87RL10930. Order Number DE94002397. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 in the 200 Areas at the Hanford Site. 
Data that depict the status of stored radioactive waste and tank 
vessel integrity are contained within the report. This report provides 
data on each of the existing 177 large underground waste storage 
tanks and 49 smaller catch tanks and special surveillance facilities, 
and supplemental information regarding tank surveillance anoma- 
lies and ongoing investigations. 


3223 (WHC-EP—0365-3) Annual report of tank waste 
treatability. Lane, A.G. (Los Alamos Technical Associates, Inc., NM 
(United States)); Kirkbride, R.A. Westinghouse Hanford Co., Rich- 
land, WA (United States). Sep 1993. 178p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE94002355. Source: OSTI; NTIS; INIS; GPO Dep. 

This report has been prepared as part of the Hanford Federal 
Facility Agreement and Consent Order* (Tri-Party Agreement) and 
constitutes completion of Tri-Party Agreement milestone M-04-00D 
for fiscal year 1993. This report provides a summary of treatment 
activities for newly generated waste, existing double-shell tank 
waste, and existing single-shell tank waste, as well as a summary 
of grout disposal feasibility, glass disposal feasibility, alternate 
methods for disposal, and safety issues which may impact the 
treatment and disposal of existing defense nuclear wastes. This re- 
port is an update of the 1992 report and is intended to provide 
traceability for the documentation by statusing the studies, activi- 
ties, and issues which occurred in these areas listed above over 
the period of March 1, 1992, through February 28, 1993. Therefore, 
ongoing studies, activities, and issues which were documented in 
the previous (1992) report are addressed in this (1993) report. 


3224 (WHC-EP-0640-Rev.1) Tank characterization data re- 
port: Tank 241-C-112. Simpson, B.C.; Borsheim, G.L.; Jensen, L. 
Westinghouse Hanford Co., Richland, WA (United States). Sep 
1993. 317p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE94002358. Source: OSTI; NTIS; INIS; GPO Dep. 

Tank 241-C-112 is a Hanford Site Ferrocyanide Watch List tank 
that was most recently sampled in March 1992. Analyses of mate- 
rials obtained from tank 241-C-112 were conducted to support the 
resolution of the Ferrocyanide Unreviewed Safety Question (USQ) 
and to support Hanford Federal Facility Agreement and Consent 
Order (Tri-Party Agreement) Milestone M-10-00. Analysis of core 
samples obtained from tank 241-C-112 strongly indicates that the 
fuel concentration in the tank waste will not support a propagating 
exothermic reaction. Analysis of the process history of the tank as 
well as studies of simulants provided valuable information about 
the physical and chemical condition of the waste. This information, 
in combination with the analysis of the tank waste, sup ports the 
conclusion that an exothermic reaction in tank 241-C-112 is not 
plausible. Therefore, the contents of tank 241-C-112 present no 
imminent threat to the workers at the Hanford Site, the public, or 
the environment from its forrocyanide inventory. Because an 
exothermic reaction is not credible, the consequences of this acci- 
dent scenario, as promulgated by the General Accounting Office, 
are not applicable. 


3225 (WHC-EP—0650) Permanent isolation surface bar- 
tier: Functional performance. Wing, N.R. Westinghouse Hanford 
Co., Richland, WA (United States). Oct 1993. 96p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94003095. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document presents the functional performance parameters 
for permanent isolation surface barriers. Permanent isolation sur- 
face barriers have been proposed for use at the Hanford Site (and 
elsewhere) to isolate and dispose of certain types of waste in 
place. Much of the waste that would be disposed of using in-place 
isolation techniques is located in subsurface structures, such as 
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solid waste burial grounds, tanks, vaults, and cribs. Unless pro- 
tected in some way, the wastes could be transported to the 
accessible environment via transport pathways, such as water infil- 
tration, biointrusion, wind and water erosion, human interference, 
and/or gaseous release. 


3226 (WHC-EP-0668) Tank characterization report: Tank 
241-C-109. Simpson, B.C.; Borshiem, G.L.; Jensen, L. Westing- 
house Hanford Co., Richland, WA (United States). Sep 1993. 
294p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE94002425. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Single-shell tank 241-C-109 is a Hanford Site Ferrocyanide 
Watch List tank that was most recently sampled in September 
1992. Analyses of materials obtained from tank 241-C-109 were 
conducted to support the resolution of the ferrocyanide unreviewed 
safety question (USQ) and to support Hanford Federal Facility 
Agreement and consent Order (Tri- Party Agreement) Milestone M- 
10-00. This report describes this analysis. 


3227 (WHC-EP-0674) Groundwater impact assessment 
report for the 216-Z-20 Crib, 200 West Area. Johnson, V.G. 
Westinghouse Hanford Co., Richland, WA (United States). Oct 
1993. 288p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94002481. Source: OSTI; NTIS; INIS; GPO Dep. 

As required by the Hanford Federal Facility Agreement and Con- 
sent Order ([Tri-Party Agreement] Milestone M-17-00A), this report 
assesses the impact of wastewater discharges to the 216-Z-20 
Crib on groundwater quality. The assessment reported herein ex- 
tends the initial analysis conducted from 1989 through 1990 for the 
Liquid Effluent Study Final Project Report. Three primary issues 
are addressed in response to regulator concerns with the initial 
analysis: The magnitude and status of the soil column transuranic 
inventory. Potential interactions of wastewater with carbon tetra- 
chloride from adjacent facilities. Preferential pathways created by 
unsealed monitoring wells. 


3228 (WHC-EP-0681) Interim criteria for Organic Watch 
List tanks at the Hanford Site. Babad, S.; Turner, D.A. Westing- 
house Hanford Co., Richland, WA (United States). Sep 1993. 53p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94002357. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document establishes interim criteria for identifying single- 
shell radioactive waste storage tanks at the Hanford Site that 
contain organic chemicals mixed with nitrate/nitrite salts in poten- 
tially hazardous concentrations. These tanks are designated as 
“organic Watch List tanks.” Watch List tanks are radioactive waste 
storage tanks that have the potential for release of high-level waste 
as a result of uncontrolled increases in temperature or pressure. 
Organic Watch List tanks are those Watch List tanks that contain 
relatively high concentrations of organic chemicals. Because of the 
potential for release of high-level waste resulting from uncontrolled 
increases in temperature or pressure, the organic Watch List tanks 


(collectively) constitute a Hanford Site radioactive waste storage 
tank “safety issue.” 


3229 (WHC-EP—0686) Explosion testing for the container 
venting system. Cashdollar, K.L. (Department of the Interior, 
Washington, DC (United States)); Green, G.M.; Thomas, R.A.; 
Demiter, J.A. Westinghouse Hanford Co., Richland, WA (United 
States). 30 Sep 1993. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE94003488. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the study of the hazards of inspecting nuclear waste 
stored at the Hanford Site, the US Department of Energy and 
Westinghouse Hanford Company have developed a container vent- 
ing system to sample the gases that may be present in various 
metal drums and other containers. In support of this work, the US 
Bureau of Mines has studied the probability of ignition while drilling 
into drums and other containers that may contain flammable gas 
mixtures. The Westinghouse Hanford Company drilling procedure 
was simulated by tests conducted in the Bureau's 8-liter chamber, 
using the same type of pneumatic drill that will be used at the Han- 
ford Site. There were no ignitions of near-stoichiometric 





hydrogen-air or methane-air mixtures during the drilling tests. The 
temperatures of the drill bits and lids were measured by an infrared 
video camera during the drilling tests. These measured tempera- 
tures are significantly lower than the ~500°C autoignition 
temperature of uniformly heated hydrogen-air or the ~600°C au- 
toignition temperature of uniformly heated methane-air. The 
temperatures are substantially lower than the 750°C ignition tem- 
perature of hydrogen-air and 1,220°C temperature of methane-air 
when heated by a 1-m-diameter wire. 


3230 (WHC-SA-0684) Double-shell tank waste pretreat- 
ment. Orme, R.M.; Appel, J.N. Westinghouse Hanford Co., 
Richland, WA (United States). Jan 1990. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-900210—74: Waste management ‘90: working 
towards a cleaner environment: waste processing, transportation, 
storage and disposal, technical programs and public education, 
Tucson, AZ (United States), 25 Feb - 1 mar 1990). Order Number 
DE94002352. Source: OSTI; NTIS; INIS; GPO Dep. 

Double-shell tanks contain most of the transuranic/high-level 
chemical processing waste generated at the Hanford Site in recent 
years. A small mass fraction of this waste is responsible for its 
characterization as transuranic/high-level waste. Pretreatment will 
partition the waste into a small fraction containing most of the 
transuranic/high-level components and a large fraction that is a 
low-level waste. The operations for achieving this objective include 
dissolution of water-soluble salts, dissolution of precipitated metal 
oxides in acid, clarification of the resulting dissolver liquors, 
transuranium element removal by solvent extraction and cesium re- 
moval by ion exchange. The primary benefit of pretreatment is a 
reduction in the overall cost of waste disposal. 


3231 (WHC-SA-1450-Rev.1) Application of service exami- 
nations to transuranic waste container integrity at the Hanford 
Site: Revision 1. Duncan, D.R.; Burbank, D.A. Jr.; Anderson, B.C.; 
Demiter, J.A. Westinghouse Hanford Co., Richland, WA (United 


States). Sep 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-921119— 


2-Rev.1: American Society for Testing and Materials (ASTM) 
symposium on application of accelerated corrosion tests to life pre- 
diction of materials, Miami, FL (United States), 16-17 Nov 1992). 
Order Number DE94002183. Source: OSTI; NTIS; INIS; GPO Dep. 

Transuranic waste containers in retrievable storage trenches at 
the Hanford Site and their storage environment are described. The 
containers are of various types, predominantly steel 0.21-m> (55- 
gal) drums and boxes of many different sizes and materials. The 
storage environment is direct soil burial and aboveground storage 
under plastic tarps with earth on top of the tarps. Available data 
from several transuranic waste storage sites are summarized and 


degradation rates are projected for containers in storage at the 
Hanford Site. 


3232 (WHC-SD-W306-TI-001) Radiological and chemical 
source terms for Solid Waste Operations Complex. Boothe, 
G.F. Westinghouse Hanford Co., Richland, WA (United States). 5 
Nov 1993. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94003530. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to describe the radiological and 
chemical source terms for the major projects of the Solid Waste 
Operations Complex (SWOC), including Project W-112, Project 
W-113 and Project W-100 (WRAP 2A). For purposes of this docu- 
ment, the term “source term” means the design basis inventory. All 
of these source terms involve the estimation of the radiological and 
chemical contents of various waste packages from different waste 
streams, and the inventories of these packages within facilities or 
within a scope of operations. As better information is obtained on 
the radiological and chemical contents of waste packages and 
more accurate facility specific models are developed, this docu- 
ment should be revised as appropriate. 


3233 (WHC-SD-WM-PRS-—012) Pretreatment status report 
on the identification and evaluation of alternative processes: 
Milestone Report No. C064. Sutherland, D.G. (Westinghouse 
Hanford Co., Richland, WA (United States)); Brothers, A.J.; Beary, 
M.M.; Nicholson, G.A. Westinghouse Hanford Co., Richland, WA 
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(United States). Sep 1993. 265p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE94003528. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to support the development and 
demonstration of a pretreatment system that will (1) destroy organic 
materials and ferrocyanide in tank wastes so that the wastes can 
be stored safely, (2) separate the high-activity and low-activity frac- 
tions, (3) remove radionuclides and remove or destroy hazardous 
chemicals in LLW as necessary to meet waste form feed require- 
ments, (4) support development and demonstration of vitrification 
technology by providing representative feeds to the bench-scale 
glass melter, (5) support full-scale HLW vitrification operations, 
including near-term operation, by providing feed that meets specifi- 
cations, and (6) design and develop pretreatment processes that 
accomplish the above objectives and ensure compliance with envi- 
ronmental regulations. This report is a presentation of candidate 
technologies for pretreatment of Hanford Site tank waste. Included 
are descriptions of studies by the Pacific Northwest Laboratory of 
Battelle Memorial Institute; Science Applications International Cor- 
poration, an independent consultant; BNFL, Inc. representing 
British technologies; Numatec, representing French technologies; 
and brief accounts of other relevant activities. 


3234 (WINCO—11937) Concrete as secondary contain- 
ment for interior wall embedded waste lines. Porter, C.L. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). [1993]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC0O7-841D12435. (CONF-930873— 
29: 2. international mixed waste symposium, Baltimore, MD 
(United States), 17-20 Aug 1993). Order Number DE94000919. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Throughout the Department of Energy (DOE) complex are nu- 
merous facilities that handle hazardous waste solutions. Secondary 
containment of tank systems and their ancillary piping is a major 
concern for existing facilities. The Idaho Division of Environmental 
Quality was petitioned in 1990 for an Equivalent Device determina- 
tion regarding secondary containment of waste lines embedded in 
interior concrete walls. The petition was granted, however it expires 
in 1996. To address the secondary containment issue, additional 
studies were undertaken. One study verified the hypothesis that an 
interior wall pipe leak would follow the path of least resistance 
through the naturally occurring void found below a rigidly supported 
pipe and pass into an adjacent room where detection could occur, 
before any significant deterioration of the concrete takes place. 
Other tests demonstrated that with acidic waste solutions rebar and 
cold joints are not an accelerated path to the environment. The re- 
sults from these latest studies confirm that the subject configuration 
meets all the requirements of secondary containment. 


3235 (WSRC-MS-93-300) Potential for radiation damage 
to carbon steel storage tanks for high level radioactive waste. 
Caskey, G.R. Jr.; Sindelar, R.L.; Thomas, J.K. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 30 Jul 1993. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACOS-89SR18035. (CONF-940222-2: Corrosion 94: National 
Association of Corrosion Engineers (NACE) international annual 
conference, Baltimore, MD (United States), 28 Feb - 4 mar 1994). 
Order Number DE94001189. Source: OSTI; NTIS; INIS; GPO Dep. 

A low intensity radiation field is generated by the high level 
waste that is stored within carbon steel lined tanks at the Savan- 
nah River Site (SRS). The highest level of radiation damage to the 
tank walls from gamma and spontaneous neutron emissions is esti- 
mated to be less than 1.0E-6 displacements per atom (DPA) for a 
100 year exposure to fresh, “high heat” SRS waste assuming con- 
tinuous replenishment of the radionuclides. This damage level is 
below the limit for measurable radiation damage to the mechanical 
properties of carbon steel. Structural assessment of tanks for stor- 
age of high level waste may be based on nominal or code values 


of the mechanical properties of the steels from which the tanks 
were constructed. 


3236 (WSRC-MS-—93-492) Statistical analysis of inhibitor 
concentrations for radioactive waste in carbon steel tanks. 
Zapp, P.E.; Edwards, T.B. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
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(CONF-940222-4: Corrosion 94: National Association of Corrosion 
Engineers (NACE) international annual conference, Baltimore, MD 
(United States), 28 Feb 4 mar 1994). Order Number 
DE94001817. Source: OSTI; NTIS; INIS; GPO Dep. 

Based on a logistic regression approach, a model was devel- 
oped using the explanatory variables log([NO3~]), log([NO2~]), 
and temperature to estimate the probability of pitting in a carbon 
steel exposed to high-level radioactive waste. Pitting susceptibility 
data obtained by the two techniques of cyclic potentiodynamic po- 
larization and coupon immersion were separately and jointly 
analyzed with the model. Similar predictive ability is seen for equa- 
tions based on both electrochemical and coupon immersion data. 
Using the theory associated with the determination of confidence 
intervals for the estimated probability, a methodology was devel- 
oped to provide a lower bound for the nitrite concentration which 
inhibits pitting, i.e., which holds the estimated probability of pitting 
to a reasonably low level of 0.05. 


3237 (WSRC-MS—93-546) Robotics for mixed waste oper- 
ations, demonstration description. Ward, C.R. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9310214—1: Robotics for mixed waste 
operations demonstration, Aiken, SC (United States), 28 Oct - 4 
nov 1993). Order Number DE94002032. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy (DOE) Office of Technology Develop- 
ment (OTD) is developing technology to aid in the cleanup of DOE 
sites. Included in the OTD program are the Robotics Technology 
Development Program and the Mixed Waste Integrated Program. 
These two programs are working together to provide technology for 
the cleanup of mixed waste, which is waste that has both radioac- 
tive and hazardous constituents. There are over 240,000 cubic 
meters of mixed low level waste accumulated at DOE sites and the 
cleanup is expected to generate about 900,000 cubic meters of 
mixed low level waste over the next five years. This waste must be 
monitored during storage and then treated and disposed of in a 
cost effective manner acceptable to regulators and the states 
involved. The Robotics Technology Development Program is devel- 
oping robotics technology to make these tasks safer, better, faster 
and cheaper through the Mixed Waste Operations team. This tech- 
nology will also apply to treatment of transuranic waste. The 
demonstration at the Savannah River Site on November 2-4, 1993, 
showed the progress of this technology by DOE, universities and in- 
dustry over the previous year. Robotics technology for the handling, 
characterization and treatment of mixed waste as well robotics 
technology for monitoring of stored waste was demonstrated. It 
was shown that robotics technology can make future waste storage 
and waste treatment facilities better, faster, safer and cheaper. 


3238 (WSRC-RP-93-688) Late Wash/Nitric Acid flowsheet 
hydrogen generation bases for simulation of a deflagration/ 
detonation in the DWPF CPC. Ritter, J.A. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). 7 May 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94002527. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Hydrogen generation data obtained from IDMS runs PX4 and 
PX5 will be used to determine a bases for a deflagration/ 
detonation simulation in the DWPF CPC. This simulation is neces- 
sary due to the new chemistry associated with the Late Wash/Nitric 
Acid flowsheet and process modifications associated with the pres- 
ence of Hp in the offgas. The simulation will be performed by 
Professor Van Brunt from the University of South Carolina. The 
scenario which leads up to the deflagration/detonation simulation 
will be chosen such that the following conditions apply. The SRAT 
is filled to its maximum operating level with 9,600 gal of sludge, 
which corresponds to the minimum vapor space above the sludge. 
The SRAT is at the boiling point, producing H2 at a very low rate 
(about 10 % of the peak) and 15 scfm of air inleakage is entering 
the SRAT. Then, the Hz generation rate will be allowed to increase 
exponentially (catalyst activation) until it readies the peak H2 gen- 
eration rate of the IDMS run, after which the H2 generation rate will 
be allowed to decay exponentially (catalyst deactivation) until the 
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total amount of H2 produced is between 85 and 100% of that pro- 
duced during the IDMS run. 


3239 (WSRC-RP-98-1143) Savannah River Site facilities 
transition plan. Street, G.H. Westinghouse Savannah River Co., 
Aiken, SC (United States). Aug 1993. 191p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94003338. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A generic plan is presented that provides available guidance and 
details for the transition of Savannah River Site (SRS) from its pri- 
mary Defense Programs (DP) mission to a future operation that 
includes numerous surplus facilities in a deactivated Surveillance 
and Maintenance (S&M) mode awaiting disposition for alternative 
use or for Decontamination and Decommissioning (D&D). The his- 
tory and current status of the SRS transition program is described 
within this plan. Assumptions concerning the program are provided 
along with issues identified as the plan evolved. Summaries of 
specific facility transition plans that already exist are included and 
more details of surplus facilities are in the appendices. Recommen- 
dations to implement the program were identified as the plan was 
developed as follows: (1) Operating organizations of SRS surplus 
facilities should develop deactivation and transition plans for each 
surplus facility (or related group of facilities) based on the guidance 
provided in this plan. (2) Additional FY 94 WSRC funding should 
be provided for: (a) SRS transition program integration and plan- 
ning (b) S&M and deactivation of non reactor surplus facilities. 
Continued funding is required for FY 95 and outyears. (3) A central 
WSFC transition organization, Transition, Decontamination and De- 
commissioning (TDD) Department, has been established to provide 
coordinatior/integration of all surplus facility activities. Custodian- 
ship, deactivation, and S&M should remain the responsibility of the 
facilities previous operator. The Transition Committee, with sitewide 
membership from all organizations involved in transition, should 
continue to be used to facilitate transition integration. 


3240 (WSRC-RP-93-1325) Carbollide solubility and chem- 
ical compatibility summary. McCabe, DJ. Westinghouse 
Savannah River Co., Aiken, SC (United States). 17 Aug 1993. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94003121. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report examines the value of the cobalt dicarbollide anion 
as an effective form of in-tank precipitation. The cobalt dicarbollide 
anion (CDC) has been investigated for the possible replacement of 
tetraphenyl borate anion (TPB) for precipitation of cesium in SRS 
High Level Waste (HLW). The solubility of the cesium CDC in 5 M 
salt solutions and the reactivity with caustic have been studied ex- 
tensively. The solubility of CSCDC in a mixture of 4 M sodium 
nitrate and 1 m sodium hydroxide is ~2 x 10-° M at 40°C. Fur- 
thermore, the CDC decomposes in 1 M sodium hydroxide solution 
with apparent first order kinetics with a half-life of 7.3 days at 60 °C 
and 94 days at 40°C. Tank temperatures are currently estimated to 
approach 60°C during the ITP filtration cycle. This solubility and 
rapid decomposition of the CDC under highly alkaline conditions 
and high temperature would require increasing the quantity of CDC 
and nonradioactive cesium which must be added, increasing the 
cost of production. Increasing the quantity of CDC would necessi- 
tate recovery of the material, probably using a solvent extraction 
system. Due to the large amount of nonradioactive cesium which 
must be added, the total amount of precipitate formed exceeds that 
for TPB precipitation. Also, formation of sodium and/or potassium 
precipitates compete with cesium salt precipitation in 5 M salt solu- 
tions at lower temperature (<30°C). Decomposition generates 
hydrogen, which may lead to process complications. 


3241 (WSRC-TR-92-251) Compliance review for the UNH 
Storage Tank. Low, J.M. Westinghouse Savannah River Co., 
Aiken, SC (United States). 19 May 1992. 52p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94002533. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of Project S-4257, USF-UNH 150,000 Gallon Stor- 
age Tank, is to provide interim storage for the liquid uranyl nitrate 
(UNH) product from H-Canyon until the UNH can be processed in 
the new Uranium Solidification Facility (Project S-2052). NPSR was 
















requested by Project Management and DOE-SR to perform a de- 
sign compliance review for the UNH Storage Tank to support the 
Operational Readiness Review (ORR) and the Operational Readi- 
ness Evaluation (ORE), respectively. The project was reviewed 
against the design criteria contained in the DOE Order 6430.1A, 
General Design Criteria. This report documents the results of the 
compliance review. 


3242 (WSRC-TR-93-232) Atmospheric pressure fiuctua- 
tions and oxygen enrichment in waste tanks. Kurzeja, R.J.; 
Weber, A.H. Westinghouse Savannah River Co., Aiken, SC (United 
States). Jul 1993. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94003818. Source: OSTI; NTIS; INIS; GPO Dep. 

During In-Tank Precipitation (ITP) processing radiolytic decompo- 
sition of tetraphenylborate and water can produce benzene and 
hydrogen, which, given sufficiently high oxygen concentrations, can 
deflagrate. To prevent accumulations of benzene and hydrogen 
and avoid deflagration, continuous nitrogen purging is maintained. 
If the nitrogen purging is interrupted by, for example, a power fail- 
ure, outside air will begin to seep into the tank through vent holes 
and cracks. Eventually a flammable mixture of benzene, hydrogen, 
and oxygen will occur (deflagration). However, this process is slow 
under steady-state conditions (constant pressure) and mechanisms 
to increase the exchange rate with the outside atmosphere must 
be considered. The most important mechanism of this kind is from 
atmospheric pressure fluctuations in which an increase in atmo- 
spheric pressure forces air into the tank which then mixes with the 
hydrogen-benzene mixture. The subsequent decrease in atmo- 
spheric pressure causes venting from the tank of the mixture — the 
net effect being an increase in the tank’s oxygen concentration. 
Thus, enrichment occurs when the atmospheric pressure increases 
but not when the pressure decreases. Moreover, this natural atmo- 
spheric “pumping” is only important if the pressure fluctuations take 
place on a time scale longer than the characteristic mixing time 
scale (CMT) of the tank. If pressure fluctuations have a signifi- 
cantly higher frequency than the CMT, outside air will be forced 
into the tank and then out again before any significant mixing can 
occur. The CMT is not known for certain, but is estimated to be be- 
tween 8 and 24 hours. The purpose of this report is to analyze 
yearly pressure fluctuations for a five year period to determine their 
statistical properties over 8 and 24-hour periods. The analysis also 
includes a special breakdown into summer and winter seasons and 
an analysis of 15-minute data from the SRTC Climatology Site. 


3243 (WSRC-TR-93-519) Corrosion tests of carbon steel 
exposed to a simulated DWPF recycle stream. Zapp, P.E. West- 
inghouse Savannah River Co., Aiken, SC (United States). 30 Sep 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE94003854. 
Source: OSTI; NTIS; GPO Dep. 

Coupon immersion tests of ASTM A537 Class 1 carbon steel in 
simulated DWPF recycle solutions did not generate shock-sensitive 
deposits, consistent with two previous tests at SRTC. Results of 
three sets of tests indicate that the formation of detectable 
amounts of shock-sensitive deposits is not possible under test con- 
ditions. Solutions used included the increased nitrate concentration 
(0.05 M vs.the 0.01 M used previously) that reflects the introduc- 
tion of ammonia scrubbing in the DWPF. The nitrite and hydroxide 
concentrations were 0.042 M and 0.5 M, respectively, which are 
the current Process Requirement concentrations for the DWPF Re- 
cycle Collection Tank. As a result of the increased nitrate level, the 
coupon showed superficial uniform corrosion at a rate < 0.4 mils 
per year (0.0004 in. per year) and pitting corrosion with a maxi- 
mum depth of 0.7 mils (0.0007 in.). Electrochemical corrosion tests 
to revise the nitrite concentration limit to accommodate the higher 
nitrate concentration will be completed in October, 1993. 


3244 (Y/DZ-1005) Alternatives for sodium-potassium al- 
loy treatment. Takacs, T.J.; Johnson, M.E. Oak Ridge Y-12 Plant, 
TN (United States). 8 Apr 1993. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94003325. Source: OSTI; NTIS; GPO Dep. 
Sodium-potassium alloy (NaK) is currently treated at the Y-12 
Plant by open burning. Due to uncertainties with future permits for 
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this process alternative treatment methods were investigated, re- 
vealing that two treatment processes are feasible. One process 
reacts the NaK with water in a highly concentrated molten caustic 
solution (sodium and potassium hydroxide). The final waste is a 
caustic that may be used elsewhere in the plant. This process has 
two safety concerns: Hot corrosive materials used throughout the 
process present handling difficulties and the process must be care- 
fully controlled (temperature and water content) to avoid explosive 
Nak reactions. To avoid these problems a second process was de- 
veloped that dissolves NaK in a mixture of propylene glycol and 
water at room temperature. While this process is safer, it gener- 
ates more waste than the caustic process. The waste may possibly 
be used as a carbon food source in biological waste treatment op- 
erations at the Y-12 Plant. Experiments were conducted to 
demonstrate both processes, and they showed that both processes 
are feasible alternatives for NaK treatment. Process flow sheets 
with mass balances were generated for both processes and com- 
pared. While the caustic process generates less waste, the 
propylene glycol process is safer in several ways (temperature, 
material handling, and reaction control). The authors recommend 
that the propylene glycol alternative be pursued further as an alter- 
native for NaK treatment. To optimize this process for a larger 
scale several experiments should be conducted. The amount of 
Nak dissolved in propylene glycol and subsequent waste gener- 
ated should be optimized. The offgas processes should be 
optimized. The viability of using this waste as a carbon food source 
at one of the Y-12 Plant treatment facilities should be investigated. 
If the state accepts this process as an alternative, design and con- 
struction of a pilot-scale treatment system should begin. 


3245 (YJT-92-33E) TVO-92 safety analysis of spent fuel 
disposal. Vieno, T. (Technical Research Centre of Finland, Espoo 
(Finland). Nuclear Engineering Lab.); Hautojaervi, A.; Koskinen, L.; 
Nordman, H. Nuclear Waste Commission of Finnish Power Compa- 
nies, Helsinki (Finland). Aug 1993. 269p. Order Number 
DE94607928. Source: OSTI; NTIS; INIS. 

Published also in Finnish as report number YJT—92-33. 

The spent fuel from the TVO | and TVO Il reactors at the Olkilu- 
oto nuclear power plant is planned to be disposed in a repository 
constructed at a depth of about 500 meters in crystalline bedrock. 
Teollisuuden Voima Oy (TVO) has carried out preliminary site in- 
vestigations for spent fuel disposal between 1987 and 1992 at five 
areas in Finland (Olkiluoto, Kivetty, Romuvaara, Syyry and Veitsi- 
vaara). The Safety analysis of the disposal system is presented in 
the report. Spent fuel will be encapsulated in composite copper- 
steel canisters. The canister design (ACP canister) consists of an 
inner container of steel as a load-bearing element and an outer 
container of oxygen-free copper to provide a shield against corro- 
sion. In the repository the canisters will be emplaced in vertical 
holes drilled in the floors of horizontal deposition tunnels. The an- 
nulus between the canister and the rock is filled with compacted 
bentonite. The results of the safety analysis attest that the planned 
disposal system fulfils the safety requirements. Suitable places for 
the repository can be found at each of the five investigation sites. 
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Refer also to citation(s) 3052, 3073, 3119, 3120, 3121, 3122, 
3128, 3149, 3160, 3171, 3180, 3181, 3304, 3311, 3313, 3316, 
3317, 3320, 3321, 3322, 3323, 3324, 3332, 3765, 3922, 4768, 
5186, 5198, 5282, 5292 


3246 (ARL-TR—095(v.1), pp. 242-266) Assessing radiologi- 
cal impacts (exposures and doses) associated with the mining 
and milling of radioactive ores. Williams, G.A. (Australian Radia- 
tion Lab., Melbourne, VIC (Australia)). Australian Radiation Lab., 
Melbourne, VIC (Australia). Jul 1990. In Radiation protection in the 
mining and milling of radioactive ores v.1. 266p. Order Number 
DE94608817. Source: OSTI; NTIS (US Sales Only); INIS. 

The basic units and concepts applicable to radiological 
assessment are presented. Data relevant to the assessment of ra- 
diological exposures from the mining and milling phases of uranium 
and thorium ores are discussed. As a guide to the assessment of 
environmental exposures to members of the public, concepts such 
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as the critical group are defined. Environmental transport and ex- 
posure pathways are presented in general terms, together with a 
discussion of the use of mathematical models. The dose assess- 
ment procedures defined in the 1987 Code of Practice are 
described. 13 refs., 2 tabs., 1 fig. 


3247 (CONF-9110122-, pp. 11-22) Use of LLNL and EPRI 
probabilistic seismic hazard curves interim position. Kimball, J. 
Lawrence Livermore National Lab., CA (United States); USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Risk Analysis and Technology. 
[1991]. From Natural phenomena hazards mitigation conference; 
St. Louis, MO (United States); 15-18 Oct 1991. In Third DOE natu- 
ral phenomena hazards mitigation conference. 699p. Order 
Number DE93012087. Source: OSTI; NTIS; INIS. 

The issue of the seismic hazard to be used in safety or risk as- 
sessments has recently been raised at a number of DOE facilities. 
One of the technical issues associated with this topic is the exis- 
tence and use of two different methodologies for the development 
of seismic hazard curves by Lawrence Livermore National Labora- 
tory (LLNL) and the Electric Power Research Institute (EPRI). 
Experience to date has shown that application of these methodolo- 
gies can yield significantly different results. In response to this 
situation, a Seismic Working Group (SWG) has been formed at 
DOE Headquarters to coordinate the application of these method- 
ologies within DIE in a consistent manner, and to cooperate in an 
effort to address the differences between the two methodologies. 
The difference between the LLNL and EPRI studies takes on De- 
partmental importance for several reasons: (1) results from these 
studies are applicable to locations in the Eastern United States 
(east of 104W) and have been used by a number of DOE sites 
and contractors; (2) the current usage of these studies is inconsis- 
tent from site to site; (3) the Department General Design Criteria 
(DOE Order 6430.1A) requires that seismic design be evaluated 
based on probabilistic seismic hazard without explicitly identifying 
what methodology should be used; and (4) various Departmental 
organizations are using safety goals to evaluate facility perfor- 
mance and design which can be sensitive to the probabilistic 
seismic hazard curve used. 


3248 (CONF-9110122-, pp. 166) The Hanford Site’s Gable 
Mountain structure: A comparison of the recurrence of design 
earthquakes based on fault slip rates and a probabilistic expo- 
sure model. Rohay, A.C. (Pacific Northwest Lab., Richland, WA 
(United States)). Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 
Gable Mountain is a segment of the Umtanum Ridge-Gable 
Mountain structural trend, an east-west trending series of anti- 
clines, one of the major geologic structures on the Hanford Site. A 
probabilistic seismic exposure model indicates that Gable Mountain 
and two adjacent segments contribute significantly to the seismic 
hazard at the Hanford Site. Geologic measurements of the uplift of 
initially horizontal (11-12 Ma) basalt flows indicate that a broad, 
continuous, primary anticline grew at an average rate of 0.009- 
0.011 mnv/a, and narrow, segmented, secondary anticlines grew at 
rates of 0.009 mm/a at Gable Butte and 0.018 mma at Gable 
Mountain. The buried Southeast Anticline appears to have a differ- 
ent geometry, consisting of a single, intermediate-width anticline 
with an estimated growth rate of 0.007 mma. The recurrence rate 
and maximum magnitude of earthquakes for the fault models were 
used to estimate the fault slip rate for each of the fault models and 
to determine the implied structural growth rate of the segments. 
The current model for Gable Mountain-Gable Butte predicts 0.004 
mma of vertical uplift due to primary faulting and 0.008 mm/a due 
to secondary faulting. These rates are roughly half the structurally 
estimated rates for Gable Mountain, but the model does not ac- 
count for the smaller secondary fold at Gable Butte. The model 
predicted an uplift rate for the Southeast Anticline of 0.006 mnv/a, 
caused by the low “fault capability” weighting rather than a different 
fault geometry. The effects of previous modifications to the fault 
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models are examined and potential future modifications are sug- 
gested. For example, the earthquake recurrence relationship used 
in the current exposure model has a b-value of 1.15, compared to 
a previous value of 0.85. This increases the implied deformation 
rates due to secondary fault models, and therefore supports the 
use of this regionally determined b-value to this fault/fold system. 


3249 (CONF-9110122-, pp. 282-291) Structural inspection 
and wind analysis of redwood cooling towers at the 
Portsmouth Gaseous Diffusion Plant. Chung, T. (Science Appli- 
cations International Corp., Oak Ridge, TN (United States)); Solack, 
T.; Hortel, J. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

As part of the plant upgrade program, structural analyses and 
field inspections were performed on four redwood cooling towers at 
the DOE Portsmouth gaseous diffusion plant located in Piketon, 
Ohio. The cooling towers are categorized as important hazard facil- 
ities. The loadings are derived from UCRL-15910 according to the 
pertinent hazard category. In addition to the seismic and wind load- 
ings, the wood cooling towers are constantly subject to adverse 
environmental effects such as elevated temperature, chemical at- 
tack, icing and snow load, and motor vibrations. A thorough 
structural evaluation for all load combinations was performed for 
each of the cooling towers based on the structural code require- 
ments of the Cooling Tower Institute and National Forest Products 
Association. Most stress criteria are unique for the redwood mate- 
rial. This evaluation was performed using finite element techniques 
on the global structural integrity and supplemented by hand calcu- 
lations on the individual connection joints. Overloaded wood 
structural members and joints are identified by the analysis. The 
rectangular tower structure sits on a concrete basin that span 
across 60 ft by 200 ft. A major part of the cooling towers upgrading 
program involved field inspections of the individual cells of each 
tower. The primary purpose of these inspections was to identify 
any existing structural damage or deficiencies such as failed mem- 
bers, degraded wood, and deficiencies resulting from poor 
construction practice. Inspection of 40 cells identified some generic 
deficiencies that mostly are consistent with the analytical finding. 
Based on the analysis, some effective but inexpensive upgrading 
techniques were developed and recommended to bring the cooling 
towers into compliance with current DOE requirements. 


3250 (CONF-9110122-—, pp. 346-354) Generation of artifi- 
cial earthquake time histories for seismic design at Hanford, 
Washington. Salmon, M.W. (EQE Engineering Consultants, Inc., 
Costa Mesa, CA (United States)); Kuilanoff, G. Lawrence Liver- 
more National Lab., CA (United States); USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Risk Analysis and Technology. [1991]. 
From Natural phenomena hazards mitigation conference; St. Louis, 
MO (United States); 15-18 Oct 1991. In Third DOE natural phe- 
nomena hazards mitigation conference. 699p. Order Number 
DE93012087. Source: OSTI; NTIS; INIS. 

The purpose of the development of artificial time-histories is to 
provide the designer with ground motion estimates which will meet 
the requirements of the design guidelines at the Hanford site. In 
particular, the artificial time histories presented in this paper were 
prepared to assist designers of the Hanford Waste Vitrification 
Plant (HWVP) with time histories that envelop the requirements for 
both a large magnitude earthquake (MI > 6.0) and a small magni- 
tude, near-field earthquake (MI < 5. 0). A background of the 
requirements for both the large magnitude and small magnitude 
events is presented in this paper. The work done in generating 
time histories which produce response spectra matching those of 
the design seismic events is also presented. Finally, some prelimi- 
nary results from studies performed using the small-magnitude 
near-filed earthquake time-history are presented. 


3251 (CONF-9110122-, pp. 475-483) Seismic upgrade of 
building 776/777 at Rocky Flats Plant using latest edition of 
UCRL-15910. Gillengerten, J.D. (EQE Engineering Design, San 





Francisco, CA (United States)); Hamburger, R.O.; Keith, S.R.; Mc- 
Govern, LJ. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

Building 776/777 is a large two-story structure used in the 
processing and decontamination of radioactively contaminated ma- 
terials, tools, and equipment. Originally constructed in the 1950s, 
the building has been expanded several times and, following a ma- 
jor fire, was provided with a second structural roof to enclose the 
building envelope. Overall building dimensions are approximately 
300 by 600 feet. It uses steel-frame construction with partially re- 
strained joints for transverse moment resistance and diagonal 
braces for longitudinal stability. The second floor is a formed slab 
on steel framing, and the roof is a metal deck system. Exterior en- 
closures include poorly reinforced concrete-block masonry and 
cement-asbestos siding. Rigid concrete elements, forming vaults 
for materials with high radiation hazard, are present in some areas. 
The building was previously identified as having low resistance to 
both seismic and high-wind/tornado loads. A structural seismic up- 
grade was designed for the building, according to the provisions of 
US Department of Energy criteria document UCRL-15910, for high- 
hazard facilities. This design is intended to prevent substantial 
breach of the building envelope. The design supplements the lat- 
eral capacity of the existing semirigid steel frames with a series of 
steel buttress frames and exterior drag elements. This feature mini- 
mizes the extent of construction within secure and hazardous 
areas of the building but induces significant thermal stresses. 
Unique aspects of the design include provision for thermal relief as 
well as development of strengthening and anchorage of masonry 
walls that can accommodate large expected inelastic building drifts. 
This design illustrates the Department of Energy’s newly adopted 
criteria, as applied to existing structures. It also indicates methods 
that may be used for strengthening hazardous and sensitive struc- 
tures without significant work within the building envelope. 


3252 (CONF-9110122-, pp. 562-577) Preliminary proposed 
seismic design and evaluation criteria for new and existing 
underground hazardous materiais storage tanks. Kennedy, R.P. 
(RPK Structural Mechanics Consulting, Yorba Linda, CA (United 
States)). Lawrence Livermore National Lab., CA (United States); 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

The document provides a recommended set of deterministic 
seismic design and evaluation criteria for either new or existing un- 
derground hazardous materials storage tanks placed in either the 
high hazard or moderate hazard usage catagories of UCRL-15910. 
The criteria given herein are consistent with and follow the same 
philosophy as those given in UCRL-15910 for the US Department 
of Energy facilities. This document is intended to supplement and 
amplify upon Reference 1 for underground hazardous materials 
storage tanks. 


3253 (CONF-9110122-, pp. 578-587) Hydrodynamic ef- 
fects in tanks with different conditions of support. Veletsos, 
A.S. (Rice Univ., Houston, TX (United States)); ShivaKumar, P. 
Lawrence Livermore National Lab., CA (United States); USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Risk Analysis and Technology. 
[1991]. From Natural phenomena hazards mitigation conference; 
St. Louis, MO (United States); 15-18 Oct 1991. In Third DOE natu- 
ral phenomena hazards mitigation conference. 699p. Order 
Number DE93012087. Source: OSTI; NTIS; INIS. 

The hydrodynamic effects induced in base-excited, upright, can- 
tilever cylindrical tanks are compared with those induced in tanks 
that are supported at the top and are excited simultaneously and 
similarly at top and bottom. It is shown that, while the distributions 
of the hydro-dynamic pressures for the two cases may for all 


05 NUCLEAR FUELS 
0530 Environmental Aspects 


practical purposes be considered to be same for tanks of the pro- 
portions normally encountered in practice, the magnitudes of the 
pressures and of the resulting tank forces may be substantially 
different. The reasons for these differences are elucidated, and in- 
formation and concepts are presented with which the critical design 
forces in each case may be evaluated reliably and cost effectively. 


3254 (DOE/EA-0873) Environmental Assessment for the 
Health Protection instrument Calibration Facility at the Savan- 
nah River Site. USDOE Savannah River Operations Office, Aiken, 
SC (United States). Aug 1993. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94003359. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this Environmental Assessment (EA) is to review 
the possible environmental consequences associated with the 
construction and operation of a Health Protection Instrument Cali- 
bration Facility on the Savannah River Site (SRS). The proposed 
replacement calibration facility would be located in B Area of SRS 
and would replace an inadequate existing facility currently located 
within A Area of SRS (Building 736-A). The new facility would pro- 
vide laboratories, offices, test equipment and the support space 
necessary for the SRS Radiation Monitoring Instrument Calibration 
Program to comply with DOE Orders 5480.4 (Environmental Pro- 
tection, Safety and Health Protection Standards) and 5480.11 
(Radiation Protection for Occupational Workers). The proposed 
facility would serve as the central site source for the evaluation, se- 
lection, inspection, testing, calibration, and maintenance of all SRS 
radiation monitoring instrumentation. The proposed facility would be 
constructed on a currently undeveloped portion in B Area of SRS. 
The exact plot associated with the proposed action is a 1.2 hectare 
(3 acre) tract of land located on the west side of SRS Road No. 2. 
The proposed facility would lie approximately 4.4 km (2.75 mi) from 
the nearest SRS site boundary. The proposed facility would also lie 
within the confines of the existing B Area, and SRS safeguards 
and security systems. Archaeological, ecological, and land use re- 
views have been conducted in connection with the use of this 
proposed plot of land, and a detailed discussion of these reviews is 
contained herein. Socioeconomic, operational, and accident analy- 
ses were also examined in relation to the proposed project and the 
findings from these reviews are also contained in this EA. 


3255 (DOE/RL-92-43) Phase 1 remedial investigation 
report for the 300-FF-1 operable unit. USDOE Richland Field Of- 
fice, WA (United States). Nov 1993. 890p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94003904. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The focus of this remedial investigation (RI) is the 300-FF-1 op- 
erable unit, one of five hazardous substance response project units 
associated with the 300 Aggregate Area of the US Department of 
Energy’s (DOE’s) Hanford Site. The 300-FF-1 operable unit con- 
tains many of the major active and inactive liquid waste disposal 
facilities within the 300 Area (DOE-RL 1990a). In November 1989, 
the US Environmental Protection Agency (EPA) placed the 300 
Area on the National Priorities List (NPL) contained within Appen- 
dix B of the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP, 53 FR 51391 et seq). The EPA took this 
action pursuant to their authority under the Comprehensive Envi- 
ronmental Response, Compensation, and Liability Act of 1980 
(CERCLA, 42 USC 9601 et seq.). The DOE Richland Field Office 
(RL), EPA, and the Washington Department of Ecology (Ecology) 
issued the Hanford Federal Facility Agreement and Consent Order 
(Tri-Party Agreement), in May 1989 (Ecology et al. 1989). This 
agreement, among other things, govems all CERCLA efforts at the 
Hanford Site. In June 1990, a remedial investigation/feasibility 
study (RI/FS) work plan for the 300-FF-1 operable unit was issued 
pursuant to the Tri-Party Agreement. The purpose of the 300-FF-1 
operable unit RI is to gather and develop the necessary 
information to support the development and analysis of remedial al- 
ternatives during the FS. The Ri analysis will, in turn, be used by 
Tri-Party Agreement signatories to make a risk-management-based 
selection of remedies for the releases of hazardous substances 
that have occurred from the 300-FF-1 plant. This Ri report docu- 
ments the findings of the Phase | RI to allow DOE-RL, EPA, and 
Ecology to assess the focus of the project, determine the need for 
further RI activities, and evaluate the FS. 
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3256 (HW-80405) Sources of radioactivity. Parker, H.M. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 14 Jan 1964. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94003741. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report is a summary of Hanford releases to the atmosphere 
of $1], 13Xe@, 15Xe, and tritium, during the period Sept. 1961 to 
Dec. 1963. The ''| released from the two separations plants 
stacks is measured continuously. Other potential sources of ra- 
dioiodine to the atmosphere are also monitored, but the release 
rates from these other facilities are insignificant. The release rates 
of tritium, '°Xe, and '5Xe are not measured. The data presented 
for them was calculated from production data and reactor operating 
conditions. 


3257 (IAEA-TECDOC—720, pp. 181-190) Environmental as- 
pects of the operation and sanation of the ISL uranium mining 
at Straz Pod Ralskem, Czechoslovakia. Kuehn, P. (DIAMO, o.z. 
Ekologi, Straz (Czech Republic)). International Atomic Energy 
Agency, Vienna (Austria). Sep 1993. (CONF-9210417—: Technical 
committee meeting on uranium in situ leaching, Vienna (Austria), 5- 
8 Oct 1992). In Uranium in situ leaching: Proceedings of a technical 
committee meeting held in Vienna, 5-8 October 1992. 245p. Order 
Number DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 

This contribution presents a review of the ISL technological activ- 
ities at the Straz-Hamr sandstone-hosted (but not "sandstone 
type”) sedimentary uranium deposit in Northern Bohemia, 
Czechoslovakia. The deposit occurs in the Bohemia Cretaceous 
basin, in Cenomanian sandstones. In this are mainly Turonian, 
poorly cemented, quartzeous sandstones crop out on the surface. 
The area, therefore, was times overgrown by pine woods an only a 
minor part had been used for farming. A brief description of the ge- 
ologic, climatic and pedologic features and the main types of the 
environmental impacts of the sulphuric acid ISL technology in the 
region is given. The most important impacts are (1) the contamina- 
tion of the Turonian aquifer used elsewhere as a source of potable 
water, (2) the initial total deforestation of the whole affected area, 
resulting (3) in a serious destruction of the soil cover and mainly in 
the higher-lying parts of the area, (4) in an exposition of the whole 
surface to weathering and erosion, or, in the lower parts, (5) proba- 
bly in a consecutive wetting of the soil in the leaching fields. In a 
part of the fields the net of technological wells had been designed 
in a manner to allow for the needs of conservation of the forest in 
the spaces between the technological installations. This concept 
did not offer greater advantages because of the weakening of the 
stability of the forest and the resulting increased risk of destroying 
the technological installations by falling trees. A short description of 
the measures for the prevention and the minimization of the super- 
ficial erosion is given (seeding of grass and trees, textile nets and 
mats, location of wells and installations in accord with the surface 
morphology, etc.). Finally, a short review of the efforts made for 
the preparation of the sanation is also given. (author). 8 refs, 6 
figs, 2 tabs. 


3258 (IAEA-TECDOC~720, pp. 191-215) Restoration of 
groundwater at three in-situ uranium mines in Texas. Mays, 
W.M. (Energy Fuels Nuclear, Inc., Denver, CO (United States)). In- 
ternational Atomic Energy Agency, Vienna (Austria). Sep 1993. 
(CONF-9210417—: Technical committee meeting on uranium in situ 
leaching, Vienna (Austria), 5-8 Oct 1992). In Uranium in situ leach- 
ing: Proceedings of a technical committee meeting held in Vienna, 
5-8 October 1992. 245p. Order Number DE94607294. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Energy Fuels Nuclear is currently restoring the surface and 
groundwater for three in-situ leaching projects in the South Texas 
uranium district of the U.S.A. These projects were undertaken on a 
contract basis in 1987 and are due for completion in 1994. The 
South Texas uranium district has been the principle ISL locale in 
the U.S. since 1974 when the first commercial ISL project at 
George West began operation. This district is characterized by 
moderate depths, an alternating sequence of sandstones and 
shales, relatively high permeabilities and the use of unusually 
highly-concentrated ammonium bicarbonate lixiviants which have 
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posed serious problems in restoration. Restoration of these pro- 
jects is a combined technical, political, regulatory and economic 
exercise, each facet of which must be carefully considered in each 
of those contexts. The restoration process has several major com- 
ponents: surface restoration, drill hole plugging, groundwater 
restoration, and waste disposal. Groundwater restoration and 
waste restoration are interrelated variables which on these pro- 
jects, involve the concurrent use of groundwater sweep, reverse 
osmosis, deepwell injection and irrigation disposal. Balancing the 
flow rates and chemical characteristics of these four components 
was a major task; but upon achieving the balance, the cost of 
restoration has been reduced to a practical minimum. The principal 
cost control variable in ISL groundwater restoration is flow rate. In- 
creasing flow rates will reduce the period of time necessary to treat 
the number of pore volumes required to achieve a given set of 
restoration criteria. Another major cost control variable is the 
restoration criteria itself. In many cases, it may be possible to 
achieve some relief from specific onerous standards by: 1) working 
to change those standard, or 2) convincing the regulatory authori- 
ties that "best available technology” won't solve the problem and 
that a variance is appropriate. (author). 10 figs, 8 tabs. 


3259 (IAEA-TECDOC~725) Risk comparisons relevant to 
sea disposal of low level radioactive waste. International Atomic 
Energy Agency, Vienna (Austria). Nov 1993. 43p. Order Number 
DE94607454. Source: OSTI; NTIS (US Sales Only); INIS. 

This document contains estimates of, and comparisons among, 
risks to human health posed by exposures to radionuclides, includ- 
ing those associated with low level radioactive wastes dumping at 
sea, and organic chemical contaminants resulting from seafood 
consumption. This study was conducted at the request of the Con- 
tracting Parties to the Convention on the Prevention of Marine 
Pollution by Dumping of Wastes and Other Matter (the London 
Convention 1972, formerly referred to as the London Dumping 
Convention) as a component of a review of the wider political, le- 
gal, economic and social aspects of sea dumping of radioactive 
wastes. The highest potential risks associated with seafood con- 
sumption are generally those resulting from exposures to naturally 
occurring radionuclides. In some representations, the potential risks 
associated with polychlorinated biphenyls (ZPCB) and dieldrin in 
seafood are of the same order as those arising from naturally oc- 
curring radionuclides. The peak annual risks resulting from low 
level radioactive waste dumping at sea, assessed on any rational 
basis, are at least two orders of magnitude lower than those 
associated with the ingestion of common organic chemical contam- 
inants in seafood. 47 refs, 4 figs, 13 tabs. 


3260 (PNL—7638-HEDR) Effects of the loss of correlation 
structure on Phase 1 dose estimates: Hanford Environmental 
Dose Reconstruction Project. Simpson, J.C. Pacific Northwest 
Lab., Richland, WA (United States). Nov 1991. 44p. Sponsored by 
USDOE, Washington, DC (United States);Department of Health 
and Human Services, Washington, DC (United States). DOE Con- 
tract AC06-76RL01830. Order Number DE94000520. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In Phase | of the Hanford Environmental Dose Reconstruction 
Project, a step-by-step (modular) calculational structure was used. 
This structure was intended (1) to simplify the computational pro- 
cess, (2) to allow storage of intermediate calculations for later 
analyses, and (3) to guide the collection of data by presenting un- 
derstandable structures for its use. The implementation of this 
modular structure resulted in the loss of correlation among inputs 
and outputs of the code, resulting in less accurate dose estimates 
than anticipated. The study documented in this report investigated 
two types of correlations in the Phase | model: temporal and path- 
way. Temporal correlations occur in the simulation when, in the 
calculation, data estimated for a previous time are used in a sub- 
sequent calcuiation. If the various portions of the calculation do not 
use the same realization of the earlier estimate, they are no longer 
correlated with respect to time. Similarly, spatial correlations occur 
in a simulation when, in the calculation, data estimated for a partic- 
ular location are used in estimates for other locations. If the 
various calculations do not use the same value for the original lo- 
cation, they are no longer correlated with respect to location. The 
loss of the correlation structure in the Phase | code resulted in 





dose estimates that are biased. It is recommended that the air 
pathway dose modei be restructured and the intermediate his- 
tograms eliminated. While the restructured code may still contain 
distinct modules, all input parameters to each module and all out 
put from each module should be retained in a database such that 
subsequent modules can access all the information necessary to 
retain the correlation structure. 
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Refer also to citation(s) 3069, 3073, 3087, 3105, 3106, 3107, 3108, 
3109, 3110, 3111, 3112, 3114, 3115, 3116, 3117, 3122, 3141, 
3182, 3187, 3203, 3215, 3222, 3224, 3225, 3226, 3228, 3229, 
3233, 3238, 3239, 3242, 3247, 3251, 3254, 3258, 3772, 3773, 
3803, 3807, 3825, 3826, 3827, 3828, 3829, 3855, 3857, 3859, 
3877, 3881, 3882, 3883, 3885, 3886, 3889, 3890, 3892, 3893, 
3896, 3898, 3899, 3901, 3906, 3907, 3908, 3909, 3911, 3914, 
3915, 3924, 4744, 4749, 4761, 5059, 5064, 5126, 5127, 5179, 
5200, 5201, 5202, 5203, 5204, 5205, 5206, 5207, 5210, 5212, 
5213, 5214, 5215, 5216, 5217, 5218, 5219, 5220, 5224, 5225, 
5226, 5227, 5229, 5231, 5232, 5234, 5235, 5236, 5237, 5238, 
5241, 5242, 5243, 5244, 5245, 5247, 5248, 5249, 5251, 5281, 
5297, 5309, 5310, 5312, 5313, 5353, 5354, 5355, 5374, 5461 


3261 (ANL—93/5) Argonne National Laboratory-East site 
environmental report for calendar year 1992. Golchert, N.W.; 
Kolzow, R.G. Argonne National Lab., IL (United States). May 1993. 
267p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Order Number DE94002928. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the results of the Environmental Protection 
Program at Argonne National Laboratory-East (ANL) for 1992. To 
evaluate the effects of ANL operations on the environment, sam- 
ples of environmental media collected on the site, at the site 
boundary, and off the ANL site were analyzed and compared to 
applicable guidelines and standards. A variety of radionuclides was 
measured in air, surface water, groundwater, soil, grass, and 
bottom sediment samples. In addition, chemical constituents in sur- 
face water, groundwater, and ANL effluent water were analyzed. 
External penetrating radiation doses were measured and the po- 
tential for radiation exposure to off-site population groups was 
estimated. The results of the surveillance program are interpreted 
in terms of the origin of the radioactive and chemical substances 
(natural, fallout, ANL, and other) and are compared with applicable 
environmental quality standards. A US Department of Energy 
(DOE) dose calculation methodology, based on International Com- 
mission on Radiological Protection (ICRP) recommendations and 
the CAP-88 version of the EPA-AIRDOSE/RADRISK computer 
code, is used in this report. The status of ANL environmental pro- 
tection activities with respect to the various laws and regulations 
which govern waste handling and disposal is discussed. 


3262 (ANL/CMT/CP-—79432) Cleanup standards and path- 
ways analysis methods. Devgun, J.S. Argonne National Lab., IL 
(United States). [1993]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930906-12: ‘93 international conference on nuclear waste 
management and environmental remediation, Prague (Czech Re- 
public), 5-11 Sep 1993). Order Number DE93040246. Source: 
OSTI; INIS; NTIS; GPO Dep. 

Remediation of a radioactively contaminated site requires that 
certain regulatory criteria be met before the site can be released 
for unrestricted future use. Since the ultimate objective of remedia- 
tion is to protect the public health and safety, residual radioactivity 
levels remaining at a site after cleanup must be below certain pre- 
set limits or meet acceptable dose or risk criteria. Release of a 
decontaminated site requires proof that the radiological data ob- 
tained from the site meet the regulatory criteria for such a release. 
Typically release criteria consist of a composite of acceptance lim- 
its that depend on the radionuclides, the media in which they are 
present, and federal and local regulations. In recent years, the US 
Department of Energy (DOE) has developed a pathways analysis 
model to determine site-specific soil activity concentration guide- 
lines for radionuclides that do not have established generic 
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acceptance limits. The DOE pathways analysis computer code (de- 
veloped by Argonne National Laboratory for the DOE) is called 
RESRAD (Gilbert et al. 1989). Similar efforts have been initiated by 
the US Nuclear Regulatory Commission (NRC) to develop and use 
dose-related criteria based on genetic pathways analyses rather 
than simplistic numerical limits on residual radioactivity. The focus 
of this paper is radionuclide contaminated soil. Cleanup standards 
are reviewed, pathways analysis methods are described, and an 
example is presented in which RESRAD was used to derive 
cleanup guidelines. 


3263 (CONF-910981—, pp. 21-26) Unified theory of sci- 
ences for implementation of environmental restoration at 
Department of Energy sites. Carlson, T.J. (US DOE Grand Junc- 
tion Projects Office, CO (United States)); Carpenter, C.E.; Bench, 
J.M. USDOE Assistant Secretary for Environmental Restoration 
and Waste Management, Washington, DC (United States). Office 
of Environmental Restoration. 1991. From Environmental remedia- 
tion "91 conference; Pasco, WA (United States); 8-11 Sep 1991. In 
Environmental remediation 1991: “Cleaning up the environment for 
the 21st Century’. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

Using the Unified Theory of Sciences to implement environmen- 
tal restoration (ER) is an innovative approach for the US 
Department of Energy (DOE) in solving its most pressing ER 
problems. This approach proposes a cohesive application of all sci- 
ences (technicaV/physical and political and social sciences) and 
would require that DOE increase its emphasis on public involve- 
ment, regulatory acceptance, and implementation strategies. Case 
studies illustrate how difficult ER projects can be successful. A suc- 
cessful ER project protects human health and the environment, 
conducts remediation expeditiously and cost effectively, and re- 
ceives acceptance by regulatory agencies and the public. 


3264 (CONF-910981-—, pp. 27-30) Case studies on design- 
ing meetings for effective institutional interactions. |mhoiz, 
R.M. (Virginia Tech, Blacksburg, VA (United States)); Ruberg, G.E.; 
Brubaker, D.M. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The US Department of Energy (DOE) has been actively pursuing 
opportunities for external input into its programs and plans. This 
pursuit for external input is a result of DOE’s commitment to a cul- 
ture of openness and public involvement in decision making and 
policy direction. This input has included interactions between DOE 
and other institutions such as state and local governments and In- 
dian Nations. One way these interactions occur is in the form of 
meetings to discuss issues or concerns the various participants 
have regarding DOE policies. Our involvement with this type of in- 
teraction has been as the meeting designer, coordinator, and 
facilitator for two external review groups - the State and Tribal Gov- 
ernment Working Group (STGWG) and a group comprised of DOE 
transportation officials and local government officials from cities 
and counties around the country. We'll refer to this second group 
as the Local Government Network. We coordinate the design and 
facilitation of the Local Government Network with the Urban Energy 
and Transportation Corporation. When designing the structure of a 
meeting we rely on the formula: Audience + Purpose = Design. In 
order to design an effective meeting, it’s important to know who 
your audience is and the purpose of the meeting objectives. Our 
paper will discuss what we've learned about effective meeting de- 
sign from our involvement with the two external review groups 
mentioned above. We'll also discuss the results of meeting evalua- 
tions participants filled out following a meeting to help us determine 
if our meeting designs met their purposes. 


3265 (CONF-910981-, pp. 37-38) Effective outreach is 
good public policy. Sanderson, W.; Niles, K. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
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1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Effective public outreach is good public policy. Effective outreach 
is defined as a proactive attitude, not a function. The attitude must 
be infused through the organization by enlightened management 
role models. Effective outreach can be especially difficult if issues 
involve complex science and human emotions, including general 
distrust of science and scientists and government secrecy. The US 
Department of Energy (USDOE) must win and keep public confi- 
dence if cleanup at the Hanford Site and at other nuclear defense 
facilities is to succeed. Candor, ciarity, and timeliness in public in- 
formation and involvement are essential to USDOE’s success. 


3266 (CONF-910981—, pp. 43-45) Future site use and 
cleanup strategy alternatives: The Hanford approach. Power, 
M.; Breckel, J.; Rasmussen, J.; Smith, R.; Bergman, T. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century’. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Nuclear weapons materials production is no longer the mission 
of the Hanford Site, a 560-square-mile area in southeastern Wash- 
ington’s Columbia Basin. Environmental remediation, including 
removal of radioactive and hazardous contaminants, waste man- 
agement and disposal decommissioning of old facilities, and 
restoration of land and groundwater, has become the site’s major 
mission. The mission is conducted within the framework of the Tri- 
Party Agreement between USDOE, USEPA, and the State of 
Washington. There is broad public interest in cleanup and the fu- 
ture of the Hanford Site. A facilitated process to develop alternative 
future use and cleanup scenarios is about to begin. The process 
will introduce some traditional tools of land use planning alongside 
environmental regulations and cleanup technologies in order to 
develop an integrated vision. Many interests, including local gov- 
ernments, Indian Tribes, state and federal agencies, business, 
agriculture, labor, environmental, and recreational groups will be in- 
volved. It is hoped a widely shared vision of the site’s future will 
both guide and sustain support for cleanup and restoration. 


3267 (CONF-910981-, pp. 47-49) Efforts to earn public 
support and confidence in Hanford site cleanup work. Brown, 
M.C.; Edwards, C.; Beers, AAA. USDOE Assistant Secretary for En- 
vironmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

Public involvement is needed for Hanford Site cleanup to suc- 
ceed. If people do not know about, understand, and support 
cleanup, it will be more difficult and expensive. The Tri-Party 
Agreement (1) calls for public involvement in decisions about 
cleanup options and schedules. This paper defines what public in- 
volvement means and how the Washington State Department of 
Ecology (Ecology), US Environmental Protection Agency (EPA), 
and US Department of Energy (DOE) have conducted it. Experi- 
ence and survey research have shown ways to improve our 
performance. While we have improved our conduct of public meet- 
ings, we must identify other ways to involve the public. Efforts 
continue to open decision making earlier in the decision process, 
to share information that is clear and understandable, and to open 
the channels of communication. We have made good progress. We 
have many opportunities to continue to improve. This paper 
describes some of the highlights and lessons learned in public in- 
volvement in Hanford Site cleanup. 


3268 


(CONF-910981—, pp. 51-54) Rocky flats community 
relations “coming out of the dark”. Lockhart, F.R. (DOE Rocky 
Flats Office, Golden, CO (United States)). USDOE Assistant Secre- 
tary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
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1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 
Community relations is becoming an increasingly prominent as- 
pect of the environmental restoration business. Historically the 
DOE has been closed to public scrutiny, dating back to the origins 
of the weapons complex in the Manhattan Project. Rocky Flats 
community relations can be viewed as having its painful start on 
June 6, 1989, when over fifty FBI agents entered Rocky Flats to 
gather information on alleged operational and procedural violations 
of environmental law. The Plutonium Recovery Modification Project 
(PRMP) was the first initiative to hold public meetings and provide 
for real dialogue in May 1990. Building on this start, the last year 
has seen a phenomenal growth of Rocky Flats community relations 
activities, now averaging over one public forum of some kind per 
week. We believe the effort has been very successful in building 
understanding and credibility within the local community. Although 
community relations is not a panacea, neither is it an ogre. Com- 
munity relations for environmental restoration is mandated by law, 
and for good management is a necessary part of the DOE for the 
1990’s and beyond. Properly utilized, it can augment an ongoing 
environmental program and help smooth the road to success. 


3269 (CONF-910981—, pp. 61-67) An overview of the ma- 
jor progress in the environmental restoration program at the 
Savannah River site. Pope, J.M.; Goidell, L.C. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The SRS vision of demonstrating major environmental remedia- 
tion progress is being achieved to a high degree. In FY91 four 
large RCRA waste sites have received state (SCDHEC) certifica- 
tion of successful closure. These sites include the M, F and H area 
seepage basins (8 total), and the Mixed Waste Management 
Facility (MWMF). Combined, they encompass about 85 acres of re- 
mediation work, and originally the basins represented a capacity for 
treatment of over 85 million gallons of effluent annually from vari- 
ous separation and fuel manufacturing processes. We believe that 
the MWMF is the largest closure of its kind (i.e. mixed solid waste) 
accomplished in the DOE complex, and perhaps in the world. The 
F and H seepage basins may similarly be the largest closures of 
their type achieved to date. Also particularly noteworthy is that 
these projects, which had various challenging aspects, were com- 
pleted in a relatively short time, on schedule and with certain cost 
savings. A Total Quality approach which is described has been in- 
tegral to our progress. Other significant closures, such as the acid/ 
caustic basins (four) and the metallurgical laboratory basin, have 
also been initiated. In total, 23 additional investigation plans have 
been submitted to the regulators for approval, and another 29 are 
currently in preparation. Again, we are committed to environmental 
remediation progress, and continue to pursue progressive initia- 
tives to further demonstrate waste site closure accomplishments. 


3270 (CONF-910981-, pp. 69-74) Achieving technical con- 
sistency and meeting technology development needs in the 
Oak Ridge Environmental Restoration Program. Swindle, D.W.; 
Watson, J.S. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

In FY 1990, environmental restoration activities in progress and 
planned for the Oak Ridge Reservation (ORR) (the Oak Ridge Y-12 
Plant, the Oak Ridge National Laboratory, and the Oak Ridge K-25 
Site) and those programs in progress at the Portsmouth Gaseous 
Diffusion Plant and the Paducah Gaseous Diffusion Plant were 
consolidated into a single program operated by Martin Marietta En- 
ergy Systems, Inc., for the US Department of Energy (DOE). The 
primary objectives of this consolidation are to ensure that the envi- 
ronmental restoration activities previously conducted independently 
at each of these five sites are being approached and managed 





consistently and key technical needs and issues are being resolved 
in a consistent manner. With the ORR designated as a National 
Priorities List site on December 21, 1989, and schedules and 
agreements negotiated as part of a Federal Facility Agreement for 
restoration of contaminated sites on the ORR, as well as Consent 
Orders and Consent Degrees affecting the Portsmouth and Padu- 
cah sites, the urgency and necessity of achieving technical 
consistency among the restoration activities being conducted under 
the auspices of the DOE Field Office, Oak Ridge are paramount. 
This paper describes the activities in progress and the needs and 
outlook for achieving technical consistency throughout the Oak 
Ridge Environmental Restoration Program. In addition to a descrip- 
tion of thé activities required to achieve technical consistency, 
requirements for technology development that address the unique 
contamination problems and geological settings of the ORR and the 
Portsmouth and Paducah sites and the similarities and differences 
between technology needs at other DOE sites are discussed. 


3271 (CONF-910981-, pp. 75-80) RCRA closures at Rocky 
Flats plan a programmatic perspective and case study. Ogg, 
R.T. (EG&G Rocky Flats, Inc., Golden, CO (United States)); Crone, 
J.T. USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

The Interagency Agreement (IAG) integrates a unique mecha- 
nism for remediating hazardous waste sites at the Rocky Flats 
Plant (RFP), which include utilizing RCRA and CERCLA technical 
regulatory processes. Pursuant to the IAG signed by the Depart- 
ment of Energy (DOE), Environmental Protection Agency (EPA), 
and the Colorado Department of Health (CDH) on January 22, 
1991, sixteen operable units (OUs) were defined for characteriza- 
tion and remediation at RFP (1). Of the sixteen OUs, six are 


classified as Resource Conservation and Recovery Act (RCRA) 
closure units. The six RCRA interim status closure units are: Solar 
Evaporation Ponds-OU4, Present Landfill-OU7, Original Process 
Waste Lines-OU9, Other Outside Closures-OU10, West Spray 
Field-OU11, and Inside Building Closures-OU15. The IAG will func- 
tion as a technicaV/regulatory mechanism for managing/complying 
with all aspects of the RCRA interim status closure units at RFP. 


3272 (CONF-910981-—, pp. 81-84) Accelerated cleanup of 
past practice waste sites on the Hanford site, Richland Wash- 
ington. Johnson, W.L.; Gustafson, F.W. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

This report provides a basic description of the Expedited Re- 
sponse Action program currently being implemented at the Hanford 
Site located in Richland, Washington, including reference to the ap- 
plicable regulations regarding the program’s implementation. 


3273 (CONF-910981-, pp. 95-100) A co-metabolic ap- 
proach to groundwater remediation. Palumbo, A.V. (Oak Ridge 
National Laboratory, TN (United States)); Boerman, P.A.; Herbes, 
S.E.; White, D.C.; Strandberg, G.W.; Donaldson, T.L.; Lucero, A.J.; 
Jennings, H.L.; Phelps, T.J.; White, D.C. USDOE Assistant Secre- 
tary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

In support of the US Department of Energy’s (DOE) Integrated 
Demonstration (Cleanup of Organics in Soils and Groundwater at 
Non-arid Sites) at the Savannah River Site (SRS), Oak Ridge Na- 
tional Laboratory (ORNL) and the University of Tennessee (UT) are 
involved in demonstrations of the use of methanotrophs in bioreac- 
tors for remediation of contaminated groundwater. In preparation 
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for a field demonstration at ORNL’s K-25 Site in Oak Ridge, Ten- 
nessee, ORNL is conducting batch experiments, is operating a 
number of bench-scale bioreactors, has designed pretreatment 
systems, and has modified a field-scale bioreactor provided by the 
Air Force Engineering and Services Center for use at the site. UT 
is operating benchscale bioreactors with the goal of determining 
the stability of a trichloroethylene-degrading methanotrophic con- 
sortia during shifts in operating conditions (e.g. pH, nutrient inputs, 
and contaminant mixtures). These activities are all aimed at provid- 
ing the knowledge base necessary for successful treatment of 
contaminated groundwater at the SRS and K-25 sites as well as 
other DOE sites. 


3274 (CONF-910981-, pp. 101-106) Bioremediation of 
Hanford groundwater. Brouns, T.M. (Pacific Northwest Labora- 
tory, Richland, WA (United States)); Anderson, D.B.; Fredrickson, 
J.K.; Luttrell, S.P.; Skeen, R.S.; Workman, D.J. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Liquid wastes containing radioactive, hazardous, and regulated 
chemicals have been generated throughout the 40 years of opera- 
tions at the US Department of Energy’s (DOE) Hanford Site. Some 
of these wastes were discharged to the soil column and many of 
the waste components, including nitrate (NO3_), carbon tetrachlo- 
ride (CCl4), and several radionuclides, have been detected in the 
Hanford groundwater. A research and development program is 
presently underway to develop bioremediation technologies for 
treating contaminated Hanford groundwaters. The program in- 
cludes development of both ex situ and in situ treatment methods, 
with primary emphasis on developing an in situ treatment process. 
The goal of the in situ process is to stimulate the native microor- 
ganisms and accelerate the natural degradation of NO3_ and 
CCl,. A demonstration site at Hanford for in situ biological treat- 
ment was selected in 1990, and extensive hydrological, chemical, 
and biological characterization of the site is underway. Current re- 
search and development activities are focusing on developing 
methods for supplying nutrients to the subsurface, evaluating the 
effect of in situ bioremediation on the long-term mobility of metal 
and radionuclide co-contaminants, and modeling the bioremedia- 
tion process using three-dimensional visualization tools to help 
design the field-scale demonstration site and predict performance. 


3275 (CONF-910981-—, pp. 139-142) Treatment of Y-12 
plant mixed waste contaminated soils utilizing the Westing- 
house soil washing process. Grant, D.C. (Westinghouse Science 
and Technology Center, Pittsburgh, PA (United States)); Lahoda, 
E.J.; Dietrich, A.J. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation ‘91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

A soil washing demonstration was successfully conducted for the 
US Department of Energy to demonstrate a physical segregation 
and chemical extraction soil washing approach for decontaminating 
soils from the Oak Ridge Y-12 plant. Uranium and PCBs were re- 
moved from an oil land farm material containing high levels of oil 
and grease. Excessive levels of uranium, mercury, and PCBs were 
also removed from a sewer sediment material. Physical segrega- 
tion and chemical extraction techniques reduced the uranium 
content of both soils making them non-radioactive. In addition, both 
soils successfully met the PCB requirement and passed the TCLP 
test, showing the materials to be no longer hazardous. The sewer 
sediment mercury level was reduced by over 90%, but was still 
above the desired level. Additional washing may achieve that level. 
All of the oil landfarm and at least 85% of the sewer sediment are 
recovered as non-radioactive and non-hazardous materials. 


3276 (CONF-910981—, pp. 143-146) Soil vapor extraction 
test in a radiologically contaminated site, Hanford site. Swan- 
son, L.C.; Moak, D.J.; Coffman, R.T.; Gale, S.J.; Wilder, J. USDOE 
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Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation ’91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century’. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

A pilot test was conducted at the Hanford site in Washington 
State using soil vapor extraction technology, to test the vapor ex- 
traction technology under Hanford Site conditions, and to provide 
data for designing a large-scale vapor extraction system that will 
be used to stabilize an existing vadose zone CCl, vapor plume. 
Testing was performed at the 216-Z-1-A tile field where over 5 mil- 
lion liters of water, 245 metric tons of CCl4, and 58 kilograms of 
plutonium and americium were disposed in the 1960s. The test ob- 
jectives were to determine the distribution of CCl, beneath the tile 
field, estimate soil permeabilities, observe trends in CCl, concen- 
trations during soil vapor extraction, and determine the behavior of 
radionuclides during the extraction process. The presence of the 
radionuclides required the use of a high-efficiency particulate filter 
mounded in-line with the conventional vapor extraction equipment. 
Gas and filter samples were collected for laboratory analysis using 
a gas chromatograph/mass spectrometer. Real-time monitoring 
was performed using on-fine flame-ionization and photo-ionization 
detectors for CCi4,, and continuous alpha-radiation and beta- 
radiation air monitors for radionuclides. The test results showed 
that CCl, concentrations generally increased with depth with signif- 
icant concentrations of CCl, detected outside the tile field 
boundaries; air permeabilities were in the range of a sand; large 
amounts of CCl, were produced (over 365 Ibs for the 80 hour test 
at concentrations up to 900 ppmv); plutonium and americium were 
not detected during the test or later on any of the test equipment; 
and unexpectedly high volumes of radon can be produced. The 
test demonstrated that the soil vapor technology is a viable method 
for removing CCl, at the tile field, with the ability to separate CCl, 
from the plutonium and americium soil contamination. 


3277 (CONF-910981—, pp. 191-194) Accelerated cleanup 
of the 316-5 process trenches at the Hanford Site. Henckel, 
G.C.; Johnson, W.L. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

In October, 1990, the US Department of Energy, the US Environ- 
mental Protection Agency, and the Washington State Department 
of Ecology signed an Agreement in Principle to accelerate remedial 
actions on the Hanford Site. Removal of contaminated sediments 
from the 300 Area (316-5) Process Trenches was one of the three 
initial candidate locations identified for the accelerated remediation. 
The trenches have received small quantities of radioactive and haz- 
ardous wastes in large volumes of process water (up to 11,360,000 
L/day). The trenches are approximately 300 m west of the 
Columbia River and 7 m above the water table. The trenches are 
an active interim permitted disposal facility that may remain active 
for the next few years. In order to reduce the potential for migration 
of contaminants from the trench sediments into the groundwater, 
an expedited response action to remove approximately 2,500 m? of 
soil from the active portion of the trenches is being performed. 
Field activities were initiated in July 1991 with site preparation. The 
first trench to be excavated was completed by August 15, 1991. 
Approximately 2 weeks were needed to begin removal activities in 
the second trench. The second trench should be completed by Oc- 
tober 1, 1991, with the subsequent construction of an interim cover 
over the consolidated materials completed by December 1991. 


3278 


(CONF-910981-—, pp. 215-220) Hanford waste tank 
safety issues: A program overview. Babad, H.; Deichman, J.L.; 
Wodrich, D.D. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
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the environment for the 21st Century’. 
DE93010652. Source: OSTI; NTIS; INIS. 

This paper presents an overview of the potential high-activity 
waste safety issues in the 177 underground radioactive waste stor- 
age tanks at the Hanford Site. Also, included is a discussion of the 
strategy and plans to remedy hazardous conditions and remove 
other deficiencies related to the operation of the tanks. A three- 
pronged multimillion dollar integrated program has been initiated 
that (1) assesses and, on an as needed basis, defines remediation 
and/or mitigation actions to allow interim stabilization of high risk 
waste tanks; (2) upgrades existing facilities and instrumentation to 
meet current nuclear facility operations standards; and (3) ad- 
dresses and upgrades the conduct of operations. For tanks that 
are considered at risk, extensive management controls presently 
are employed to ensure that the tanks continue to be maintained in 
a safe manner. In addition, comprehensive monitoring, characteri- 
zation and applied research, and engineering efforts have been 
initiated to support resolution of safety issues. A key element of the 
Westinghouse Hanford Company effort is preventing future prob- 
lems associated with creating potentially incompatible wastes as 
part of waste management activities associated with the planned 
disposal of the wastes in these storage tanks. Such efforts also will 
provide the basis for safe near future remediation of tanks and de- 
fine and maintain the envelope of safety to support the ultimate 
disposal of all high-activity waste in Hanford Site tanks. 


896p. Order Number 


3279 (CONF-910981-, pp. 221-225) The path to gaining a 
defensible understanding of “watch list” tank risk and interim 
stabilization needs. Johnson, B. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Mellinger, G.; Strachan, D.; Hallen, R. 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century’. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

The “watch list” waste tanks at the Hanford Site in Washington 
state are those that the Secretary of the Department of Energy re- 
ports upon to the Congress because of the unresolved safety 
question. As such, they are subject to intense surveillance and an 
enhanced list of controls and safety procedures. The objective of 
the Waste Tank Safety Program is to mitigate the safety concerns 
with respect to these tanks, thereby removing them from the 
“watch list.” The essential step in this process is the development 
of a defensible position that reduce the risk of these tanks to an 
acceptable level. An integrated research and development (R&D) 
program is believed to be the most cost-effective means of achiev- 
ing the information required to mitigate the safety concern and to 
resolve the safety issues. This program uses chemical and physical 
modeling studies of synthetic waste, is substantiated with limited 
field data and radioactive samples from a tank, and uses numerical 
modeling to extrapolate results to actual tank-scale operations. 


3280 (CONF-910981-, pp. 227-232) Evaluation of tanks 
that release flammable gases. Babad, H.; Reynolds, D.A.; Step- 
newski, D.D.; Johnson, G.D. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Of the 177 high-level waste tanks on the Hanford Site, 23 tanks 
have been identified as having a potential to generate and release 
flammable gases. Efforts were initiated in 1990 to ensure safe op- 
eration of the tanks, to conduct a characterization of the waste, 
and to develop approaches for mitigating the release of flammable 
gases. The focus of the efforts has been on Tank 241-SY-101 be- 
cause it has been shown to be the most active tank for the release 
of gases. This tank vents gases about every 100 days and the ma- 
jor components have been determined to be hydrogen, nitrous 
oxide and nitrogen. in some cases the venting has resulted in mix- 
tures that have been above the lower flammability limit. Laboratory 
studies are underway to determine the chemical and radiolytic 





mechanisms for the production of the various gases. It is believed 
that a major source for the gases comes from the degradation prod- 
ucts of the chelating agents used in the original waste processing 
steps, as well as radiolysis. Analysis and modeling of the behavior 
of Tank 241-SY-101 has shown that the gases are retained in the 
lower portion of the tank, presumably due to adherence to small 
crystalline particles. The buildup of the gases produces a density 
and temperature instability causing the tank contents to eventually 
“roll-over” thereby, releasing the gases. Initial concerns about a 
secondary crust burn initiated by ignition of the combustible gases 
in the air space above the waste have been partially alloyed. The 
new data obtained from waste sampling and characterization, syn- 
thetic waste studies, and from recent modeling are discussed and 
a preliminary overview mechanism for tank behavior introduced. 


3281 (CONF-910981-, pp. 233-242) Ferrocyanide- 
containing waste tanks: Ferrocyanide chemistry and 
reactivity. Scheele, R.D. (Pacific Northwest Lab., Richland, WA 
(United States)); Burger, L.L.; Tingey, J.M.; Bryan, S.A.; Borsheim, 
G.L.; Simpson, B.C.; Cash, R.J.; Cady, H.H. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

During the 1950's ferrocyanide and nitrate bearing wastes were 
added to the Hanford radioactive waste tanks as a result of a need 
to increase the amount of free tank space. To provide additional 
tank space, the aqueous wastes were decontaminated by coprecip- 
itating the radiocesium with other alkali nickel ferrocyanides and 
disposing of the decontaminated liquids separately. In recent years 
a concern has arisen because of the potential explosive reactions 
of ferrocyanides with nitrates and the nitrate radiolytic degradation 
product nitrite. Because of this concern the Department of Energy 
(DOE) and the Hanford site have established a program to insure 
continued safe operation of the Hanford radioactive waste storage 
tanks containing ferrocyanides. This paper discusses briefly the 
history of the ferrocyanide wastes and the four basis components 
of the program with special emphasis on the chemical reactivity 
and explosivity research and development studies. These studies 
with synthetic ferrocyanide bearing wastes indicate that reactions 
begin at temperatures > 200°C and that reactions within these 
wastes are not initiated by mechanical impact, friction, and low en- 
ergy electrical spark but are initiated by a very high energy spark. 


3282 (CONF-910981-, pp. 243-246) High organic contain- 
ing tanks - assessing the hazard potential. Hill, R.C.P.; Babad, 
H. USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

Eight Hanford Site tanks contain organic chemicals at concentra- 
tions believed to be greater than 10 mole percent sodium acetate 
equivalent mixed with the oxidizing salts sodium nitrate/sodium ni- 
trite. Also, three of the hydrogen and ferrocyanide tanks appear on 
the organic tank list. Concentrations of organics that may be 
present in some tanks could cause an exothermic reaction given a 
sufficient driving force, such as high temperatures. However, the 
difference between ignition temperatures and actual tank tempera- 
tures measured is so large that the probability of such a reaction is 
considered very low. The consequences of the postulated reaction 
are about the same as the scenarios for an explosion in a “burping” 
hydrogen tank. Although work on this issue is just beginning, con- 
sideration of hazards associated with heating nitrate-nitrite mixtures 
containing organic materials is an integral part of both the hydro- 
gen and ferrocyanide tank efforts. High concentrations of organic 
compounds have been inferred (from tank transfer, flow sheet 
records, and limited analytical data) in eight single-shell tanks. 
Many organic chemicals, if present in concentrations above 10 dry 
weight percent (sodium acetate equivalent), have the potential to 
react with nitrate-nitrites constituents at temperatures above 200°C 
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(392°F) in an exothermic manner. The concentrations of organic 
materials in the listed single-shell tanks, and their chemical identity, 
is not accurately known at present. A tank sampling program has 
been planned to provide more information on the contents of these 
tanks and to serve as a basis for laboratory testing and safety 
evaluations. Evaluation of records relating to material transfers to 
the remaining single-shell tanks and double-shell tanks continues. 
If additional tanks are identified that meet the organic concentration 
requirements, the tanks will then be added to the organic tank list. 


3283 (CONF-910981-—, pp. 247-249) Operating watch list 
tanks: A study in control. Ohi, P.; Hamrick, D.; Marchetti, S. US- 
DOE Assistant Secretary for Environmental Restoration and Waste 
Management, Washington, DC (United States). Office of Environ- 
mental Restoration. 1991. From Environmental remediation '91 
conference; Pasco, WA (United States); 8-11 Sep 1991. In Envi- 
ronmental remediation 1991: “Cleaning up the environment for the 
21st Century”. 896p. Order Number DE93010652. Source: OSTI; 
NTIS; INIS. 

The paper will present the controls and processes by which 
Westinghouse Hanford Company manages the characterization 
and maintenance of tanks that are considered unresolved safety 
questions. Cultural as well as management changes will be dis- 
cussed. First, processes by which safe and disciplined actions 
around potentially hazardous high-activity Hanford waste tanks can 
be instilled in our work force will be examined. Our success in 
changing our work practices will be discussed in tangible terms. 
Second, the dual challenge of upgrading personnel skills while 
addressing the upgrades for antiquated equipment and control sys- 
tems with limited financial growth will be examined. This represents 
one of the primary management challenges of the Waste Tank Op- 
erations organization. Reorganization of groups to improve plant 
maintenance efficiencies, their tracking and prioritization will be ad- 
dressed. This includes the establishment of unique internal review 
committee of line managers and operators to prioritize mainte- 
nance activities. Finally a means of enhancing the ability of plant 
forces to respond to anomalies in monitoring data or other tank re- 
lated event will be discussed. The innovative use of a “Joint Test 
Group” structure (e.g., on call teams of representatives from all af- 
fected and authorizing organizations) to assure that all activities on 
“watch list tanks” in the Tank Farm remain within the defined safety 
envelope will be discussed. 


3284 (CONF-910981-, pp. 251-255) Extended tank use 
analysis. DeFigh-Price, C. (Westinghouse Hanford Company, 
Richland, WA (United States)); Green, D.J. USDOE Assistant Sec- 
retary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The single-shell tanks at the Hanford Site were originally de- 
signed for “temporary” use. The newer double-shell tanks were 
designed for 50 years of use. A number of single-shell tanks failed 
their original design criteria to contain liquid waste soon after they 
were constructed. These single-shell and double-shell tanks now 
will be required to contain semi-solid high-activity waste well be- 
yond their design lives. It must be determined that the waste 
contained in these tanks will remain stable for up to an additional 
30 years of storage. This paper describes the challenge of demon- 
strating that the tanks that have exceeded or will exceed their 
design lifetime can safely store high-level waste until planned dis- 
posal actions are taken. Considerations will include structural and 
chemical analyses. 


3285 (CONF-910981—, pp. 257-259) Development of tank 
instrumentation - the search for appropriate monitoring. Mech, 
S.J. (Westinghouse Hanford Company, Richland, WA (United 
States)); Leggett, W.D.; DeFigh-Price, C. USDOE Assistant Secre- 
tary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 
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In the past, data on waste tanks at the Hanford Site was col- 
lected and stored. The type and amount of data needing to be 
collected is growing exponentially. The present challenge is to col- 
lect the more detailed and varied data while keeping costs low. 
More sensitive and extensive surveillance and monitoring instru- 
mentation must be installed, data must be collected and made 
available to staff in a form that m s retrievability and ease of inter- 
pretation, and the data management process must accommodate 
real time trending, meet data quality objectives and generally con- 
form to best management practices. Surveillance and monitoring 
needs for waste tank safety and operations will be described. Cur- 
rent strategies to meet these needs will be outlined and recent 
progress summarized. 


3286 (CONF-910981—, pp. 261-264) A risk computation 
model for environmental restoration activities. Droppo, J.G. Jr. 
(Pacific Northwest Lab., Richland, WA (United States)); Strenge, 
D.L.; Buck, J.W. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. DOE Contract 
AC06-76RL01830. From Environmental remediation '91 confer- 
ence; Pasco, WA (United States); 8-11 Sep 1991. In Environmental 
remediation 1991: “Cleaning up the environment for the 21st Cen- 
tury”. 896p. Order Number DE93010652. Source: OSTI; NTIS; 
INIS. 

A risk computation model useful in environmental restoration ac- 
tivities was developed for the US Department of Energy (DOE). 
This model, the Multimedia Environmental Pollutant Assessment 
System (MEPAS), can be used to evaluate effects of potential ex- 
posures over a broad range of regulatory issues including 
radioactive carcinogenic, nonradioactive carcinogenic, and noncar- 
cinogenic effects. MEPAS integrates risk computation components. 
Release, transport, dispersion, deposition, exposure, and uptake 
computations are linked in a single system for evaluation of air, 
surface water, ground water, and overland flow transport. MEPAS 
uses standard computation approaches. Whenever available and 
appropriate, US Environmental Protection Agency guidance and 
models were used to facilitate compatibility and acceptance. 
MEPAS is a computational tool that can be used at several phases 
of an environmental restoration effort. At a preliminary stage in 
problem characterization, potential problems can be prioritized. As 
more data become available, MEPAS can provide an estimate of 
baseline risks or evaluate environmental monitoring data. In the 
feasibility stage, MEPAS can compute risk from alternative reme- 
dies. However, MEPAS is not designed to replace a detailed risk 
assessment of the selected remedy. For major problems, it will be 
appropriate to use a more detailed risk computation tool for a de- 
tailed, site-specific evaluation of the selected remedy. 


3287 (CONF-910981-, pp. 265-270) Release criteria and 
pathway analysis for radiological remediation. Subbaraman, G. 
(Rockwell International, Canoga Park, CA (United States)); Tuttle, 
R.J.; Oliver, B.M.; Devgun, J.S. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation ’91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Site-specific activity concentrations were derived for soils con- 
taminated at four different sites with mixed fission products (MFP), 
or uranium-processing residues, using the Department of Energy 
(DOE) pathway analysis computer code RESRAD. The concentra- 
tions and other radiological parameters, such as limits on 
background-subtracted gamma exposure rate, were used as the 
basis to arrive at release criteria for two of the sites. Valid statisti- 
cal parameters, calculated for the distribution of radiological data 
obtained from site surveys, were then compared with the criteria to 
determine releasability or need for further decontamination. For the 
other two sites, RESRAD has been used as a preremediation plan- 
ning tool to derive residual material guidelines for uranium. 


3288 (CONF-910981-, pp. 271-275) A framework for eval- 
uating innovative statistical and risk assessment tools to 
solve environmental restoration problems. Hassig, N.L. (Pacific 
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Northwest Lab., Richland, WA (United States)); Gilbert, R.O.; Pul- 
sipher, B.A. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation "91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

Environmental restoration activities at the US Department of En- 
ergy (DOE) Hanford site face complex issues due to history of 
varied past contaminant disposal practices. Data collection and 
analysis required for site characterization, pathway modeling, and 
remediation selection decisions must deal with inherent uncertain- 
ties and unique problems associated with the restoration. This 
paper presents a framework for selecting appropriate statistical and 
risk assessment methods that can be applied to the restoration 
problem. Using an example, it follows the selection process from 
option identification to statistical tools identification and selection. 


3289 (CONF-910981-, pp. 283-289) Methodology for con- 
ducting a performance assessment of an engineered disposal 
facility. Janke, R.C.; Gimpel, R.F.; Janke, R.J. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

A performance assessment of an engineered disposal facility 
(EDF) or a waste storage facility (WSF) can be performed in such 
a way that the results are easily used to meet design maintenance, 
and overall planning requirements. The information developed in a 
performance assessment can be applied to existing systems or 
new designs to provide the necessary information for evaluating 
cost, benefits, and risks posed to workers and the public. This pa- 
per describes a method for conducting a performance assessment 
on an EDF at the Fernald Site (FS) located near Cincinnati, Ohio. 
At the FS, the EDF has been renamed and is now called the Engi- 
neered Waste Management Facility (EWMF). 


3290 (CONF-910981-—, pp. 291-294) Airborne source-term 
modeling of past and future interim storage practices of Han- 
ford Site waste treatment facilities using airsource model. 
Roblyer, S.P. (Westinghouse Hanford Company, Richland, WA 
(United States)); Lewis, C.J. USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

A computer code, AIRSOURCE, was developed to characterize 
the airborne source terms of the waste treatment facilities at the 
Hanford Site. This code is based on simple engineering models of 
liquid to vapor material transport. The present model has data li- 
braries for 72 inorganic, organic, and radioactive materials which 
are present in the waste treatment streams. The geometries in the 
code include many of the facilities such as vented tanks, holdup 
basins, and retention facilities which are used for waste treatment. 
Recent additions to the model have included aerosols formed by 
leakage sprays which will be used for accident studies. Airborne 
source terms were determined for the waste treatment facilities of 
the past and future waste treatment facilities at the Hanford Site. 
The waste treatment facilities used in past practices include holdup 
basins, soil column disposal cribs, and flow-induced air entrainment 
in process piping. The future practices modeling included source 
term characterization of large covered holdup basins ranging in ca- 
pacities from 1 to 6.5 million gallons, pumping stations, filtered vent 
systems, and effects of maintenance activities and small breaks in 
the covers. The design of the retention basin cover was critical for 
facility acceptance. Several materials and designs were investi- 
gated. A design based on high-density polyethylene was found to 
be acceptable. The results of the source term modeling demon- 
strated that the future practices source terms were less than those 
of the past practices. The AIRSOURCE code is sufficiently general 





and has a broad range of potential applications with liquid air 
interfaces where the liquids can contain both radioactive and haz- 
ardous materials. 


3291 (CONF-9110122-, pp. 68-77) Designation of facility 
usage categories for Hanford Site facilities. Wodrich, D. (West- 
inghouse Hanford Company, Richland, WA (United States)); 
Ellingson, D.; Scott, M.; Schade, A. Lawrence Livermore National 
Lab., CA (United States); USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Risk Analysis and Technology. [1991]. From Natural phenomena 
hazards mitigation conference; St. Louis, MO (United States); 15- 
18 Oct 1991. In Third DOE natural phenomena hazards mitigation 
conference. 699p. Order Number DE93012087. Source: OSTI; 
NTIS; INIS. 

This report summarizes the Hanford Site methodology used to 
ensure facility compliance with the natural phenomena design crite- 
ria set forth in the US Department of Energy orders and guidance. 
In particular, the Hanford Site approach to designating a suitable 
facility “Usage Category,” is presented. The current Hanford Site 
methodology for Usage Category designation is based on an engi- 
neered feature’s safety function and on the feature’s assigned 
Safety Class. At the Hanford Site, Safety Class assignments are 
deterministic in nature and are based on the consequences of fail- 
ure, without regard to the likelihood of occurrence. The report also 
proposes a risk-based approach to Usage Category designation, 
which is being considered for future application at the Hanford Site. 
To establish a proper Usage Category designation, the safety anal- 
ysis and engineering design processes must be coupled. This 
union produces a common understanding of the safety function(s) 
to be accomplished by the design feature(s) and a sound basis for 
the assignment of Usage Categories to the appropriate systems, 
structures, and components. 


3292 (CONF-9110122-, pp. 78-88) Seismic qualification 
program plan for continued operation at DOE-SRS nuclear 
material processing facilities. Talukdar, B.K. (Westinghouse Sa- 
vannah River Company, Aiken, SC (United States)); Kennedy, 
W.N. Lawrence Livermore National Lab., CA (United States); US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

The Savannah River Facilities for the most part were constructed 
and maintained to standards that were developed by Du Pont and 
are not rigorously in compliance with the current General Design 
Criteria (GDC); DOE Order 6430.IA requirements. In addition, 
many of the facilities were built more than 30 years ago, well be- 
fore DOE standards for design were issued. The Westinghouse 
Savannah River Company (WSRC) his developed a program to ad- 
dress the evaluation of the Nuclear Material Processing (NMP) 
facilities to GDC requirements. The program includes a facility 
base-line review, assessment of areas that are not in compliance 
with the GDC requirements, planned corrective actions or exemp- 
tions to address the requirements, and a safety assessment. The 
authors from their direct involvement with the Program, describe 
the program plan for seismic qualification including other natural 
phenomena hazards,for existing NMP facility structures to continue 
operation Professionals involved in similar effort at other DOE facil- 
ities may find the program useful. 


3293 (CONF-9110122-, pp. 134-140) Analysis of bore-hole 
seismic velocity surveys at the Paducah Gaseous Diffusion 
Plant. Staub, W.P. (Oak Ridge National Lab., TN (United States)); 
Wang, J.C. Lawrence Livermore National Lab., CA (United States); 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. DOE Contract AC05-840R21400. From Natural 
phenomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

Adequate seismic design of hazardous facilities depends on the 
ability to predict the influence of several layers of unconsolidated 
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soils and sediments on ground motion at the free-surface during 
strong-motion earthquakes. Computer programs (such as SHAKE 
[1]) have been developed to analyze ground motions at the free- 
surface. Such analyses are based on the physical properties of the 
soil column (all the layers of soil between the bedrock and ground 
surfaces). Physical properties include the thickness, density, and 
propagation velocities of artificially generated seismic waves 
through the soil in each layer. Shear and compressional wave ve- 
locities (V, and Vp, respectively) in unconsolidated layers of soil 
are commonly measured by a cross-hole seismic survey where an 
energy source and receivers are placed at the same evaluation in 
adjacent holes. A down-hole seismic survey is an alternate to a 
cross-hole survey. In a down-hole survey two or more receivers 
(spaced a fixed distance apart on a cable) are lowed into a hole 
and an energy source is placed at the surface. A down-hole survey 
is occasionally used in the deeper part of the soil column where a 
cross-hole survey may be impractical. This paper presents an anal- 
ysis of cross- and down-hole seismic surveys at the Paducah 
Gaseous Diffusion Plant (PGDP). 


3294 (CONF-9110122-, pp. 141-146) Strong motion mod- 
eling at the Paducah Diffusion Facility for a large New Madrid 
earthquake. Herrmann, R.B. (Saint Louis Univ., MO (United 
States)). Lawrence Livermore National Lab., CA (United States); 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

The Paducah Diffusion Facility is within 80 kilometers of the lo- 
cation of the very large New Madrid earthquakes which occurred 
during the winter of 1811-1812. Because of their size, seismic mo- 
ment of 2.0 x 102? dyne-cm or moment magnitude My = 7.5, the 
possible recurrence of these earthquakes is a major element in the 
assessment of seismic hazard at the facility. Probabilistic hazard 
analysis can provide uniform hazard response spectra estimates 
for structure evaluation, but a deterministic modeling of a such a 
large earthquake can provide strong constraints on the expected 
duration of motion. The large earthquake is modeled by specifying 
the earthquake fault and its orientation with respect to the site, and 
by specifying the rupture process. Synthetic time histories, based 
on forward modeling of the wavefield, from each subelement are 
combined to yield a three component time history at the site. Vari- 
ous simulations are performed to sufficiently exercise possible 
spatial and temporal distributions of energy release on the fault. 
Preliminary results demonstrate the sensitivity of the method to 
various assumptions, and also indicate strongly that the total dura- 
tion of ground motion at the site is controlled primarily by the 
length of the rupture process on the fault. 


3295 (CONF-9110122-, pp. 147-156) Selsmically-induced 
soil amplification at the DOE Paducah Gaseous Diffusion Plant 
Site. Sykora, D.W. (Geotechnical Lab., Vicksburg, MS (United 
States)); Hynes, M.E.; Brock, W.R.; Hunt, R.J.; Shaffer, K.E. 
Lawrence Livermore National Lab., CA (United States); USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Risk Analysis and Technology. 
[1991]. From Natural phenomena hazards mitigation conference; 
St. Louis, MO (United States); 15-18 Oct 1991. In Third DOE natu- 
ral phenomena hazards mitigation conference. 699p. Order 
Number DE93012087. Source: OSTI; NTIS; INIS. 

A site-specific earthquake site response (soil amplification) study 
is being conducted for the Department of Energy (DOE), Paducah 
Gaseous Diffusion Plant (PGDP). This study is pursuant to an 
upgraded Final Safety Analysis Report in accordance with require- 
ments specified by DOE. The seismic hazard at PGDP is 
dominated by the New Madrid Seismic Zone. Site-specific synthetic 
earthquake records developed by others were applied indepen- 
dently to four soil columns with heights above baserock of about 
325 ft. The results for the 1900-year earthquake event indicate that 
the site period is between 1.0 and 1.5 sec. Incident shear waves 
are strongly amplified at periods of motion greater than 0.3 sec. 
The peak free-field horizontal acceleration, occurring at very low 
periods, is 0.28 g. 
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3296 (CONF-9110122-, pp. 157-165) Evaluation of seismic 
hazard at the Paducah Gaseous Diffusion Plant. Toro, G.R. 
(Risk Engineering, Inc., Golden, CO (United States)); McGuire, 
R.K. Lawrence Livermore National Lab., CA (United States); US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

Seismic hazard at the Paducah Gaseous Diffusion Plant is eval- 
uated using a formulation that considers the rupture dimensions of 
potential large earthquakes in the New Madrid region. The New 
Madrid source zone is modeled as a system of parallel faults. A 
characteristic-magnitude model, based on historical seismic city 
and paleoseismic studies, describes seismicity in the New madrid 
source zone. The attenuation functions reflect distance saturation 
caused by the rupture size of large earthquakes. Preliminary results 
from this seismic hazard analysis are presented and compared to 
results obtained using the EPRI and LLNL methodologies. 


3297 (CONF-9110122-, pp. 167-173) Reassessment of 
seismic hazards at the Los Alamos National Laboratory. Wong, 
I.G. (Woodward-Clyde Consultants, Oakland, CA (United States)); 
Hemphill-Haley, M.A.; Kelson, K.I.; Gardner, J.N.; House, L.S. 
Lawrence Livermore National Lab., CA (United States); USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Risk Analysis and Technology. 
[1991]. From Natural phenomena hazards mitigation conference; 
St. Louis, MO (United States); 15-18 Oct 1991. In Third DOE natu- 
ral phenomena hazards mitigation conference. 699p. Order 
Number DE93012087. Source: OSTI; NTIS; INIS. 

A comprehensive seismic hazards evaluation program has been 
initiated at the Los Alamos National Laboratory (LANL) to update 
the current seismic design criteria. In part, this program has been 
motivated by recent studies which suggest that faults of the nearby 
Pajarito fault system may be capable of generating a large magni- 
tude earthquake (M > 7). The specific objectives of this program 
are to: (1) characterize the tectonic setting of the LANL area; (2) 
characterize the nature, amount, and timing of late Quaternary fault 
displacements; (3) reevaluate the recorded seismicity in the LANL 
region to allow for the evaluation of seismogenic faults and the tec- 
tonic state of stress; (4) characterize the subsurface geologic 
conditions beneath the LANL required for the estimation of strong 
ground motions and site response; (5) estimate potential strong 
ground shaking both deterministically and probabilistically; and (6) 
develop the appropriate seismic design criteria. The approach and 
initial results of this seismic hazards program are described in this 
paper. 


3298 (CONF-9110122-, pp. 195-204) Addressing earth- 
quakes strong ground motion issues at the Idaho National 
Engineering Laboratory. Wong, |.G. (Woodward-Clyde Consul- 
tants, Oakland, CA (United States)); Silva, W.J.; Stark, C.L.; 
Jackson, S.; Smith, R.P. Lawrence Livermore National Lab., CA 
(United States); USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of Risk 
Analysis and Technology. [1991]. From Natural phenomena haz- 
ards mitigation conference; St. Louis, MO (United States); 15-18 
Oct 1991. In Third DOE natural phenomena hazards mitigation 
conference. 6929p. Order Number DE93012087. Source: OSTI; 
NTIS; INIS. 

In the course of reassessing seismic hazards at the Idaho Na- 
tional Engineering Laboratory (INEL), several key issues have 
been raised concerning the effects of the earthquake source and 
site geology on potential strong ground motions that might be gen- 
erated by a large earthquake. The design earthquake for the INEL 
is an approximate moment magnitude (Mw) 7 event that may occur 
on the southern portion of the Lemhi fault, a Basin and Range nor- 
mal fault that is located on the northwestern boundary of the 
eastern Snake River Plain and the INEL, within 10 to 27 km of 
several major facilities. Because the locations of these facilities 
place them at close distances to a large earthquake and generally 
along strike of the causative fault, the effects of source rupture dy- 
namics (e.g., directivity) could be critical in enhancing potential 
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ground shaking at the INEL. An additional source issue that has 
been addressed is the value of stress drop to use in ground motion 
predictions. In terms of site geology, it has been questioned 
whether the interbedded volcanic stratigraphy beneath the ESRP 
and the INEL attenuates ground motions to a greater degree than 
a typical rock site in the western US. These three issues have 
been investigated employing a stochastic ground motion methodol- 
ogy which incorporates the Band-Limited-White-Noise source 
model for both a point source and finite fault, random vibration the- 
ory and an equivalent linear approach to model soil response. 


3299 (CONF-9110122-, pp. 302-311) Regional flood haz- 
ard assessment of the Paducah and Portsmouth Gaseous 
Diffusion Plants. Johnson, R.O. (Oak Ridge National Lab., TN 
(United States)); Wang, J.C.; Lee, D.W. Lawrence Livermore Na- 
tional Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. DOE Contract 
AC05-840R21400. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 
Regional flood-hazard assessments performed for the Paducah 
and Portsmouth Gaseous Diffusion Plants are reviewed, compared, 
and contrasted to determine the relationship of probable maximum 
flood methodology with respect to US Department of Energy de- 
sign and evaluation guidelines. The Paducah assessment was 
carried out using probable minimum flood methodology, while the 
Portsmouth assessment utilized probabilistic techniques. Results 
indicated that regional flooding along nearby rivers would not inun- 
date either plant, and that the guidelines were satisfied. A 
comparison of results indicated that the probable minimum flood 
recurrence interval associated with the Paducah assessment 
exceeded the 10,000-year requirement of the guidelines, while re- 
currence intervals obtained in the Portsmouth assessment could be 
above or below 10,000 years depending on the choice of the prob- 
abilistic model used to perform the assessment. It was concluded, 
based on an analysis of two data points, that smaller watersheds 
driven by single event storms could be assessed using probabilistic 
techniques, while probable maximum flood methodology could be 
applied to larger drainage basins flooded by storm sequences. 


3300 (CONF-9110122-, pp. 321-322) Geoscience investi- 
gations for seismic and volcanic hazards assessments at the 
Idaho National Engineering Laboratory. Smith, R.P. (idaho Na- 
tional Engineering Lab., Idaho Falls, ID (United States)); Hackett, 
W.R.; Jackson, S.M. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

Comprehensive geologic, geophysical, and geotechnical studies 
are underway at INEL to reduce uncertainties associated with seis- 
mic and volcanic hazards assessment. The multi-disciplinary 
approach includes: (1) geologic mapping of volcanic rift zones on 
the Plain; (2) paleoseismic studies of faults adjacent to the Plain; 
(3) installation of downhole seismometers to improve the INEL 
seismic network; (4) contemporary crustal deformation measure- 
ments (GPS and leveling surveys); (5) in-situ stress determinations 
(borehole breakouts and hydrofracture studies) in drill holes in the 
ESRP; (6) modeling of geophysical anomalies on the Plain; (7) ge- 
omorphological and structural studies of areas where basin- 
and-range faults die out into the Plain; (8) radiometric age determi- 
nations, paleomagnetic analysis, and trace element analysis of 
basalts and sediments on the ESRP; (9) heat flow analysis and 
modeling; (10) broadband teleseismic studies of lower crustal and 
upper mantle structure; (11) detailed epicentral location studies of 
a historic earthquake, (12) a deep drilling program (several 3000 ft 
deep core holes); 13 site specific geotechnical engineering studies; 
and (14) site specific ground motion assessment. 


3301 (CONF-9110122-, pp. 324-328) Methodology for as- 
sessment of safety risk due to potential accidents in US 
gaseous diffusion plants. Turner, J.H. (Oak Ridge National Lab., 





TN (United States)); O’Kain, D.U. Lawrence Livermore National 
Lab., CA (United States); USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Risk Analysis and Technology. [1991]. DOE Contract ACO5- 
840R21400. From Natural phenomena hazards _ mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

Gaseous diffusion plants that operate in the United States repre- 
sent a unique combination of nuclear and chemical hazards. 
Assessing and controlling the health, safety, and environmental 
risks that can result from natural phenomena events, process up- 
set conditions, and operator errors require a unique methodology. 
Such a methodology has been developed for the diffusion plants 
and is being utilized to assess and control the risk of operating the 
plants. A summary of the methodology developed to assess the 
unique safety risks at the US gaseous diffusion plants is presented 
in this paper. 


3302 (CONF-9110122-, pp. 329-338) Seismic hazard stud- 
ies at the Department of Energy owned Paducah and 
Portsmouth Gaseous Diffusion Plants. Beavers, J.E.; Hunt, R.J.; 
Brock, W.R. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. DOE Contract AC05-840R21400. From 
Natural phenomena hazards mitigation conference; St. Louis, MO 
(United States); 15-18 Oct 1991. In Third DOE natural phenomena 
hazards mitigation conference. 699p. Order Number DE93012087. 
Source: OSTI; NTIS; INIS. 

Seismic hazard levels for free-field rock motion are defined and 
presented in this paper as annual exceedance probabilities versus 
peak acceleration and as uniform hazard response spectra. The 
conclusions of an independent review are also summarized. Based 
on the seismic hazard studies, peak horizontal acceleration values 
and uniform hazard response spectra for rock conditions are rec- 
ommended. 


3303 (CONF-9110122-, pp. 339-345) Development of site- 
specific synthetic accelerations for safety assessment of DOE 
facilities at Oak Ridge, Tennessee. Aramayo, G.A. (Martin Mari- 
etta Energy Systems, Inc., Oak Ridge, TN (United States)); Carley, 
T.G.; Jones, W.D. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. DOE Contract AC05-840R21400. From 
Natural phenomena hazards mitigation conference; St. Louis, MO 
(United States); 15-18 Oct 1991. In Third DOE natural phenomena 
hazards mitigation conference. 699p. Order Number DE93012087. 
Source: OSTI; NTIS; INIS. 

Seismic analysis of US Department of Energy (DOE) facilities at 
Oak Ridge, TN, requires seismic accelerograms that have response 
spectra that are compatible with the site-specific design response 
spectra. The development of these accelerograms is accomplished 
by the application of the Fourier transform to compute the re- 
sponse spectrum of a beginning accelerogram and map it into the 
frequency domain. The Fourier spectrum is modified according to 
the difference between the computed spectra and the target spec- 
tra. The response spectrum is recomputed and compared again to 
the target. The modification is repeated until acceptable agreement 
is achieved. The modified Fourier spectrum is transformed to the 
time domain and filtered yielding the desired seismic time history. 


3304 (CONF-9110122-, pp. 598-605) Residual mass con- 
siderations in modal analysis of large dynamic structural 
systems. Shulman, J.S. (ADVENT Engineering Services, Inc., 
Sam Ramon, CA (United States)); Day, J.P. Lawrence Livermore 
National Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

Industry guidelines have specified that the seismic evaluation of 
Moderate and High Hazard Department of Energy (DOE) facilities 
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be accomplished by use of dynamic analysis. The recommended 
approach is elastic response spectrum dynamic analysis to evalu- 
ate the elastic system demand on facility components. The 
application of modal response spectrum analysis to the seismic 
evaluation of nuclear facility structures, systems and equipment in- 
volves approximations due to limitations on the number of modes 
typically addressed in the complete dynamic solution. A simplified 
approach for achieving improved rigor in accounting for responses 
of the higher frequency modes in a modal response spectrum anal- 
ysis is demonstrated. 


3305 (CONF-930482-11) Application of microbial biomass 
and activity measures to assess in situ bioremediation of 
chlorinated solvents. Phelps, T.J. (Oak Ridge National Lab., TN 
(United States)); Herbes, S.E.; Palumbo, A.V.; Pfiffner, S.M.; Mack- 
owski, R.; Ringelberg, D.; White, D.C. Oak Ridge National Lab., 
TN (United States). [1993]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 2. 
international symposium in situ and on-site bioreclamation; San 
Diego, CA (United States); 5-8 Apr 1993. Order Number 
DE94002489. Source: OSTI; NTIS; INIS; GPO Dep. 

Evaluating the effectiveness of chlorinated solvent remediation in 
the subsurface can be a significant problem given uncertainties in 
estimating the total mass of contaminants present. If the remedia- 
tion technique is a biological activity, information on the progress 
and success of the remediation may be gained by monitoring 
changes in the mass and activities of microbial populations. The in 
situ bioremediation demonstration at the US Department of Energy 
(DOE) Savannah River Site (SRS) is designed to test the effective- 
ness of methane injection for the stimulation of in sediments. Past 
studies have shown the potential for degradation by native micro- 
bial populations. The design and implementation of the SRS 
Integrated Demonstration is described in this volume. A control 
phase without treatment was followed by a phase withdrawing air. 
The next phase included vacuum extraction plus air injection into 
the lower horizontal well located below the water table. The next 
period included the injection of 1% methane in air followed by in- 
jection of 4% methane in air. Based on the literature, it was 
hypothesized that the injection of methane would stimulate methan- 
otrophic populations and thus accelerate biological degradation of 
TCE. Measuring the success of bioremediation is a complex effort 
that includes monitoring of changes in microbial populations 
associated with TCE degradation. These monitoring efforts are de- 
scribed in this paper and in related papers in this volume. 


3306 (CONF-9307122—Summ.) Exposure assessment 
strategies for non-routine work operations (NORWO). Lew, V.; 
Cohen, J.; Chiusano, S.; McGann, C.; McLouth, L. Lawrence Liver- 
more National Lab., CA (United States). Sep 1993. 155p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. From Nonroutine Work Operations 
(NORWO) working group meeting; Gaithersburg, MD (United 
States); 21-23 Jul 1993. Order Number DE94000407. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The DOE Office of Health and Office of Safety and Health Over- 
sight are collaborating to address special problems related to 
assessment of worker exposures associated with nonroutine work 
operations (NORWO), such as hazardous waste operations. Both 
off ices have formed a single working group of industrial hygiene 
specialists from the DOE, fts contractors, and other interested or- 
ganizations which held its first meeting July 1993. The DOE Canter 
of Excellence for Exposure Assessment, maintained at Lawrence 
Livermore National Laboratory, is assisting in Geveloping reason- 
able policies and guidance on exposure assessment strategies for 
NORWO. The DOE EA Center will research this subject to assist 
the DOE in formulating guidance documents for conduct of EA for 
NORWO that are consistent with the DOE draft EAS technical 
standard. This report presents an outline for a section on NORWO 
intended for inclusion in the DOE technical guidance documents for 
EAS and Hazardous Waste Operations Emergency Response 
(HAZWOPER) currently under development by the DOE Industrial 
Hygiene Division (EH-412), and EM-23. Aliso presented is a review 
of the July 21-23 meeting and a proposed workplan for developing 
NORWO exposure assessment procedures. Appendices include: 
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(A) David Weitzman'’s memo on NORWO, (B) Draft annotated out- 
line of the technical standard for the Assessment of Employee 
Exposure to Hazardous Chemical Agents, (C) ORC proposed EAS 
standard, (D) program for the October 31—November 3, 1993 
ACGIH Conference on Occupational Exposure Databases, (E) 
agenda for the July 15, 1993 DOE meeting on NORWO, (F) view- 
graphs used in formal presentations at this meeting, (G) Hanford 
Exposure Assessment Program Plan, and (H) a list of attendees 
and invitees to the July DOE - NORWO meeting. 


3307 (DOE/AL/62350-20F) Technical approach to ground- 
water restoration: Final report. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). 1 Nov 1993. 44p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94003069. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Technical Approach to Groundwater Restoration (TAGR) 
provides general technical guidance to implement the groundwater 
restoration phase of the Uranium Mill Tailings Remedial Action 
(UMTRA) Project. The TAGR includes a brief overview of the sur- 
face remediation and groundwater restoration phases of the 
UMTRA Project and describes the regulatory requirements, the Na- 
tional Environmental Policy Act (NEPA) process, and regulatory 
compliance. A section on program strategy discusses program opti- 
mization, the role of risk assessment, the observational approach, 
strategies for meeting groundwater cleanup standards, and reme- 
dial action decision-making. A section on data requirements for 
groundwater restoration evaluates the data quality objectives 
(DQO) and minimum data required to implement the options and 
comply with the standards. A section on sits implementation ex- 
plores the development of a conceptual site model, approaches to 
site characterization, development of remedial action alternatives, 
selection of the groundwater restoration method, and remedial 
design and implementation in the context of site-specific documen- 
tation in the site observational work plan (SOWP) and the remedial 
action plan (RAP). Finally, the TAGR elaborates on groundwater 
monitoring necessary to evaluate compliance with the groundwater 
cleanup standards and protection of human health and the environ- 
ment, and outlines licensing procedures. 


3308 (DOE/AL/62350—-44) Environment, safety, and health 
regulatory implementation plan. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). 21 Oct 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94003070. Source: OSTI; NTIS; 
INIS; GPO Dep. 

To identify, document, and maintain the Uranium Mill Tailings Re- 
medial Action (UMTRA) Project’s environment, safety, and health 
(ES&H) regulatory requirements, the US Department of Energy 
(DOE) UMTRA Project Office tasked the Technical Assistance Con- 
tractor (TAC) to develop a regulatory operating envelope for the 
UMTRA Project. The system selected for managing the UMTRA 
regulatory operating envelope data bass is based on the Integrated 
Project Contro/Regulatory Compliance System (IPC/RCS) devel- 
oped by WASTREN, Inc. (WASTREN, 1993). The IPC/RCS is a 
tool used for identifying regulatory and institutional requirements 
and indexing them to hardware, personnel, and program systems 
on a project. The IPC/RCS will be customized for the UMTRA 
Project surface remedial action and groundwater restoration pro- 
grams. The purpose of this plan is to establish the process for 
implementing and maintaining the UMTRA Project's regulatory 
operating envelope, which involves identifying all applicable regula- 
tory and institutional requirements and determining compliance 
status. The plan describes how the Project will identify ES&H regu- 
latory requirements, analyze applicability to the UMTRA Project, 
and evaluate UMTRA Project compliance status. 


3309 (DOE/AL/62350—-56-Rev.4) UMTRA technical assis- 
tance contractor Quality Assurance Program Plan: Revision 4. 
Pehrson, P. USDOE Albuquerque Field Office, NM (United States). 
Uranium Mill Tailings Remedial Action Project Office. 12 Oct 1993. 
79p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94003071. Source: 
OSTI; NTIS; INIS; GPO Dep. 
This report supersedes DOE/UMTRA-400325. 
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This Quality Assurance Program Plan (QAPP) provides the pri- 
mary requirements for the integration of quality functions into all 
Technical Assistance Contractor (TAC) Project organization activi- 
ties. The QAPP is the written directive authorized by the TAC 
Program Manager to accomplish this task and to implement proce- 
dures that provide the controls and sound management practices 
needed to ensure TAC contractual obligations are met. The QA 
program is designed to use monitoring, audit, and surveillance 
functions as management tools to ensure that all Project organiza- 
tion functions are executed in a manner that will protect public 
health and safety, promote the success of the Project, and meet or 
exceed contract requirements. The key to ensuring compliance with 
this directive is a two-step professional approach: utilize the quality 
system in all areas of activity, and generate a personal commitment 
from all personnel to provide quality service. The quality staff will 
be experienced, trained professionals capable of providing maxi- 
mum flexibility to Project goal attainment. Such flexibility will enable 
the staff to be more cost effective and to further improve communi- 
cation and coordination. To provide control details, this QAPP will 
be supplemented by approved standard operating procedures that 
provide requirements for performing the various TAC quality-related 
activities. These procedures shall describe applicable design input 
and document control activities and documentation. 


3310 (DOE/AL/62350-59) Uranium Mill Tailings Remedial 
Action 1993 Roadmap. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). 18 Oct 1993. 103p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94003072. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 1993 Roadmap for the Uranium Mill Tailings Remedial Ac- 
tion (UMTRA) Project office is a tool to assess and resolve issues. 
The US Department of Energy (DOE) UMTRA Project Office uses 
the nine-step roadmapping process as a basis for Surface and 
Groundwater Project planning. This is the second year the 
Roadmap document has been used to identify key issues and as- 
sumptions, develop logic diagrams, and outline milestones. This 
document is a key element of the DOE planning process. A multi- 
interest group used the nine-step process to focus on issues, root 
cause analysis and resolutions. This core group updated and incor- 
porated comments on the basic assumptions, then used these 
assumptions to identify issues. The list of assumptions was catego- 
rized into the following areas: institutional, regulatory compliance, 
project management, human resource requirements, and other 
site-specific assumptions. The group identified 10 issues in the 
analysis phase. All of the issues are ranked according to impor- 
tance. The number one issue from the 1992 Roadmap, “Lack of 
sufficient human resources,” remained the number one issue in 
1993. The issues and their ranking are as follows: Lack of 
sufficient human resources; increasing regulatory requirements; un- 
resolved groundwater issues; extension of UMTRCA through 
September 30, 1998; lack of post-UMTRA and post-cell closure 
policies; unpredictable amounts and timing of Federal funding; lack 
of regulatory compliance agreements; problem with states provid- 
ing their share of remedial action costs; different interests and 
priorities among participants; and technology development/transfer. 
The issues are outlined and analyzed in detail in Section 8.0, with 
a schedule for resolution of these issues in Section 9.0. 


3311 (DOE/AL/62350-69F) UMTRA water sampling and 
analysis plan, Lakeview, Oregon. Jacobs Engineering Group, 
Inc., Albuquerque, NM (United States). 29 Sep 1993. 120p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC04-91AL62350. Order Number DE94003073. Source: 
NTIS; INIS; GPO Dep. 

The purpose of this document is to provide background, guid- 
ance, and justification for water sampling activities for the 
Lakeview, Oregon, Uranium Mill Tailings Remedial Action (UMTRA) 
processing and disposal sites. This water sampling and analysis 
plan will form the basis for groundwater sampling and analysis 
work orders (WSAWO) to be implemented during 1993. Monitoring 
at the former Lakeview processing site is for characterization pur- 
poses and in preparation for the risk assessment, scheduled for the 
fall of 1993. Compliance monitoring was conducted at the disposal 
site. Details of the sampling plan are discussed in Section 5.0. 


OSTI; 





3312 (DOE/AL/62350-74D) Annual report on the US De- 
partment of Energy's cultural resource activities at Colorado 
UMTRA Project sites for October 1991-September 1992. Ja- 
cobs Engineering Group, Inc., Albuquerque, NM (United States). 6 
Oct 1993. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE94003074. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the US Department of Energy’s (DOE) 
cultural resource studies that were undertaken in support of the 
DOE's Uranium Mill Tailings Remedial Action (UMTRA) Project in 
the state of Colorado for the period of October 1, 1991, through 
September 30, 1992. This report fulfills the DOE's obligation to 
provide an annual report to the state of Colorado on the status and 
results of cultural resource studies conducted during the above pe- 
riod of record. This requirement is stated in a programmatic 
memorandum of agreement executed between the DOE, the Advi- 
sory Council on Historic Preservation, and the Colorado State 
Historic Preservation Officer in December 1984. Previous reports 
were based on a calendar year reporting period. However, in order 
to be more consistent with the programmatic memorandum of 
agreement, the period of record for this and subsequent annual re- 
ports has been changed to the Federal fiscal year. The current 
status and summaries of 1992 cultural resource surveys are pro- 
vided for all UMTRA Project sites in Colorado. The sites are 
Durango, Grand Junction, Gunnison, Maybell, Naturita, Rifle, and 
Slick Rock. 


3313 (DOE/AL/62350—79) Uranium Mill Tailings Remedial 
Action Project Environmental Protection Implementation Plan. 
Vollmer, A.T. Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). Oct 1993. 50p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE94003075. Source: OSTI; NTIS; INIS; GPO Dep. 

This report supercedes DOE/UMTRA-—150128. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project En- 
vironmental Protection Implementation Plan (EPIP) has been 
prepared in accordance with the requirements of the US Depart- 
ment of Energy (DOE) Order 5400.1. The UMTRA EPIP covers the 
time period of November 9, 1993, through November 8, 1994. It 
will be updated annually. Its purpose is to provide management 
direction to ensure that the UMTRA Project is operated and man- 
aged in a manner that will protect, maintain, and where necessary, 
restore environmental quality, minimize potential threats to public 
health and the environment, and comply with environmental regula- 
tions and DOE policies. Contents of this report are: (1) general 
description of the UMTRA project environmental protection pro- 
gram; (2) notifications; (3) planning and reporting; (4) special 
programs; (5) environmental monitoring programs; (6) quality as- 
surance and data verification; and (7) references. 


3314 (DOE/EA-0841) Environmental assessment of the 
import of Russian plutonium-238. USDOE, Washington, DC 
(United States). Jun 1993. 59p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94001266. Source: 
OSTI; NTIS; GPO Dep. 

The United States (U.S.) is proposing to purchase plutonium-238 
(Pu-238) from the Russian Federation (Russia) for use in the Na- 
tions’s space program. The National Environmental Policy Act of 
1969 (NEPA), as amended, requires the assessment of environ- 
mental consequences of all major Federal actions that may 
significantly affect the quality of the human environment. Accord- 
ingly, the US Department of Energy (DOE) prepared this 
Environmental Assessment (EA) to identify and evaluate the envi- 
ronmental consequences of importing Pu-238 fuel from Russia, 
and of the initial transport and processing of such fuel within the 
US., as necessary, to add the fuel to the existing US inventory. 
Since the proposed action involves ocean transport, DOE also con- 
sidered the environmental consequences of this action on the 
global commons in accordance with Executive Order 12114 and 
DOE Guidelines for Compliance with Executive Order 12114. Dur- 
ing the transportation sequence from point of origin in Russia to 
the US, and within the US from the port of entry to either SRS or 
LANL, various environments could be affected by the proposed ac- 
tion. These potentially affected environments include the Russian 
land and port environments, the marine environment, the US port 
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locale, highway routes, LANL, and SRS. Each of these is dis- 
cussed below the connection with the proposed action. 


3315 (DOE/EH—0339) CEDR: Comprehensive Epidemio- 
logic Data Resource. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Epidemiology and Health Surveillance. Aug 1993. 164p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94001563. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) and its predecessor agencies 
have a long history of epidemiologic research programs. The main 
focus of these programs has been the Health and Mortality Study 
of the DOE work force. This epidemiologic study began in 1964 
with a feasibility study of workers at the Hanford facility. Studies of 
other populations exposed to radiation have also been supported, 
including the classic epidemiologic study of radium dial painters 
and studies of atomic bomb survivors. From a scientific perspec- 
tive, these epidemiologic research program have been productive, 
highly credible, and formed the bases for many radiological protec- 
tion standards. Recently, there has been concern that, although 
research results were available, the data on which these results 
were based were not easily obtained by interested investigators 
outside DOE. Therefore, as part of an effort to integrate and 
broaden access to its epidemiologic information, the DOE has de- 
veloped the Comprehensive Epidemiologic Data Resource (CEDR) 
Program. Included in this effort is the development of a computer 
information system for accessing the collection of CEDR data and 
its related descriptive information. The epidemiologic data currently 
available through the CEDAR Program consist of analytic data 
sets, working data sets, and their associated documentation files. 
In general, data sets are the result of epidemiologic studies that 
have been conducted on various groups of workers at different 
DOE facilities during the past 30 years. 


3316 (DOE/EIS—0191D-234) Feasibility study for the 


Tonawanda site, Tonawanda, New York. USDOE Oak Ridge Op- 


erations Office, TN (United States). Nov 1993. 497p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
910R21950. (DOE/OR/21950—234). Order Number DE94003526. 
Source: OSTI; NTIS; INIS; GPO Dep. 

From 1942 to 1946, portions of the Linde property and buildings 
in the Town of Tonawanda, New York, were used for separation of 
uranium ores. These processing activities, conducted under a Man- 
hattan Engineer District (MED) contract, resulted in radioactive 
contamination of portions of the property and buildings. Subse- 
quent disposal and relocation of processing wastes from the Linde 
property resulted in radioactive contamination of three nearby prop- 
erties in the Town of Tonawanda: the Ashland 1 property, the 
Seaway property, and the Ashland 2 property. Together these four 
properties are referred to as the Tonawanda site. DOE is 
conducting a remedial investigation/feasibility study/proposed plan- 
environmental impact statement (RI/FS/PP-EIS) process for the 
Tonawanda site in accordance with procedures developed under 
the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) and National Environmental Policy Act 
(NEPA). The RI report, a baseline risk assessment (BRA), and the 
FS are the primary evaluation documents prepared by DOE to 
summarize the findings of the integrated RI/FS/PP-EIS process. 
The RI report summarizes the findings of activities conducted at 
the Tonawanda site to determine the nature, extent, and potential 
for migration of the radioactive and associated chemical contami- 
nation resulting from MED operations. The BRA presents the 
findings of an assessment to determine the human health and eco- 
logical risks posed by the presence of radioactive and associated 
chemical contamination. The FS report identifies, develops, and 
evaluates remedial action alternatives for the site based on the na- 
ture and extent of contamination documented in the RI report. The 
FS report also evaluates the potential environmental consequences 
of the various remedial action alternatives identified. 


3317 (DOE/FTR-93017870) Participation in the KfK/TNO 
conference on contaminated soils: Foreign trip report, May 
3-7, 1993. Voelker, G.E.; Walker, J.S.; Lurk, P.; Harper, L.A. US- 
DOE, Washington, DC (United States). 1993. 21p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93017870. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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A US Department of Energy (DOE) delegation, led by Gary E. 
Voelker, visited Germany from May 3-7, 1993 to attend the Fourth 
International KfK/TNO Conference on Contaminated Soils in Berlin 
and to meet with various German organizations to discuss the 
identification, evaluation, and acquisition of technologies to acceler- 
ate EM’s cleanup mission. 


3318 (DOE/ID-10253) Environmental Restoration and 
Waste Management Site-Specific Plan for Fiscal Year 1993. 
USDOE Idaho Field Office, Idaho Falls, ID (United States). Mar 
1993. 301p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO07-761D01570. Order Number 
DE93016684. Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho National Engineering Laboratory (INEL) is a US De- 
partment of Energy (DOE) multiprogram laboratory whose primary 
mission has been to research nuclear technologies. Working with 
these technologies and conducting other types of research gener- 
ates waste, including radioactive and/or hazardous wastes. While 
most of the waste treatment, storage, and disposal practices have 
been effective, some practices have led to the release of contami- 
nants to the environment. As a result, DOE has developed (1) an 
Environmental Restoration (ER) Program to identify and, where 
necessary, cleanup releases from inactive waste sites and (2) a 
Waste Management (WM) Program to safely treat, store, and dis- 
pose of DOE wastes generated from current and future activities in 
an environmentally sound manner. This document describes the 
plans for FY 1993 for the INEL’s ER and WM programs as man- 
aged by DOE’s Idaho Field Office (DOE-ID). 


3319 (DOE/NV/10630-65) Operational air sampling report, 
July 1-December 31, 1992. Lyons, C.L. Reynolds Electrical and 
Engineering Co., Inc., Las Vegas, NV (United States). Apr 1993. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-89NV10630. Order Number DE93019588. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Nevada Test Site postshot and tunnel events generate beta/ 
gamma fission products. The REECo air sampling program is de- 
signed for measurement of these radionuclides at various facilities 
supporting these events. Monthly radon sampling is done for docu- 
mentation of working levels in the tunnel complexes, which would 
be expected to have the highest radon levels for on-site facilities. 
Out of a total of 628 air samples taken in the tunnel complexes, 24 
showed airborne fission products with concentrations well below 
their respective Derived Air Concentrations (DAC). All of these 
were related to event reentry or mineback operations. Tritiated wa- 
ter vapor concentrations were very similar to previously reported 
levels. The 838 air samples taken at the Area-6 decontamination 
bays and laundry were again well below any DAC calculation stan- 


dard and negative for any airborne fission products from laboratory 
analyses. 


3320 (DOE/OR-01-1115-D3) Remedial Investigation work 
plan for Bear Creek Valley Operable Unit 4 (shallow groundwa- 
ter in Bear Creek Valley) at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee. Science Applications International Corp., Oak 
Ridge, TN (United States); Oak Ridge Y-12 Plant, TN (United 
States). Sep 1993. 391p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. (Y/ER-56-D3). 
Order Number DE94001880. Source: OSTI; NTIS; INIS; GPO Dep. 

To effectively evaluate the cumulative impact of releases from 
multiple sources of contamination, a structured approach has been 
adopted for Oak Ridge Reservation (ORR) based on studies of the 
groundwater and surface water separate from studies of the 
sources. Based on the realization of the complexity of the hydroge- 
ologic regime of the ORR, together with the fact that there are 
numerous sources contributing to groundwater contamination within 
a geographical area, it was agreed that more timely investigations, 
at perhaps less cost, could be achieved by separating the sources 
of contamination from the groundwater and surface water for inves- 
tigation and remediation. The result will be more immediate 
attention [Records of Decision (RODS) for interim measures or 
removal actions] for the source Operable Units (OUs) while longer- 
term remediation investigations continue for the hydrogeologic 
regime’s, which are labeled as integrator OUs. This Remedial 
Investigation work plan contains summaries of geographical, histor- 
ical, operational, geological, and hydrological information specific to 
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the unit. Taking advantage of the historical data base and ongoing 
monitoring activities and applying the observational approach to fo- 
cus data gathering activities will allow the Feasibility Study to 
evaluate all probable or likely alternatives. 


3321 (DOE/OR-01-1151-D1) Remedial Investigation Work 
Plan for Upper East Fork Poplar Creek Operable Unit 3 at the 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee: Environmental 
Restoration Program. Oak Ridge Y-12 Plant, TN (United States); 
Science Applications International Corp., Oak Ridge, TN (United 
States). Aug 1993. 455p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. (Y/ER-80-D1). 
Order Number DE94001951. Source: OSTI; NTIS; INIS; GPO Dep. 
Upper East Fork Popular Creek Operable Unit 3 (UEFPC OU 3) 
is a source term OU composed of seven sites, and is located in 
the western portion of the Y-12 Plant. For the most part, the 
UEFPC OU 8 sites served unrelated purposes and are geographi- 
cally removed from one another. The seven sites include the 
following: Building 81-10, the S-2 Site, Salvage Yard oil storage 
tanks, the Salvage Yard oil/solvent drum storage area, Tank Site 
2063-U, the Salvage Yard drum deheader, and the Salvage Yard 
scrap metal storage area. All of these sites are contaminated with 
at least one or more hazardous and/or radioactive chemicals. All 
sites have had some previous investigation under the Y-12 Plant 
RCRA Program. The work plan contains summaries of geographi- 
cal, historical, operational, geological, and hydrological information 
specific to each OU 3 site. The potential for release of contami- 
nants to receptors through various media is addressed, and a 
sampling and analysis plan is presented to obtain objectives for the 
remedial investigation. Proposed sampling activities are contingent 
upon the screening level risk assessment, which includes shallow 
soil sampling, soil borings, monitoring well installation, groundwater 
sampling, and surface water sampling. Data from the site charac- 
terization activities will be used to meet the above objectives. A 
Field Sampling Investigation Plan, Health and Safety Plan, and 
Waste Management Plan are also included in this work plan. 


3322 (DOE/OR-01-1161-V1-D1) Remedial investigation 
work plan for Bear Creek Valley Operable Unit 1 (S-3 Ponds, 
Boneyard/Burnyard, Oil Landfarm, Sanitary Landfill 1, and the 
Burial Grounds, including Oil Retention Ponds 1 and 2) at the 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee: Volume 1, Main 
text. Science Applications International Corp., Oak Ridge, TN 
(United States); Oak Ridge Y-12 Plant, TN (United States). Sep 
1993. 452p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. (Y/ER-105/V1-D1). Or- 
der Number DE94002755. Source: OSTI; NTIS; INIS; GPO Dep. 

The intent and scope of the work plan are to assemble all data 
necessary to facilitate selection of remediation alternatives for the 
sites in Bear Creek Valley Operable Unit 1 (BCV OU 1) such that 
the risk to human health and the environment is reduced to accept- 
able levels based on agreements with regulators. The ultimate goal 
is to develop a final Record Of Decision (ROD) for all of the OUs 
in BCV, including the integrator OU. However, the initial aim of the 
source OUs is to develop a ROD for interim measures. For source 
OUs such as BCV OU 1, data acquisition will not be carried out in 
a single event, but will be carried out in three stages that accom- 
modate the schedule for developing a ROD for interim measures 
and the final site-wide ROD. The three stages are as follows: 
Stage 1, Assemble sufficient data to support decisions such as the 
need for removal actions, whether to continue with the remedial in- 
vestigation (RI) process, or whether no further action is required. If 
the decision is made to continue the RI/FS process, then: Stage 2, 
Assemble sufficient data to allow for a ROD for interim measures 
that reduce risks to the human health and the environment. Stage 
3, Provide input from the source OU that allows a final ROD to be 
issued for ali OUs in the BCV hydrologic regime. One goal of the 
RI work plan will be to ensure that sampling operations required for 
the initial stage are not repeated at later stages. The overall goals 
of this RI are to define the nature and extent of contamination so 
that the impact of leachate, surface water runoff, and sediment 
from the OU | sites on the integrator OU can be evaluated, the risk 
to human health and the environment can be defined, and the gen- 
eral physical characteristics of the subsurface can be determined 
such that remedial alternatives can be screened. 





3323 (DOE/OR-01-1173-D1) Remedial Investigation Work 
Plan for Chestnut Ridge Operable Unit 1 (Chestnut Ridge 
Security Pits) at the Oak Ridge Y-12 Plant, Oak Ridge, Ten- 
nessee. CDM Federal Programs Corp., Oak Ridge, TN (United 
States); Oak Ridge Y-12 Plant, TN (United States). Sep 1993. 
486p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840S21400. (Y/ER—-112-D1). Order Number 
DE94003336. Source: OSTI; NTIS; INIS; GPO Dep. 

This Remedial Investigation (RI) Work Plan specifically ad- 
dresses Chestnut Ridge Operable Unit 1, (OU1) which consists of 
the Chestnut Ridge Security Pits (CRSP). The CRSP are located 
~800 ft southeast of the central portion of the Y-12 Plant atop 
Chestnut Ridge, which is bounded to the northwest by Bear Creek 
Valley and to the southeast by Bethel Valley. Operated from 1973 
to 1988, the CRSP consisted of a series of trenches used for the 
disposal of classified hazardous and nonhazardous waste materi- 
als. Disposal of hazardous waste materials was discontinued in 
December 1984, while nonhazardous waste disposal ended on 
November 8, 1988. An RI is being conducted at this site in re- 
sponse to CERCLA regulations. The overall objectives of the Ri 
are to collect data necessary to evaluate the nature and extent of 
contaminants of concern (COC), support an ecological risk assess- 
ment (ERA) and a human health risk assessment (HHRA), support 
the evaluation of remedial alternatives, and ultimately develop a 
Record of Decision for the site. The purpose of this Work Plan is to 
outline RI activities necessary to define the nature and extent of 
suspected contaminants at Chestnut Ridge OU1. Potential migra- 
tion pathways also will be investigated. Data collected during the 
RI will be used to evaluate the overall risk posed to human health 
and the environment by OU1. 


3324 (DOE/OR-1152-D1) Remedial investigation work 
plan for Chestnut Ridge Operable Unit 4 (Rogers Quarry/Lower 
McCoy Branch) at the Oak Ridge Y-12 Plant, Oak Ridge, Ten- 
nessee. Oak Ridge Y-12 Plant, TN (United States); CDM Federal 


Programs Corp., Oak Ridge, TN (United States). Sep 1993. 268p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC05-840S21400. (Y/ER-70-D1). 
DE94002584. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge Y-12 Plant includes - 800 acres near the north- 
east comer of the reservation and adjacent to the city of Oak 
Ridge (Fig. 1-1). The plant is a manufacturing and developmental 
engineering facility that produced components for various nuclear 
weapons systems and provides engineering support to other En- 
ergy Systems facilities. More than 200 contaminated sites have 
been identified at the Y-12 Plant that resulted from past waste 
management practices. Many of the sites have operable units 
(OUs) based on priority and on investigative and remediation re- 
quirements. This Remedial Investigation RI work plan specifically 
addresses Chestnut Ridge OU 4. Chestnut Ridge OU 4 consists of 
Rogers Quarry and Lower McCoy Branch (MCB). Rogers Quarry, 
which is also known as Old Rogers Quarry or Bethel Valley Quarry 
was used for quarrying from the late 1940s or early 1950s until 
about 1960. Since that time, the quarry has been used for disposal 
of coal ash and materials from Y-12 production operations, includ- 
ing classified materials. Disposal of coal ash ended in July 1993. 
An RI is being conducted at this site in response to CERCLA 
regulations. The overall objectives of the RI are to collect data nec- 
essary to evaluate the nature and extent of contaminants of 
concern, support an Ecological Risk Assessment and a Human 
Health Risk Assessment, support the evaluation of remedial alter- 
natives, and ultimately develop a Record of Decision for the site. 
The purpose of this work plan is to outline RI activities necessary 
to define the nature and extent of suspected contaminants at 
Chestnut Ridge OU 4. Potential migration pathways also will be in- 
vestigated. Data collected during the RI will be used to evaluate 
the risk posed to human health and the environment by OU 4. 


Order Number 


3325 (EGG-2710) Remote Excavation System technology 
evaluation report: Buried Waste Robotics Program. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Sep 1993. 125p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE94002604. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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This document describes the results from the Remote Excavation 
System demonstration and testing conducted at the Idaho National 
Engineering Laboratory during June and July 1993. The purpose of 
the demonstration was to ascertain the feasibility of the system for 
skimming soil and removing various types of buried waste in a safe 
manner and within all regulatory requirements, and to compare the 
performances of manual and remote operation of a backhoe. The 
procedures and goals of the demonstration. were previously defined 
in The Remote Excavation System Test Plan, which served as a 
guideline for evaluating the various components of the system and 
discussed the procedures used to conduct the tests. 


3326 (EGG-WTD—10812) Test plan for prototype dielectric 
permittivity sensor. Pfeifer, M.C. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Jul 1993. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE94002838. Source: OSTI; NTIS; INIS; GPO Dep. 

The digface characterization project funded by the Buried Waste 
Integrated Demonstration (BWID) is designed to test a new method 
of monitoring hazardous conditions during the remediation at waste 
sites. Often on a large scale, the exact cause of each anomaly is 
difficult to determine and ambiguities remain in the characterization 
of a site. The digface characterization concept is designed to alle- 
viate some of this uncertainty by creating systems that monitor 
small volumes of soil and detect anomalous areas during remedia- 
tion before they are encountered. The goal of the digface 
characterization demonstration is to detect changes in the physical 
properties from one volume to another and relate these changes in 
physical properties to changes in the level of contamination. Di- 
electric permittivity mapping is a method that might prove useful in 
digface characterization. In this project, the role of a dielectric per- 
mittivity monitoring device is under investigation. This project 
addresses two issues: what are the optimal means of mapping di- 
electric permittivity contrasts and what types of targets can be 
detected using dielectric permittivity mapping. 


3327 (FEMP-—2309) Cost control and resource manage- 
ment through the use of computerized CPM scheduling on a 
RI/FS field investigation study. Swali, R.C.; Clark, T.C. Westing- 
house Environmental Management Co. of Ohio, Cincinnati, OH 
(United States). Fernald Environmental Management Project. 10 
Nov 1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-920R21972. (CONF-931161-2: 2. in- 
ternational low-level waste conference and exhibition, Monterey, 
CA (United States), 9-12 Nov 1993). Order Number DE94002555. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Fernald Environmental Management Project (FEMP) located 
on a 1050 acre rural site about 17 miles north west of Cincinnati 
Ohio is an environmental restoration site. It is governed by CER- 
CLA (Comprehensive Environmental Response, Compensation & 
Liability Act of 1980), SARA (Superfund Amendments and Reau- 
thorization Act of 1986) statutes and the associated regulations 
along with RCRA (Resource Conservation and Recovery Act) and 
its associated regulations. This paper deals with the design of a 
comprehensive schedule for the RI/FS field investigation study on 
the Operable Unit 3 (a former production area, production related 
facilities and equipment). Operable Unit 3 (OU3) includes all the 
manmade facilities in the 136 acre former production area and in- 
corporates all above and below grade improvements including but 
not limited to, all structures, equipment, utilities, drums, tanks, solid 
waste, waste product, thorium, effluent lines, K-65 silo transfer line, 
waste water treatment facilities, scrap metal piles, feed stock and 
coal pile. It also includes scrap material, soil piles, containerized 
materials, storage pads, roads, a parking lot, railroad tracks, above 
and underground tanks, utilities and equipment. No soil or ground 
water is included. The OU3 RI/FS study includes Field Investiga- 
tion, Remedial Design, Baseline Risk Assessment, Treatability 
Study, Feasibility Study and Record of Decision as major ele- 
ments. Even though a comprehensive schedule for RI/FS has been 
developed, only the Field Investigation Study schedule is discussed 
here. This part includes Field Work Packages (FWPs), Field Work, 
Laboratory Sampling and Data Validation elements for radiological 
(non-rad confirmatory, low level and high level rad contaminated 
waste) as well as chemical and other waste. The goal is to perform 
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this task in an effective and timely manner with available re- 
sources, meeting all legal milestones. 


3328 (FEMP/SUB-069) Transitioning from operations to 
environmental restoration: Startup of the Fernald Environmen- 
tal Restoration Management Contract. Little, C.C. (Fluor Daniel 
Environmental Services, Inc., Irvine, CA (United States)); Ko- 
zlowski, D.R. Fernald Environmental Restoration Management 
Corp., Cincinnati, OH (United States). Fernald Environmental Man- 
agement Project; Fluor Daniel Environmental Services, Inc., Irvine, 
CA (United States). Oct 1993. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-920R21972. 
(CONF-931095-49: Department of Energy environmental remedia- 
tion conference, Augusta, GA (United States), 24-28 Oct 1993). 
Order Number DE94002553. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper will present a description of the program undertaken 
by the Fernald Environmental Restoration Management Contractor 
(ERMC) to effect a transition from operation of the Fernald site by 
the past M&O contractor, WEMCO, to DOE's new mission and 
contractual approach focussed on site remediation. This transition, 
on a first of its kind contract, represented a significant, proactive 
approach on the part of DOE to pursue the clean up of its 
weapon's production facilities in a faster, more cost-effective man- 
ner. The paper will discuss the formal transition readiness review 
process and the lessons teamed by DOE and the contractor during 
transition. The oral presentation will be shared by both authors with 
one half of the time allocated to the transition readiness demon- 
stration process and one half to the lessons learned. The objective 
of having a Department of Energy (DOE) Headquarters representa- 
tive participate in the transition to the first ERMC was to develop a 
handbook to assist other sites proceeding with the ERMC concept, 
such as the Richland Operations Office, and to develop a lessons 
learned document. Because a lessons learned report is available 
separately, only those more significant lessons learned are high- 
lighted in this paper. 


3329 (LA-UR-88-2694) In-place filter testing summary. Or- 
tiz, J.P.; Garcia, E.D.; Ortega, J.M. Los Alamos National Lab., NM 
(United States). Mar 1988. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE93040386. Source: OSTI; NTIS; GPO Dep. 

The most common method of identifying particle penetration 
through a filter or adsorber system is through the performance of a 
periodic penetration test, i.e., in-place test or leak test using an 
aerosol or gas vapor to challenge the filter or adsorber system. The 
aerosol is usually formed by vaporization of a liquid, di-2(ethelhexy!| 
sebacate) (DEHS), and allowed to condense to form liquid particles 
of a certain size and distribution. The gas vapor is formed by vapor- 
ization of Freon 11 liquid. The periodic penetration test, although 
conducted annually, can and has been demonstrated to show the 
beginning degradation of a filter or adsorber system. Other evi- 
dence of penetration can include detection of radiation downstream 
of the filter system or the existence of an unusually low pressure 
drop across the filter, i.e., torn filter, etc. However, these kinds of 
occurrences show up instantaneously and could release radioac- 
tive material to the atmosphere before the systems could be shut 
down. When a filter system fails the in-place test or is showing ev- 
idence of.filter or component degradation, corrective measures are 
put into place in order to return,the system back to its best operat- 
ing condition. This report presents a summary of all filter tests. 


3330 (ORNV/ER-169) Health and safety plan for the Re- 
medial Investigation and Site Investigation of Waste Area 
Grouping 2 at the Oak Ridge National Laboratory, Oak Ridge, 
Tennessee: Environmental Restoration Program. Cofer, G.H.; 
Holt, V.L.; Roupe, G.W. Oak Ridge National Lab., TN (United 
States). Nov 1993. 91p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94003175. Source: OSTI; NTIS; GPO Dep. 

This health and safety plan (HASP) was developed by the mem- 
bers of the Measurement Applications and Development Group of 
the Health Science Research Division at the Oak Ridge National 
Laboratory (ORNL). This plan was prepared to ensure that health 
and safety related items for the Waste Area Grouping (WAG) 2 Re- 
medial Investigation (Rl)/Feasibility Study and Site Investigation 
projects conform with the requirements of 29 CFR 1910.120 (April 
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18, 1992). The RI Plan calls for the characterization, monitoring, 
risk assessment, and identification of remedial needs and alterna- 
tives that have been structured and staged with short-term and 
long-term objectives. In early FY 1992, the WAG 2 RI was inte- 
grated with the ORNL Environmental Restoration (ER) Site 
Investigations program in order to achieve the complimentary ob- 
jectives of the projects more effectively by providing an integrated 
basis of support. The combined effort was named the WAG 2 Re- 
medial Investigation and Site Investigations Program (WAG 2 
Rl&SI). The Site Investigation activities are a series of monitoring 
efforts and directed investigations that support other ER activities 
by providing information about (1) watershed hydrogeology; (2) 
contaminants, pathways, and fluxes for groundwater at ORNL; (3) 
shallow subsurface areas that can act as secondary sources of 
contaminants; and (4) biological populations and contaminants in 
biota, in addition to other support and coordination activities. 


3331 (ORNL/TM-12449) Cost estimates for the Uranium- 
in-Soils Integrated Demonstration field screening technologies. 
Douthat, D.M. (Oak Ridge National Lab., TN (United States)); Arm- 
strong, A.Q.; Ladd, B. Oak Ridge National Lab., TN (United 
States). Sep 1993. 63p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94002979. Source: OSTI; NTIS; GPO Dep. 

The objective of this document is to describe the work conducted 
by the ORNL Performance Assessment Group members responsi- 
ble for developing the cost analysis reports for the uranium-in-soils 
Integrated Demonstration (ID). The following information is 
provided in this report: (1) an explanation of the cost input ques- 
tionnaires, which were sent to the developers of the field screening 
technologies and used by the cost estimator to acquire information 
and develop the cost estimates, (2) a description of the computer 
software package chosen to create the cost estimates, as well as 
why it was chosen, (3) a description of how the Uranium-in-Soils 
ID project is broken down structurally in terms of a work break- 
down structure (WBS) for the cost estimates, (4) an explanation of 
the assumptions made by the cost estimator in developing the cost 
estimates, (5) a summary of the expected costs for each field 
screening technology, and (6) an explanation of how the cost anal- 
ysis reports for a scenario evaluation (provided in the cost input 
questionnaires) were derived, as well as a summary of the sce- 
nario evaluation costs for each technology. 


3332 


(PNL-8682) Hanford Site Environmental Report for 
calendar year 1992. Woodruff, R.K.; Hanf, R.W.; Lundgren, R.E. 
(eds.). Pacific Northwest Lab., Richland, WA (United States). Jun 
1993. 344p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. Order 
DE94002500. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is prepared annually to summarize environmental 
data and information, describe environmental management 
performance, and demonstrate the status of compliance with envi- 
ronmental regulations at the Hanford Site. The following sections: 
describe the Hanford Site and its mission; summarize the status in 
1992 of compliance with environmental regulations; describe the 
environmental programs at the Hanford Site; discuss public dose 
estimates from 1992 Hanford activities; present information on ef- 
fluent monitoring and environmental surveillance, including 
ground-water protection and monitoring, and discuss activities to 
ensure quality. 


3333 (PNL—-8918) Workforce estimates for environmental 
restoration at Pinellas Plant. April, J.G.; Stahlman, E.J. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94002831. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this study was to assist the Pinellas Plant, Largo, 
Florida, in estimating work-force requirements for the anticipated 
environmental restoration (ER) mission. Pacific Northwest Labora- 
tory (PNL) has prepared workforce estimates required for ER and 
the decontamination and decommissioning (D&D) at Pinellas Plant. 
These estimates are presented in the report and were based on a 
comparison of several ER projects of similar magnitude, including 
Elmendorf Air Force Base in Alaska; Hanford in Richland, Wash- 
ington; and the Radium Chemical D&D project in Queens, New 


Number 





York. The characterization of the Pinellas Plant was based on the 
RCRA [Resource Conservation and Recovery Act] Facility Investi- 
gation Report: Pinellas Plant. 


3334 (RFP-4776) High upwind concentrations observed 
during an upslope tracer event. Ciolek, J.T. Jr. EG and G Rocky 
Flats, Inc., Golden, CO (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-940115-4: 74. American Meteorological 
Society annual meeting, Nashville, TN (United States), 23-28 Jan 
1994). Order Number DE94001390. Source: OSTI; NTIS; GPO 
Dep. 

In February of 1991 the Rocky Flats Plant conducted twelve 
tracer experiments to validate an emergency response dispersion 
model known as the Terrain-Responsive Atmospheric Code 
(TRAC) (Hodgin 1985). Experimenters released 140 to 260 kilo- 
grams of inert tracer gas (sulfur hexafloride) from the plant over an 
11 hour period. During each release, one hundred and sixty-five 
samples, most of which formed concentric rings of 8 and 16 km ra- 
dius from the plant, recorded cumulative hourly concentrations of 
the tracer at one meter above ground level (AGL). Figure 1 con- 
tains a depiction of the sampler location, the terrain, and the 
meteorological stations available within the tracer study area. 
Brown (1991) describes the experimental setup in more detail. The 
subject of this paper is an event that occurred early in the fifth ex- 
periment, on February 9, 1991. In this experiment, tracer material 
released from 13:00 to 17:00 LST appeared both downwind and 
upwind of the source, with the highest concentrations upwind. Dur- 
ing the fifth experiment, high pressure in Utah produced mostly 
sunny skis around Rocky Flats. For most of the day, one could find 
moderate (5 to 10 ms~—') northerly (from the North) flow within the 
700 to 500 mb level of the atmosphere (approximately 3000 to 
5500 meters above Mean Sea Level (MSL)). Synoptic scale mo- 
tions were isolated enough from the surface layer and heating was 
great enough to produce a 1 km deep upslope flow (flow from the 
East to the West) by late afternoon. The winds reversed and be- 
came downslope at approximately 17:30 LST. 


3335 (SAND-93-1244C) Field demonstration of technolo- 
gies for delineating uranium contaminated soils. Tidwell, V.C. 
(Sandia National Labs., Albuquerque, NM (United States)); Cun- 
nane, J.C.; Schwing, J.; Lee, S.Y.; Perry, D.L.; Morris, D.E. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-931095—31: Department of En- 
ergy environmental remediation conference, Augusta, GA (United 
States), 24-28 Oct 1993). Order Number DE94001829. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An Integrated Demonstration Program, hosted by the Fernald 
Environmental Restoration Management Corporation (FERMCO), 
has been established for investigating technologies applicable to 
the characterization and remediation of soils contaminated with 
uranium. An important part of this effort is the evaluation of field 
screening tools capable of acquiring high resolution information on 
the distribution of uranium contamination in surface soils in a cost- 
and-time efficient manner. Consistent with this need, four field 
screening technologies have been demonstrated at two hazardous 
waste sites at the FERMCO. The four technologies tested are 
wide-area gamma spectroscopy, beta scintillation counting, laser 
ablation-inductively coupled plasma-atomic emission spectroscopy 
(LA-ICP-AES), and long-range alpha detection (LRAD). One of the 
important findings of this demonstration was just how difficult it is 
to compare data collected by means of multiple independent mea- 
surement techniques. Difficulties are attributed to differences in 
measurement scale, differences in the basic physics upon which 
the various measurement schemes are predicated, and differences 
in the general performance of detector instrumentation. It follows 
that optimal deployment of these techniques requires the develop- 
ment of an approach for accounting for the intrinsic differences 
noted above. As such, emphasis is given in this paper to the de- 
velopment of a methodology for integrating these techniques for 
use in site characterization programs as well as the development 
of a framework for interpreting the collected data. The methodology 
described here also has general application to other field-based 
screening technologies and soil sampling programs. 
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3336 (WHC-EP—0390-Rev.1) Hanford Site Asbestos Abate- 
ment Plan: Revision 1. Mewes, B.S. Westinghouse Hanford Co., 
Richland, WA (United States). Sep 1993. 89p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94002356. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Hanford Site Asbestos Abatement Pian (Plan) lists priorities 
for asbestos abatement activities to be conducted in Hanford Site 
facilities. The Plan is based on asbestos assessment information 
gathered in fiscal year 1989 that evaluated all Hanford Site facili- 
ties for the presence and condition of asbestos. Of those facilities 
evaluated, 414 contain asbestos-containing materials and are clas- 
sified according to the potential risk of asbestos exposure to 
building personnel. The Plan requires that asbestos condition up- 
date reports be prepared for all affected facilities. The reporting is 
completed by the asbestos coordinator for each of the 414 affected 
facilities and transmitted to the Plan manager annually. The Plan 
manager uses this information to reprioritize future project lists. 
Currently, five facilities are determined to be Class Al, indicating a 
high potential for asbestos exposure. Class Al and B1 facilities are 
the highest priority for asbestos abatement. Abatement of the 
Class A1 and BI facilities is scheduled through fiscal year 1997. 
Removal of asbestos in B1 facilities will reduce the risk for further 
Class “A” conditions to arise. 


3337 (WHC-SA-1797-Rev.1) Modified risk evaluation 
method: Revision 1. Udell, C.J.; Tilden, J.A.; Toyooka, R.T. West- 
inghouse Hanford Co., Richland, WA (United States). Aug 1993. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-930749-79-Rev.1: 34. annual 
meeting of the Institute of Nuclear Materials Management, Scotts- 
dale, AZ (United States), 18-21 Jul 1993). Order Number 
DE94002199. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to provide a structured and cost- 
oriented process to determine risks associated with nuclear 
material and other security interests. Financial loss is a continuing 
concern for US Department of Energy contractors. In this paper 
risk is equated with uncertainty of cost impacts to material assets 
or human resources. The concept provides a method for assessing 
the effectiveness of an integrated protection system, which 
includes operations, safety, emergency preparedness, and safe- 
guards and security. The concept is suitable for application to 
sabotage evaluations. The protection of assets is based on risk 
associated with cost impacts to assets and the potential for unde- 
sirable events. This will allow managers to establish protection 
priorities in terms of the cost and the potential for the event, given 
the current level of protection. 


3338 


(WHC-SA-1805) Volatile organic carbon/air separa- 
tion test using gas membranes. King, C.V.; Kaschemekat, J. 
Westinghouse Hanford Co., Richland, WA (United States). Aug 


1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-9308137-6: 
1993 summer national American Institute of Chemical Engineers 
(AIChE) conference, Seattle, WA (United States), 15-18 Aug 1993). 
Order Number DE93040336. Source: OSTI; NTIS; INIS; GPO Dep. 

An estimated 900 metric tons of carbon tetrachloride were dis- 
charged to soil columns during the Plutonium Finishing Plant 
Operations at the Hanford Site. The largest percentage of this 
volatile organic compound was found in the vadose region of the 
200 West Area. Using a Vacuum Extraction System, the volatile or- 
ganic compound was drawn from the soil in an air mixture at a 
concentration of about 1,000 parts per million. The volatile organic 
compounds were absorbed from the air stream using granulated 
activated carbon canisters. A gas membrane separation system, 
developed by Membrane Technology and Research, Inc., was 
tested at the Vacuum Extraction System site to determine if the 
volatile organic compound load on the granulated activated carbon 
could be reduced. The Vacuum Extraction System condensed most 
of the volatile organic compound into liquid carbon tetrachloride 
and vented the residual gas stream into the granulated activated 
carbon. This system reduced the cost of operation about $5/ 
kilogram of volatile organic compound removed. 


ERA Vol. 19, No. 2 79 





05 NUCLEAR FUELS 
0540 Health and Safety 


3339 (WHC-SA-1929) Hanford Environmental Restoration 
data validation process for chemical and radiochemical analy- 
ses. Adams, M.R. (Westinghouse Hanford Co., Richland, WA 
(United States)); Bechtold, R.A.; Clark, D.E.; Angelos, K.M.; Win- 
ter, S.M. Westinghouse Hanford Co., Richland, WA (United 
States). Oct 1993. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-87RL10930. (CONF-931095— 
29: Department of Energy environmental remediation conference, 
Augusta, GA (United States), 24-28 Oct 1993). Order Number 
DE94001694. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed procedures for validation of chemical and radiochemical 
data are used to assure consistent application of validation princi- 
ples and support a uniform database of quality environmental data. 
During application of these procedures, it was determined that lab- 
oratory data packages were frequently missing certain types of 
documentation causing subsequent delays in meeting critical 
milestones in the completion of validation activities. A quality im- 
provement team was assembled to address the problems caused 
by missing documentation and streamline the entire process. The 
result was the development of a separate data package verification 
procedure and revisions to the data validation procedures. This has 
resulted in a system whereby deficient data packages are immedi- 
ately identified and corrected prior to validation and revised 
validation procedures which more closely match the common ana- 
lytical reporting practices of laboratory service vendors. 


3340 (WHC-SA-1943) Benefits of integrating decontami- 
nation and decommissioning RCRA/CERCLA site cleanup 
actions at Hanford. Hughes, M.C.; Wintczak, T.M.; Jordan, K.N. 
Westinghouse Hanford Co., Richland, WA (United States). Sep 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-931095—41: Department 
of Energy environmental remediation conference, Augusta, GA 
(United States), 24-28 Oct 1993). Order Number DE94002353. 
Source: OSTI; NTIS; INIS; GPO Dep. 

There are currently over 100 surplus facilities awaiting decon- 
tamination and decommissioning (D&D) at the Hanford Site. These 
include eight production reactors, two fuels processing facilities, 
and miscellaneous support structures. All of these facilities are lo- 
cated within what are known as Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA) and/ 
or the Resource Conservation and Recovery Act of 1976 (RCRA) 
operable units which contain inactive waste sites scheduled for re- 
mediation. However, unlike the waste sites, the surplus facilities are 
not specifically included in the Hanford Federal Facility Agreement 
and Consent Order, better known as the Tri-Party Agreement. 


3341 (WHC-SA-2059) 100 Area Hanford soil washing 
treatability tests. Field, J.G. (Westinghouse Hanford Co., Rich- 


land, WA (United States)); Belden, R.D.; Serne, R.J.; Mattigod, 
S.V.; Freeman, H.D.; Scheck, R.W.; Goller, E.D. Westinghouse 
Hanford Co., Richland, WA (United States). Sep 1993. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-931095-27: Department of Energy envi- 
ronmental remediation conference, Augusta, GA (United States), 
24-28 Oct 1993). Order Number DE94001688. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Soil washing laboratory tests performed at Hanford in support of 
100 Area Comprehensive Environmental Response, Compensa- 
tion, and Liability Act (CERCLA) feasibility studies included 
characterization of soils, physical separation, chemical extraction, 
and water treatment. Results to date show that < 20 % of the soil 
is finer than 0.25 mm (—40 mesh). The highest concentration of 
6°Co, 'S2Eu, and 'S7Cs contaminants is generally associated with 
fine soil particles. However, measurable concentrations of contami- 
nants were found in all sizes of soil particles. In initial testing, 
attrition scrubbing was generally sufficient to treat soils to meet se- 
lected performance levels for ©°Co and '5?Eu. However, more 
intense attrition scrubbing, autogenous grinding, or chemical ex- 
traction was required to enhance removal of '97Cs. Additional tests 
and assessment of the feasibility of using soil washing techniques 
are in progress. 


3342 (WHC-SA-2175) A sitewide approach to the charac- 


terization and use of soil and groundwater background at the 
Hanford Site. Hoover, J.D. (Westinghouse Hanford Co., Richland, 
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WA (United States)); Ruck, F.A.; LeGore, T.; Thompson, K.M. 
Westinghouse Hanford Co., Richland, WA (United States). Oct 
1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. (CONF-9310157—2: Nu- 
clear Information and Records Management Association (NIRMA) 
conference, Augusta, GA (United States), 1 Oct 1993). Order Num- 
ber DE94001699. Source: OSTI; NTIS; INIS; GPO Dep. 

A Sitewide approach to the characterization and use of soil and 
groundwater background has been developed for use in environ- 
mental restoration activities on the Hanford Site. Sitewide 
background more accurately represents the range of background 
compositions that exist in soil and groundwater at the over 140 Re- 
source Conservation and Recovery Act of 1976 facilities and 
Comprehensive Environmental Response, Compensation, and Lia- 
bility Act of 1980 operable units, and provides a more consistent, 
credible, integrated, and efficient basis for identifying and evaluat- 
ing contamination in these media than using unit-specific 
backgrounds. 


3343 (WHC-SD-EN-AP-138) Riverland ERA cleanup sam- 
pling and analysis plan. Heiden, C.E. Westinghouse Hanford Co., 
Richland, WA (United States). 1 Jul 1998. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94002479. Source: OSTI; NTIS; 
GPO Dep. 

This report describes the Riverland Expedited Response Action 
taking place at the Hanford Reservation. Characterization of 
potential waste sites within the Riverland ERA boundaries was con- 
ducted in October and November 1992. This sampling and analysis 
plan contains two parts: The field sampling plan (Part 1) and the 
quality assurance project plan (Part 2). The field sampling plan de- 
scribes the activities to be performed, defines sample designation, 
and identifies sample analysis to be performed. The quality assur- 
ance project plan establishes data quality objectives, defines 
analytical methods and procedures and documentation require- 
ments, and provides established technical procedures to be used 
for field sampling and measurement. The quality assurance project 
plan details all quality assurance/quality control procedures to be 
followed to ensure that usable and defensible data are collected. 


3344 (WHC-SD-EN-TI-188) Physical separations soil 
washing system cold test results. McGuire, J.P. Westinghouse 
Hanford Co., Richland, WA (United States). 28 Jul 1993. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE94002485. Source: 
OSTI; NTIS; GPO Dep. 

This test summary describes the objectives, methodology, and 
results of a physical separations soil-washing system setup and 
shakedown test using uncontaminated soil. The test is being con- 
ducted in preparation for a treatability test to be conducted in the 
North Pond of the 300-FF-1 Operable Unit. It will be used to 
assess the feasibility of using a physical separations process to re- 
duce the volume of contaminated soils in the 300-FF-1 Operable 
Unit. The test is described in DOE-RL (1993). The setup test was 
conducted at an uncontrolled area located approximately 3.2 km 
northwest of the 300-FF-1 Operable Unit. The material processed 
was free of contamination. The physical separation equipment to 
be used in the test was transferred to the US Department of En- 
ergy (DOE) by the US Environmental Protection Agency (EPA) Risk 
Reduction Engineering Laboratory. On May 13, 1993, soil-washing 
equipment was moved to the cold test location. Design assistance 
and recommendation for operation was provided by the EPA. 


3345 (WHC-SD-EN-TP—033) Hydrologic test plan for the 
Environmental Remediation Disposal Facility. Swanson, L.C. 
Westinghouse Hanford Co., Richland, WA (United States). 30 Sep 
1993. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94001684. Source: OSTI; NTIS; GPO Dep. 

Hydrologic tests are planned at seven wells that will be drilled at 
the proposed Environmental Remediation Disposal Facility (ERDF). 
These wells are supporting hydrologic, geologic, and hydrochemi- 
cal characterization at this new facility. Hydrologic testing will 
consist of instantaneous slug tests, slug interference tests, step- 
drawdown tests, and constant rate discharge tests (generally 
single-well). These test results and later groundwater monitoring 













data will be used to determine groundwater flow directions, flow 
rates, and the chemical makeup of the groundwater below the pro- 
posed ERDF. The seven wells will be drilled in two phases. In 
Phase | four wells will be drilled and tested: Two to the top of the 
uppermost aquifer (water table) and two as characterization bore- 
holes to the top of basalt. The Phase | wells are located in the 
northern portion of the proposed ERDF site (699-32-72, 699-SDF- 
6, -7 and -8) (Figure 1). If Phase II drilling proceeds, the remaining 
three wells will be installed and tested (two deep and one shallow). 
A phased approach to drilling is warranted because of current un- 
certainty in the land use requirements at the proposed ERDF. 


3346 (WSRC-MS-93-415) Gas phase photocatalytic 
degradation on TiO, pellets of volatile chlorinated organic 
compounds from a soil vapor extraction well. Yamazaki- 
Nishida, S. (Wisconsin Univ., Madison, WI (United States). Water 
Chemistry Program); Read, H.W.; Nagano, J.K.; Anderson, M.A.; 
Cervera-March, S.; Jarosch, T.R.; Eddy-Dilek, C.A. Westinghouse 
Savannah River Co., Aiken, SC (United States). 20 May 1993. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94002945. Source: 
OSTI; NTIS; GPO Dep. 

The mineralization of trichloroethylene (TCE) and _ tetra- 
chloroethylene (PCE) in gas stream from a soil vapor extraction 
(SVE) well was demonstrated with an annular photocatalytic reac- 
tor packed with porous TiO. pellets in field trials at the Savannah 
River Site in Aiken, SC. The TiOz pellets were prepared using a 
sol-gel method. The experiments were performed at 55 to 60°C 
using space times of 10® to 10'° g s/mol for TCE and PCE. Chlo- 
roform (CHCl3) and carbon tetrachloride (CCl,) were detected as 
minor products from side reactions. On a molar basis, CCl, and 
CHClg produced were about 2% and 0.2 % of the reactants. 


3347 (WSRC-TR-93-387) Demonstration of river crossing 
technology for installation of environmental horizontal wells: 
AMH-6 and AMH-7 installation report. Westinghouse Savannah 
River Co., Aiken, SC (United States). Jul 1993. 223p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE94002047. Source: OSTI; NTIS; 
GPO Dep. 

The Department of Energy's (DOE) Office of Technology Devel- 
opment initiated an integrated demonstration of innovative 
technologies and systems for cleanup of volatile organic com- 
pounds (VOCs) in soils and groundwater. This drilling project is 
part of the directional drilling task for the integrated technology 
demonstration at the Savannah River Site (SRS). One of the ob- 
jectives of the drilling task is the demonstration of multiple drilling 
technologies. The technologies can then be compared and evalu- 
ated in terms of technical performance and cost effectiveness. 
Petroleum horizontal well technology and utility industry horizontal 
well technology have been previously demonstrated at the SRS. 
The petroleum industry directional drilling technology was demon- 
strated by Eastman Christensen Environmental Corporation 
(ECEC). ECEC directionally drilled and installed four horizontal 
wells in the M Area. Charles Machine Works, working with Sandia 
National Laboratory, demonstrated a utility industry directional 
drilling technology by installing one horizontal well in the M Area. 
The demonstration that is the subject of this report involved river 
crossing horizontal well technology for the installation of two M- 
Area Settling Basin soil gas extraction wells. 


3348 (WSRC-TR-93-560) Savannah River Site’s Environ- 
mental Restoration Lessons Learned Bulletin. Westinghouse 
Savannah River Co., Aiken, SC (United States). 1 Oct 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-931095-37: Department of 
Energy environmental remediation conference, Augusta, GA 
(United States), 24-28 Oct 1993). Order Number DE94001806. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of Savannah River Site’s Environmental Restoration 
Lessons Learned Bulletin is to relay environmentally related events 
and concerns-both positive and negative-to other environmental 
departments and organizations through the DOE complex. This 
publication addresses safety, security, quality assurance, regulatory 
and technological events resulting from environmental remediation 
or restoration activities. The Environmental Restoration Lessons 
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Learned Bulletin is distributed for INFORMATION ONLY. No spe- 
cific actions or responses are required solely as a result of this 
document. The following are selected lessons learned from the Sa- 
vannah River Site reviewed during the period from June 1, 1993 
through September 30, 1993: Plan of the day meetings; improper 
backfill material used in basin closure; controlled distribution for 
regulatory documents, and drilling damage to ETF underground 
piping. 


3349 (WSRC-TR-93-561) Cone penetrometer testing 
(CPT) for groundwater contamination. Jordan, J.E.; Van Pelt, 
R.S. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO09-89SR18035. (CONF-931095— 
25: Department of Energy environmental remediation conference, 
Augusta, GA (United States), 24-28 Oct 1993). Order Number 
DE94001815. Source: OSTI; NTIS; INIS; GPO Dep. 

Over the past decade, researchers at the Savannah River Site 
(SRS) and elsewhere have greatly advanced the knowledge of 
waste site characterization technologies. As a result, many of the 
techniques used in the past to investigate waste sites have been 
replaced by newer technologies, designed to provide greater pro- 
tection for human health and the environment, greater access to 
suspected zones of contamination, and more accurate information 
of subsurface conditions. Determining the most environmentally 
sound method of assessing a waste unit is a major component of 
the SRS environmental restoration program. In an effort to under- 
stand the distribution and migration of contaminants in the 
groundwater system, the cone penetrometer investigation of the A/ 
M-Area Southern Sector was implemented. The program incorpo- 
rated a phased approach toward characterization by first using the 
CPT to delineate the plume boundary, followed by installing 
groundwater monitoring wells. The study provided the additional 
hydrogeologic information necessary to better understand the 
nature and extent of the contaminant plume (Fig. 1) and the hydro- 
geologic system in the Southem Sector. This data is essential for 
the optimal layout of the planned groundwater monitoring well net- 
work and recovery system to remediate the aquifers in the area. A 
number of other test locations were selected in the area during this 
study for lithologic calibration of the tool and to collect confirmation 
water samples from the aquifer. Cone penetrometer testing and 
hydrocone sampling, were performed at 17 sites (Fig. 2). The hy- 
drocone, a tool modification to the CPT, was used to collect four 
groundwater samples from confined aquifers. These samples were 
analyzed by SRS laboratories. Elevated levels of chlorinated com- 
pounds were detected from these samples and have aided in 
further delineating the southern sector contaminant plume. 


3350 (Y/TS—833/P1) Annual report of 1991 groundwater 
monitoring data for the Kerr Hollow Quarry and Chestnut 
Ridge Sediment Disposal Basin at the Y-12 Plant: Ground wa- 
ter surface elevations. Shevenell, L. (Tennessee Univ., Knoxville, 
TN (United States)); Switek, J. Oak Ridge Y-12 Plant, TN (United 
States). Feb 1992. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. Order Number 
DE94002585. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to provide a summary and inter- 
pretation of hydraulic head measurements obtained from wells 
surrounding the Kerr Hollow Quarry and Chestnut Ridge Sediment 
Disposal Basin sites at the US Department of Energy Y-12 Plant in 
Oak Ridge, Tennessee. Periodic water level observations are pre- 
sented using hydrographs and water table contour maps based on 
data obtained from quarterly sampling during calendar year 1991. 
Generalized, preliminary interpretation of results are presented. 
The two sites covered by this report have interim status under the 
provisions of the Resource Conservation and Recovery Act 
(RCRA). A subset of the wells at each rate are used for groundwa- 
ter monitoring purposes under the requirements of RCRA. A 
discussion of the up-gradient and down-gradient directions for each 
of the sites is included. 


3351 (Y/TS—833/P2) Annual report of 1991 groundwater 
monitoring data for the Kerr Hollow Quarry and Chestnut 
Ridge Sediment Disposal Basin at the Y-12 Plant: Reporting 
and statistical evaluation of the subsequent year (sixth) data. 
McMahon, L.W. (Oak Ridge National Lab., TN (United States)); 
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Mercier, T.M. Oak Ridge Y-12 Plant, TN (United States). Feb 
1992. 175p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE94002586. Source: OSTI; NTIS; INIS; GPO Dep. 

This annual report has historically been prepared to meet the an- 
nual reporting requirements of the Tennessee Department of and 
Environment and Conservation (TDEC), Hazardous Waste Man- 
agement Regulation 1200-1-11-.05 (6)(e), for detection monitoring 
data collected on Resource Conservation and Recovery Act 
(RCRA) wells in place around facilities which are accorded interim 
status. The regulatory authority for these units at the Y-12 Plant is 
currently in transition. A Federal Facility Agreement (FFA) with an 
effective date of January 1, 1992, has been negotiated with the 
Department of Energy (DOE) for the Oak Ridge Reservation. This 
agreement provides a framework for remediation of the Oak Ridge 
Reservation so that both RCRA and CERCLA requirements are in- 
tegrated into the remediation process and provides for State, EPA, 
and DOE to proceed with CERCLA as the lead regulatory require- 
ment and RCRA as an applicable or relevant and appropriate 
requirement. This report is presented for the RCRA certified wells 
for two interim status units at the Y-12 Plant. These units are Kerr 
Hollow Quarry and Chestnut Ridge Sediment Disposal Basin. Kerr 
Hollow is currently undergoing clean closure under RCRA. The 
Chestnut Ridge Sediment Disposal Basin (CRSDB) was closed in 
1989 under a TDEC approved RCRA closure plan. The relevance 
of a RCRA Post-Closure Permit to either of these units is a matter 
of contention between DOE and TDEC since the FFA does not 
contemplate post-closure permits. 


0550 Safeguards, Inspection, and Accountability 
Refer also to citation(s) 3092, 3110, 3337, 3860, 5065 


3352 (NUREG/CR-6118) Assessment of the effectiveness 
of the LEU Reform Rule and its implementation. Moran, B.W. 
(Oak Ridge K-25 Site, TN (United States)); Nations, J.O.; Ham- 
mond, G.A. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Fuel Cycle Safety and Safeguards; Oak 
Ridge K-25 Site, TN (United States); Twentyfirst Century Indus- 
tries, Inc., Gaithersburg, MD (United States). Nov 1993. 26p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC05-840T21400. (K/NSP—117). 
Source: OSTI; NTIS; INIS. 

The US Nuclear Regulatory Commission (NRC) amended its ma- 
terial control and accounting (MC&A) requirements in 1985 for 
licensees possessing and using special nuclear material (SNM) of 
low strategic significance in quantities larger than one effective kilo- 
gram (kg). The goal of the Low-Enriched Uranium (LEU) Reform 
Rule (i.e., 10CFR 74.31) was to establish MC&A requirements for 
the LEU licensees at a level consistent with the safeguards risk 
associated with the relatively low strategic importance of such ma- 
terial The amended requirements were written in a 
performance-oriented manner, rather than a prescriptive one, in an 
effort to allow the licensees the opportunity to choose the most 
cost-effective means of satisfying the requirements. The LEU Re- 
form Rule was implemented in January 1988 and the fuel cycle 
facilities have had sufficient experience in implementing the rule to 
allow a meaningful review of its effectiveness. This document pro- 
vides technical analysis and recommendations to assist the NRC in 
making a determination if the rule is achieving its intended purpose, 
and if not, to make the necessary changes to accomplish this. 


0560 Legislation and Regulations 


Refer also to citation(s) 3052, 3113, 3123, 3142, 3196, 3308, 
3368, 3648, 3649, 3650, 3651, 3884, 3887, 3891, 3895, 3897, 
3898, 3899, 3900, 3905, 3912, 3913, 3916, 3917, 3963, 3964, 
3965, 5354 


3353 (CONF-910981-, pp. 277-281) Balancing CERCLA 
risk and DOE radiological performance assessment method- 
ologies and practices. Shuman, R. (Rogers & Associates 
Engineering Corp., Salt Lake City, UT (United States)); Jennrich, 
E.; Andersen, P.; Nix, D.; Cook, J. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
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DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Westinghouse Savannah River Company (WSRC) is engaged in 
an aggressive program to build new waste disposal facilities and to 
remediate contaminated areas at the Savannah River Site (SRS). 
The new low-level and mixed waste disposal facilities are being 
developed in accordance with US Department of Energy (DOE) 
Order 5820.2A, which requires radiological performance assess- 
ments. Site remediation is being conducted in accordance with the 
Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) of 1980, as amended, which requires as- 
sessments of the impacts of hazardous substances on human 
health and the environment. Radiological performance assess- 
ments under Order 5820.2A and human health and environmental 
91 impact assessments under CERCLA are both conducted so as 
to achieve the same objective: adequate protection of individuals, 
populations, and the environment. The guidance, methodologies, 
and practices to be used for these two assessments, however, are 
different. The assessment of groundwater contamination at the F- 
and H-Area Seepage Basins is the first CERCLA assessment at 
SRS. This assessment, composed of a baseline risk assessment 
of current site conditions and assessments of several remedial ac- 
tion alternatives is setting precedence for future SRS assessments 
and will influence CERCLA assessments at all other DOE facilities 
within the US Environmental Protection Agency (EPA) Region IV. It 
is the position of WSRC to apply the extensive body of DOE radio- 
logical performance assessments, models, codes, and approaches 
to the entire CERCLA assessment. This has required negotiation 
with EPA Region IV on issues such as institutional control, expo- 
sure scenarios, exposure pathways, time period of analysis, and 
acceptable models and assumptions. Of interest is assuring that 
the approach being followed under CERCLA is as consistent as 
possible with the approach used to develop new facilities under Or- 
der 5820.2A. 


3354 (INIS-XN—470) Regulations on work involving 
ionizing radiation (No 1157). Norway. 14 Jun 1985. 2p. (In Nor- 
wegian). Order Number DE94609506. Source: OSTI; NTIS; INIS. 

These regulations provide for protective measures during work 
involving ionizing radiation. They lay down several requirements 
during such work, specify dose limits, registration and the need to 
wear dosemeters. (NEA). 


3355 (INIS-XN-472) Rules on the Inspection of Gamma 
Radiography Equipment. Norway. 1 Jul 1981. 6p. Translated 
from Norwegian. Order Number DE94609503. Source: OSTI; 
NTIS; INIS. 

These Rules issued by the State Institute of Radiation Hygiene 
(SIS) set out the obligations of licences and vendors of gamma ra- 
diography equipment for purposes of quality control. The Rules 
provide for a programme of periodic inspections and services by 
personnel approved by SIS. (NEA). 


3356 (INIS-XN-474) Rules concerning radiation protection 
measures to be taken in the event of accidents with gamma 
radiography. Norway. 1 Jul 1981. 8p. Translated from Norwegian. 
Order Number DE94609508. Source: OSTI; NTIS; INIS. 

These rules issued by the State Institute of Radiation Hygiene 
(SIS) set out the obligations of licensees and radiographers regard- 
ing radiation protection and accident prevention in relation to 
gamma radiography. (NEA). 


3357 (SS}93-17) 50 Hz - electromagnetic fields. Regula- 
tions concerning non-ionizing radiation. Anger, G. Swedish 
Radiation Protection Inst., Stockholm (Sweden). Jun 1993. 18p. (in 
German). Order Number DE94607995. Source: OSTI; NTIS; INIS. 

As a central supervision authority the National Electrical Safety 
Board (Elsaekerhetsverket) has the main responsibility for the 
safety of high voltage power lines and other power electric equip- 
ment. It is therefore also responsible for questions concerning the 
effects of power frequency magnetic fields on the environment. Ac- 
cording to the rules it is not allowed to draw overhead power lines 
with a voltage exceeding 1000 V above buildings. Their minimum 





distance to buildings must not be below 5 m. For regions com- 
prised by rural development plans the directions prescribe a 
minimum distance of 10 m between buildings and high voltage 
transmission lines with a voltage of 55 kV or more. The publication 
of two large epidemiological studies about exposure to magnetic 
fields and cancer in Sweden in autumn 1992 has brought magnetic 
fields problems to general notice again. A statement on health 
risks form electromagnetic fiekis was issued by SSI in January 
1993. SSI and Elsaekerhetsverket acknowledge the existence of 
research results supporting the hypothesis that exposure to mag- 
netic fields from high voltage power lines and other electrical 
equipment can increase the risk of certain types of cancer, among 
them childhood leukemia. Elsaekerhetsverket has started several 
working groups to take up a couple of different problems in relation 
to magnetic field exposure. One of the groups shall calculate the 
exposure of children to magnetic fields in schools and day nurs- 
eries close to high voltage transmission lines in all municipals of 
Sweden. The object of another group is to find out the possibly 
technical and economical consequences of an introduction of 
guidelines for magnetic fields from high voltage power lines and 
other electrical power equipment in the future. 
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0701 Physical Isotope Separation 
Refer also to citation(s) 4640 


3358 (IA-1481, pp. 110) Production of “Se via the 
75As(p,3n) reaction using Cu3As-alloy as target material. Lavi, 
N.; Blessing, G.; Qaim, S.M.; Stocklin, G. Israel Atomic Energy 
Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 2729p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ISOTOPE PRODUCTION/selenium 73; 
ARSENIC 75 TARGET; COPPER ARSENIDES; NEUTRONS; NU- 
CLEAR REACTION YIELD; NUCLEAR REACTIONS; PROTON 
REACTIONS; TEMPERATURE RANGE 1000-4000 K 


3359 (JAERI-M-92-207, pp. 187-191) Isotope separation of 
gadolinium using optical pumping. Ogura, Koichi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Arisawa, Takashi; Shibata, Takemasa. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Dec 1992. (CONF- 
9202184-: 4. international symposium on advanced nuclear energy 
research, Mito (Japan), 5-7 Feb 1992; JAERI-CONF~1). In Pro- 
ceedings of the fourth international symposium on advanced 
nuclear energy research: Roles and direction of material science in 
nuclear technology. 676p. Order Number DE93508339. Source: 
OSTI; NTIS; INIS. 

The gadolinium atoms in the 533 cm-' metastable level were 
photoionized by pulsed laser beams after the population of '©°Gd 
in the 533 cm—' metastable level had been reduced by optical 
pumping using a continuous wave ring dye laser. Mass spectra of 
the ionized gadolinium atoms showed that an abundance ratio of 
169Gd decreased from natural isotope abundance of 21.8 % to 1 
%. This result demonstrates the isotope separation by photoioniza- 
tion of the atoms after decreasing of the photoionized level 
population of selected isotope using optical pumping. (author). 


3360 (JINR-E-13-93-17) Isotope separation of 7*Na and 
24Na with using light induced drift effect. Hradecny, C.; Tethal, 
T.; Ermolaev, |.M.; Zemlyanoj, S.G.; Zuzaan, P. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions. 1993. 14p. Order Number DE94607631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The LIDIS (Light Drift Isotope Separation) separator without a 
gas flow is discussed. It is shown, that atomization degree of the 
separated isotopes limited real separation coefficient. The better 
buffer gas purification allowed to increase the experimental 
separation factor of Na and °4Na isotopes up to 25. The new ex- 


perimental set up allow to increase the separation efficiency up to 
50%. 12 refs.; 5 figs. 
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0702 Radiation Sources 
Refer also to citation(s) 3097, 4612, 4885 


3361 (ARL-TR-095(v.1), pp. 80-101) The measurement of 
a, 8 and gamma radiations. Burns, P.A. (Australian Radiation 
Lab., Melbourne, VIC (Australia)). Australian Radiation Lab., Mel- 
bourne, VIC (Australia). Jul 1990. In Radiation protection in the 
mining and milling of radioactive ores v.1. 266p. Order Number 
DE94608817. Source: OSTI; NTIS (US Sales Only); INIS. 

Detection methods for nuclear radiations are based on the pro- 
cesses of excitation and ionization of atoms in the detection 
medium by the passage of a charged particle. The incident radia- 
tion may be a charged particle or may cause the release of a 
charged particle after some primary interaction. Detectors are usu- 
ally of two types; those which produce a charge pulse following 
ionization of the medium and those which produce a burst of opti- 
cal photons which are then detected by a photomultiplier tube. By 
processing the electronic signals produced in suitable ways either 
the count rate of the source, the activity, or the dose equivalent to 
a person may be determined. In order to make these determina- 
tions it is necessary to understand the type of nuclear 
transformation occurring in the radionuclide being considered, the 
type and energy of the radiation being emitted and the processes 
involved when these radiations pass through the medium of the 
detector. A suitable choice of detectors can then be made and the 
quantity of interest can be determined. 


3362 (ARL-TR-097) OECD/NEA and CEC intercalibration 
and intercomparison programme for Radon. Solomon, S.B. 
(Australian Radiation Lab., Melbourne, VIC (Australia)); Knutson, 
E.0.; Holub, R.F. Australian Radiation Lab., Melbourne, VIC (Aus- 
tralia). Jan 1991. 33p. (CONF-8603268—: Radon daughter aerosol 
workshop, Melbourne (Australia), 17-21 Mar 1986). Order Number 
DE94609135. Source: OSTI; NTIS (US Sales Only); INIS. 
Intercomparison of measurements of radon daughter activity con- 
centration, unattached fraction and aerosol size distribution of 
radon daughters, was carried out by three of the reference labora- 
tories: Australian Radiation Laboratory (ARL), US Department of 
Energy, Environmental Measurements Laboratory (EML) and US 
Department of Industry, Bureau of Mines (USBM), over the period 
March 17 to 21 1986, using the radon test chamber at the Aus- 
tralian Radiation Laboratory in Melbourne. The methodology, 
protocols and results for these measurements are described in de- 
tail. Results showed no systematic differences between the three 
laboratories, within the limits set by the counting statistics. In inter- 
comparing methods for unattached fraction measurement, two of 
the reference laboratories (ARL and EML) used the single screen 
method. Good agreement was obtained between the two laborato- 
ries. EML and USBM also used graded screen devices for sizing 
these so-called unattached radon daughters. At the time of these 
measurements, the graded screen analysis methods available were 
of a preliminary nature. The ultrafine aerosol size distributions de- 
rived by EML and USBM show reasonable agreement in the 
position and magnitude of the derived peaks. Results of the mea- 
surements of the radon daughter aerosol size distributions between 
ARL, EML and USBM showed good agreement within the regions 
of overlap of the instrument response. 16 refs., 13 tabs., 11 figs. 


3363 (ARL-TR-104) OECD/NEA and CEC - OECD/NEA 
radon intercalibration and intercomparison programme: Pa- 
cific Region radon daughter intercomparison, March 30 - April 
3, 1987. Solomon, S.B.; Peggie, J.R. Australian Radiation Lab.., 
Melbourne, VIC (Australia). Nov 1991. 54p. Order Number 
DE94609136. Source: OSTI; NTIS (US Sales Only); INIS. 

In April 1987 an intercomparison of radon daughter measure- 
ments was carried out by nine laboratories from Australia and 
Japan, using the radon test facility at the ARL, Melbourne. This 
work represents the Pacific region contribution to the phase 2 of 
the International Intercalibration and intercomparison Programme 
for Radon, Thoron and Daughters Monitoring Equipment, for radon 
daughter measurement. This report describes the conditions and 
methodology used for these measurements. The results of the grab 
samples measurements of potential alpha energy concentration 
(PAEC) show that three of the laboratories were within 2% of the 
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ARL determination. The PAEC results for the remaining laborato- 
ries were from 27% higher to 11% lower than ARL. Only the 
differences for two laboratories were significant at the 5% signifi- 
cance level. No significant differences were found between 
measurements of unattached radon daughters carried out by three 
of the laboratories. For the integrating monitors, the monitors 
based on nuclear track material were systematically higher by 27% 
to 65%, and the electronic monitors were between 8% high and 
90% low. Some of the differences can be assigned to systematic 
differences in activity and flow calibration standards used by each 
laboratory. 10 refs., 22 tabs. 


3364 (CONF-9309271-1) A status report on the Advanced 
Neutron Source Project. West, C.D. Oak Ridge National Lab., TN 
(United States). [1993]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 3. in- 
ternational group on research reactors (IGORR) meeting; Narita 
(Japan); 30 Sep - 1 oct 1993. Order Number DE94001467. 
Source: OSTI; NTIS; GPO Dep. 

The Advanced Neutron Source (ANS) will be a new laboratory 
for neutron research, centered around a 330 MW(f) research reac- 
tor cooled and reflected by heavy water and including extensive 
experiment systems and support facilities. The major components 
of the baseline design, occupying about 16 heetares, are a guide 
hal/research support area, containing most of the neutron beam 
experiment systems, shops and supporting laboratories; a 60 m di- 
ameter containment building housing the reactor and its primary 
coolant system, and selected scientific research facilities; an oper- 
ations support building with the majority of the remaining plant 
systems; an office/interface complex providing a carefully designed, 
user friendly entry point for access control; and several other major 
facilities including user housing, an electrical substation, a diesel 
generator building, a cryorefrigerator building, and heavy water 
cleanup and upgrade systems. 


3365 (IA—1481, pp. 196) Manual vs automatic development 
for quality neutron radiographs. Nir-El, Y.; Ehittermore, W.L. Is- 
rael Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 
1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON RADIOGRAPHY/image pro- 
cessing 


3366 (IA-1481, pp. 196) A detailed examination of square 
vs round aperture for neutron radiography. Nir-El, Y.; Ehitter- 
more, W.L. Israel Atomic Energy Commission, Tel Aviv (israel). 
Licensing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 
Short communication. 


NEUTRON RADIOGRAPHY/apertures; 
APERTURES 


3367 (IA-1481, pp. 197) Determination of structure and 
composition in ceramics and aerospace materials by neutron 
radiography. Nir-El, Y.; Katz, V.; Haddad, J.; Eliezer, D. Israel 
Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 
1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON RADIOGRAPHY/industrial ra- 
diography; CERAMICS 


3368 (INIS-mf—13746, pp. 9) Radiation standards and legal 
measurements. Van der Gaast, H. (Australian Nuclear Science 
and Technology Organisation, Lucas Heights, NSW (Australia)); 
Buckman, St. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ACTIVITY LEVELS/calibration standards; 
RADIOISOTOPES/activity levels; ANSTO; AUSTRALIA; GAMMA 
SOURCES; LEGAL ASPECTS; POSITRON SOURCES; RA- 
DIOISOTOPES 


84 ERA Vol. 19, No. 2 


3368S (INIS-mf—-13746, pp. 41) Evaluation of performance 
of antioxidant/antioxidant systems in irradiated natural rubber 
latex. Kalyani, N.M.V. (Rubber Research Institute of Sri Lanka, 
Ratmalana (Sri Lanka)); Karunanayake, L.; Sarath Kumara, P.H. 
Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LATEX/radiation curing; VULCANIZATION/ 
antioxidants; AGING; EVALUATION; FILMS; LATEX; NATURAL 
RUBBER; RADIATION EFFECTS; TENSILE PROPERTIES; VUL- 
CANIZATION; ANTIOXIDANTS 


3370 (INIS-mf-13746, pp. 50) Radiation grafting of 
ethylene-propylene elastomers with hydrophilic monomers. 
Burford, R.P. (The Univ. of New South Wales, Kensington, NSW 
(Australia). School of Chemical Engineering and Industrial Chem- 
istry); Garnett, J.L.; Haddadiasi, Vahid. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 
94p. (CONF-9302158—: 1. Australian-Asian conference on radiation 
science and nuclear medicine, Sydney (Australia), 17-19 Feb 
1993). In The first Australian-Asian conference on radiation science 
and nuclear medicine: conference handbook. Order Number 
DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GRAFT POLYMERS/chemical radiation 
effects; ADDITIVES; COPPER NITRATES; ELASTOMERS; IONIZ- 
ING RADIATIONS; IRON SULFATES; METHANOL; MONOMERS; 
RUBBERS 


3371 (JAERI-M—92-207, pp. 285-288) 3-D high resolution x- 
ray tomography for small objects. Yamauchi, Yasushi (National 
Research Inst. for Metals, Tsukuba, Ibaraki (Japan). Tsukuba Lab.); 
Kishimoto, Naoki; Ikuta, Takashi. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. international 
symposium on advanced nuclear energy research, Mito (Japan), 
5-7 Feb 1992; JAERI-CONF—1). In Proceedings of the fourth inter- 
national symposium on advanced nuclear energy research: Roles 
and direction of material science in nuclear technology. 676p. Or- 
der Number DE93508339. Source: OSTI; NTIS; INIS. 

A combination of conventional x-ray sources and the parallel pro- 
jection configuration is adopted to develop a microtomography 
system for small object of 1 mm or so. The system is of in-house 
scale and transmitted x-rays are converted to visible light by the 
fluorescent screen and detected by a charge coupled device still 
camera. The performance of the apparatus is examined by observ- 
ing a porous ceramics sample wrapped by an aluminum foil of 15 
um thick. The spatial resolution is discussed in conjunction with the 
blurring of images projected by diverging rays. (author). 


3372 (LA-UR-93-3278) lon beam mixing of marker layers 
into amorphous aluminum oxide. Cooper, E.A.; Nastasi, M. Los 
Alamos National Lab., NM (United States). [1993]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9309259-1: Nuclear instruments and 
methods in physics research on radiation effects in insulators, 
Nagoya (Japan), Sep 1993). Order Number DE94000901. Source: 
OST; NTIS; INIS; GPO Dep. 

Thin layers of various marker species embedded in amorphous 
AlzO3 were ion beam mixed with 210 keV Ar in a temperature 
range of —166C—790C. All of the metal markers (Ag, Fe, and Zr) 
were found to mix only to a ballistic level. The oxide markers stud- 
ied were Fe203, Cr2O03, Y2O3, and ZrO2. Thermally assisted ion 
mixing was seen, in decreasing amounts, in Fe2O3, Y203, and 
Cr203. No thermally assisted ion beam mixing was observed for 
ZrOz or the metal markers. 
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3373 (CEA-CONF-11528) Local study of pollutants dis- 
persion by a real time tracer method. Faivre-Pierret, R.X.; 





Sestier-Carlin, R.; Berne, P. CEA Centre d'Etudes de Fontenay- 
aux-Roses, 92 (France). Dept. de Protection de |'Environnement et 
des Installations. 1992. 12p. (In French). (CONF-920978-—: 9. world 
clean air congress and exhibition, Montreal (Canada), 2 Sep 1992). 
Order Number DE94608972. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is possible to use a Gaussian mathematical model of atmo- 
spheric dispersion for calculating atmospheric transfer coefficient 
(ATC) in long range model, but for proximity models, an experi- 
mental model using a tracer technic has to take in account ground 
effects and natural or artificial obstacles. SFg tracer method gives 
the true plume ground trace in real time. The measured ATC 
shows a larger ground trace, lower concentration in the axis, and a 
displacement of the maximum concentration with regard to wind 
axis in comparison with the calculated ATC. (A.B.). 14 refs., 4 figs., 
1 tab. 


08 HYDROGEN 


3374 (NREL/CP-470-5777, pp. 197-206) A survey of indus- 
trial interest in hydrogen-related technologies. Mauro, R.L.; 
Smith, D.L.; Serfass, J.A. National Renewable Energy Lab., 
Golden, CO (United States). Aug 1993. (CONF-9305266—-: 1993 
Department of Energy/National Renewable Energy Laboratory 
(DOE/NREL) hydrogen program review, Cocoa Beach, FL (United 
States), 4-6 May 1993). In Proceedings of the 1993 DOE/NREL 
Hydrogen Program Review. 207p. Order Number DE93018207. 
Source: OSTI; NTIS. 

The paper presents the findings of a survey of non-National Hy- 
drogen Association members by the National Hydrogen Association 
on the non-members interest in hydrogen and hydrogen-related 
technologies. The survey approached over thirty firms that ranged 
from suppliers to potential users of hydrogen. In the twenty-three 
corporate responses received, the study found some companies 


performing hydrogen research with interest focused on hydrogen- 
related technologies that could use other fuels. The survey also 


identified industry concerns, barriers to industrial hydrogen- 
research, and some potential hydrogen research projects. 


0801 Production 
Refer also to citation(s) 3008, 3436 


3375 (CONF-9303108-, pp. 178-185) Hydrogen and sulfur 
production from hydrogen sulfide wastes. Harkness, J.B.L. (Ar- 
gonne National Lab., IL (United States)); Doctor, R.D. Texas A and 
M Univ., College Station, TX (United States). Energy Systems Lab. 
[1993]. DOE Contract W-31109-ENG-38. From 15. national indus- 
trial energy technology conference; Houston, TX (United States); 
24-25 Mar 1993. In Fifteenth National Industrial Energy Technology 
Conference: Proceedings. 371p. Order Number DE93016699. 
Source: OSTI; NTIS. 

A new hydrogen sulfide waste-treatment process that uses 
microwave plasma-chemical technology is currently under develop- 
ment in the Soviet Union and in the United States. Whereas the 
present waste treatment process only recovers sulfur at best, this 
novel process recovers both hydrogen and sulfur. The plasma pro- 
cess involves dissociating hydrogen sulfide in a “nonequilibrium” 
plasma in a microwave or radio-frequency reactor. After the disso- 
ciation process, sulfur is condensed and sold just as is currently 
done. The remaining gases are purified and separated into streams 
containing the product hydrogen, the hydrogen sulfide to be recy- 
cled to the plasma reactor, and the process purge containing 
carbon dioxide and water. This process has particular implications 
for the petroleum refining industry, in which hydrogen is a widely 
used reagent and must be produced from increasingly scarce hy- 
drocarbon resources. The modular nature of the new process may 
also offer economic advantages over small-scale waste treatment 
technologies widely used in the natural-gas industry. Laboratory- 
scale experiments with pure hydrogen sulfide indicate that 
conversions exceeding 90% are possible with appropriate reactor 
design and that the energy required to dissociate hydrogen sulfide 
is low enough for the plasma process to be economically competi- 
tive. In addition, the experiments show that typical refinery acid-gas 
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streams are compatible with the plasma process and that all by- 


products can be treated with existing technology. 10 refs., 6 figs., 1 
tab 


3376 (NREL/CP—470-5777, pp. 1-6) Solar energy conver- 
sion with cyanobacteria. Bylina, E.J. (Univ. of Hawaii, Honolulu, 
HI (United States)). National Renewable Energy Lab., Golden, CO 
(United States). Aug 1993. (CONF-9305266—: 1993 Department of 
Energy/National Renewable Energy Laboratory (DOE/NREL) hy- 
drogen program review, Cocoa Beach, FL (United States), 4-6 May 
1993). In Proceedings of the 1993 DOE/NREL Hydrogen Program 
Review. 207p. Order Number DE93018207. Source: OSTI; NTIS. 

Hydrogen production in cyanobacteria is particularly attractive 
because these organisms are able to generate their own source of 
organic substrates using light energy and use water as their ulti- 
mate source of reductant. Molecular biology approaches are being 
applied to understanding and increasing hydrogen production in fil- 
amentous strains of cyanobacteria. The soluble hydrogenase 
structural genes of Anabaena PCC 7120 were not identified by hy- 
bridization experiments. Characterization of an Anabaena PCC 
1720 DNA fragment identified by hybridization analysis using the 
soluble hydrogenase gene from Anabaena cylindrica as a heterolo- 
gous probe resulted in the identification of the genes for a putative 
restriction-modification enzyme system of Anabaena PCC 7120. 
Experiments have continued towards the development of a genetic 
system for Spirulina pacifica. These include (1) the identification of 
three unique restriction enzymes and (2) PCR amplification of the 
gene encoding the 16S ribosomal RNA in this strain. 


3377 (NREL/CP-470-5777, pp. 7-12) Photobiological hy- 
drogen production using whole-cell or cell-free systems. 
Weaver, P. (National Renewable Energy Lab., Golden, CO (United 
States)); Maness, P.C.; Frank, A.; Lange, F.M.; Blaho, J. National 
Renewable Energy Lab., Gokien, CO (United States). Aug 1993. 
(CONF-9305266—: 1993 Department of Energy/National Renew- 
able Energy Laboratory (DOE/NREL) hydrogen program review, 
Cocoa Beach, FL (United States), 4-6 May 1993). In Proceedings 
of the 1993 DOE/NREL Hydrogen Program Review. 207p. Order 
Number DE93018207. Source: OSTI; NTIS. 

Many microbes, especially photosynthetic microbes, evolve and 
consume hydrogen as a normal part of their metabolic activities. 
Several distinct metabolic mechanisms have been examined for 
their potential for large-scale production of hydrogen. Ideally, the 
biological process should meet the following criteria: (1) hydrogen 
derived from water; (2) solar driven; (3) highly efficient; (4) durable; 
(5) insensitive to hydrogen pressure; and (6) inexpensive to con- 
struct and operate. Both whole-cell and cell-free systems have 
been identified that meet, or have the potential to meet, most of 
these criteria. 


3378 (NREL/CP-470-5777, pp. 35-47) Photoelectrochemi- 
cal production of hydrogen. Rocheleau, R.E. (Univ. of Hawaii, 
Honolulu, Hi (United States)). National Renewable Energy Lab.., 
Goklen, CO (United States). Aug 1993. (CONF-9305266—: 1993 
Department of Energy/National Renewable Energy Laboratory 
(DOE/NREL) hydrogen program review, Cocoa Beach, FL (United 
States), 4-6 May 1993). In Proceedings of the 1993 DOE/NREL 
Hydrogen Program Review. 207p. Order Number DE93018207. 
Source: OSTI; NTIS. 

Semiconductor-based photoelectrochemical cells remain a 
promising option for the direct production of hydrogen from water 
using sunlight as the energy source. In this report, we describe an 
integrated program involving electrode fabrication, characterization, 
and engineering modeling with the objective to develop high effi- 
ciency, amorphous silicon based photoelectrodes. The integrated 
reactor model developed during the past year quantifies efficiency 
losses resulting from optical losses, system resistance terms, pho- 
todiode behavior, and catalyst properties. Simulations indicate that 
moderate concentration may be advantageous to the cost effective 
operation of the photoelectrochemical reactors. Compared to solid 
state devices, additional efficiency losses arise from the overpoten- 
tial and mass transfer limitations. Reduction of these losses 
through optimal catalyst design and reactor operating conditions is 
both critical and possible. Photoelectrodes have been fabricated 
from commercially available triple junction amorphous silicon solar 
cells. The photoelectrode structure is catalyst/pin/pin/pin/stainless 
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steel. Tests have been conducted with various coatings including 
indium tin oxide and titanium oxide as well as nickel, titanium, and 
platinum. Open circuit voltages have been limited to approximately 
1.5 volts by a shunt in the electrode which we believe results from 
cutting the large a-Si sheets as part of our fabrication process. 
Current densities under anodic bias are in agreement with our 
model and comparable to those of the solid stated devices. 


3379 (NREL/CP-470-5777, pp. 49-61) Photoelectrochemi- 
cal based direct conversion systems. Kocha, S. (National 
Renewable Energy Lab., Golden, CO (United States)); Peterson, 
M.; Turner, J.A. National Renewable Energy Lab., Golden, CO 
(United States). Aug 1993. (CONF-9305266-: 1993 Department of 
Energy/National Renewable Energy Laboratory (DOE/NREL) hy- 
drogen program review, Cocoa Beach, FL (United States), 4-6 May 
1993). In Proceedings of the 1993 DOE/NREL Hydrogen Program 
Review. 207p. Order Number DE93018207. Source: OSTI; NTIS. 

Photon driven direct conversion systems consist of a light ab- 
sorber and a water splitting catalyst as a monolithic system; water 
is split directly upon illumination. This one-step process eliminates 
the need to generate electricity externally and subsequently feed it 
to an electrolyzer. These configurations require only the piping nec- 
essary for transport of hydrogen to an external storage system or 
gas pipeline. We have focused our work on the GalnP2 semicon- 
ductor based system. Our studies include surface passivation, 
catalysts and energetics. 


0802 Storage, Transport, and Handling 


3380 (NREL/CP-470-5777, pp. 79-87) Carbon nanotubules 
for hydrogen storage. Heben, M.J. (National Renewable Energy 
Lab., Golden, CO (United States)). National Renewable Energy 
Lab., Golden, CO (United States). Aug 1993. (CONF-9305266-: 
1993 Department of Energy/National Renewable Energy Labora- 
tory (DOE/NREL) hydrogen program review, Cocoa Beach, FL 
(United States), 4-6 May 1993). In Proceedings of the 1993 DOE/ 
NREL Hydrogen Program Review. 207p. Order Number 
DE93018207. Source: OSTI; NTIS. 

The lack of convenient and cost-effective hydrogen storage op- 
tions is a major impediment to wide scale use of hydrogen in the 
US energy economy. Improvements in both the volumetric and 
gravimetric energy densities of hydrogen storage systems are 
required before viable hydrogen energy use pathways can be es- 
tablished. The need for compact and light-weight hydrogen storage 
systems is particularly evident when the requirements for personal 
transportation vehicles are examined. Activated carbon materials 
have been projected to meet and exceed the US Department of 
Energy hydrogen storage energy density targets for transportation 
if concurrent increases in hydrogen storage capacity and carbon 
density can be achieved. These two goals are in conflict for con- 
ventional porous materials such as activated carbons. However, 
the desired results may be obtained if the void spaces in high sur- 
face area materials can be organized into an optimal configuration. 
Recent demonstrations of the synthesis of carbon nanotubules by 
the process of spark-gap evaporation indicate that such organiza- 
tion is possible. In addition to surface adsorption storage, pores 
within assemblies of carbon nanotubules might be of the proper 
size to allow nanocapillary filling mechanisms to become operative. 
This paper describes the progress we have made during the first 
six months of our research program to investigate the hydrogen 
storage properties of carbon nanotubules. 


3381 (NREL/CP-470-5777, pp. 89-102) Activated carbon- 
based hydrogen storage system. Schwarz, J.A. National 
Renewable Energy Lab., Golden, CO (United States). Aug 1993. 
(CONF-9305266—: 1993 Department of Energy/National Renew- 
able Energy Laboratory (DOE/NREL) hydrogen program review, 
Cocoa Beach, FL (United States), 4-6 May 1993). In Proceedings 
of the 1993 DOE/NREL Hydrogen Program Review. 207p. Order 
Number DE93018207. Source: OSTI; NTIS. 

Experimental results on hydrogen storage demonstrate the feasi- 
bility of on-board vehicle storage using high surface area activated 
carbon. ESC-3, activated carbon with 2230 m*/g area, can store 
up to 9.1% hydrogen by weight of carbon, 4.8% by adsorption, 
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4.3% by compression in voids at 87 K and 6.0 MPa (59 atm) in the 
pressure vessel. 


3382 (NREL/CP-470-5777, pp. 103-118) Hydrogen storage 
by chemical synthesis techniques. Slattery, D.K. (Florida Solar 
Energy Center, Cape Canaveral, FL (United States)); Zidan, R.; 
Hampton, M.D. National Renewable Energy Lab., Golden, CO 
(United States). Aug 1993. (CONF-9305266—: 1993 Department of 
Energy/National Renewable Energy Laboratory (DOE/NREL) hy- 
drogen program review, Cocoa Beach, FL (United States), 4-6 May 
1993). In Proceedings of the 1993 DOE/NREL Hydrogen Program 
Review. 207p. Order Number DE93018207. Source: OSTI; NTIS. 

A magnesium-nickel-copper hydride was prepared by chemical 
synthesis techniques. The hydride has been found to be stable in 
air and is capable of being rehydrided. The sample has been char- 
acterized by thermovolumetric analysis, differential scanning 
calorimetry, and gas chromatography. The material, intended as 
proof of the ability to chemically form alloys, has been found to 
have a decomposition temperature that is higher than that of 
MgHz>. Additional analyses are in progress. 


3383 (NREL/CP-470-5777, pp. 119-136) A new system for 
the evaluation of hydrogen storage compounds. Hampton, M. 
(Univ. of Central Florida, Orlando, FL (United States)); Slattery, J.; 
Bender, C. National Renewable Energy Lab., Golden, CO (United 
States). Aug 1993. (CONF-9305266—-: 1993 Department of 
Energy/National Renewable Energy Laboratory (DOE/NREL) hy- 
drogen program review, Cocoa Beach, FL (United States), 4-6 May 
1993). In Proceedings of the 1993 DOE/NREL Hydrogen Program 
Review. 207p. Order Number DE93018207. Source: OSTI; NTIS. 

A new system was developed for the evaluation of the character- 
istics of potential hydrogen storage compounds. This new system 
utilizes small samples, on the order of 50 mg, and only small 
amounts of hydrogen and argon. It allows direct measurement of 
onset temperatures and enthalpies of hydrogen release and uptake, 
pressure-temperature relationships, and the kinetics of hydrogen 
release and uptake. Additionally, the identities of evolved gases 
can be determined to identify the chemistry occurring during heat 
flow and pressure changes. The system also provides information 
on phase transition of samples. The new system provides for rapid 
analyses and, because of its small volume and small sampie re- 
quirements, is safer and more efficient to use than current TVA 
systems. Future work will involve refinement of the new system to 
provide more data rapidly and in better form. The system will also 
be used to study new candidate hydrogen storage compounds. 


0804 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 3433 


3384 (NREL/CP-470-5777, pp. 163-186) Assessments of 
renewable hydrogen energy systems. Ogden, J.M. (Princeton 
Univ., NJ (United States)). National Renewable Energy Lab., 
Golden, CO (United States). Aug 1993. (CONF-9305266—: 1993 
Department of Energy/National Renewable Energy Laboratory 
(DOE/NREL) hydrogen program review, Cocoa Beach, FL (United 
States), 4-6 May 1993). In Proceedings of the 1993 DOE/NREL 
Hydrogen Program Review. 207p. Order Number DE93018207. 
Source: OSTI; NTIS. 

Technical and economic assessments of renewable hydrogen 
energy systems are presented. The aim of this research is to iden- 
tify promising paths towards use of renewable hydrogen as an 
energy carrier. Several renewable hydrogen sources have been 
considered which could be developed over the next decade or so 
including electrolytic hydrogen from solar PV, solar thermal, and 
hydropower, and hydrogen from biomass gasification; various op- 
tions for storing and transmitting hydrogen; and several potentially 
important end-uses. The results of the study are summarized, and 
future research directions are suggested. 


0805 Health and Safety 


3385 (NREL/CP-470-5777, pp. 187-196) Gaseous fuel 
transport line leakage-natural gas compared to hydrogen. 
Swain, M.N. (Univ. of Miami, FL (United States)); Schade, G.J.; 















Swain, M.R. National Renewable Energy Lab., Golden, CO (United 
States). Aug 1993. (CONF-9305266-: 1993 Department of 
Energy/National Renewable Energy Laboratory (DOE/NREL) hy- 
drogen program review, Cocoa Beach, FL (United States), 4-6 May 
1993). In Proceedings of the 1993 DOE/NREL Hydrogen Program 
Review. 207p. Order Number DE93018207. Source: OSTI; NTIS. 

An experimental study of gaseous fuel leakage from pipelines 
was conducted by leaking two gases (in the first case methane 
and in the second case hydrogen) out the end of a 4.5 inch (11.4 
cm) diameter pipe. Methane was used to represent natural gas. 
The boundaries of the combustible cloud formed were determined 
by discharging an electric arc at various locations in and around 
the cloud. By testing for combustibility in this manner the locations 
of the boundaries of the combustible cloud were measured. The 
experimentally determined of the combustible cloud were then 
compared to the calculated boundaries predicted by the computa- 
tional fluid dynamics program FLUENT version 3.03. Since the 
comparison required an accurate estimate of the lean limit of com- 
bustion at the conditions found during the experiment, it was 
necessary to run a second set of experiments to determine the 
lean limit of combustion at those conditions. Additionally, a 
computer model of the size and shape of gas clouds formed by hy- 
drogen leaking inside a building is being carried out. It seems 
possible to construct a building which greatly reduces the possibil- 
ity of accidental combustion of leaking hydrogen gas. 
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3386 (ETDE-GB-519) Renewable sources of electricity in 
the SWEB area: Future prospects. South Western Electricity pic 
(SWEB), Bristol (United Kingdom); AEA Environment and Energy, 
Harwell (United Kingdom). Jun 1993. 143p. Order Number 
DE94725258. Source: OSTI; NTIS (US Sales Only); INIS. 

Following the privatisation of the Electricity Supply Industry, Re- 
gional Electricity Companies now have greater influence on the 
generation and supply of electricity, including power from renew- 
able sources. The introduction of the Non-Fossil Fuel Obligation 
has also greatly assisted the development of electricity generation 
from renewables, culminating in around 260 MW of new renew- 
ables capacity by April 1993 in England and Wales, including 116 
MW from windfarms. In view of the increased interest in renew- 
ables shown nationally and within the South West, SWEB and the 
Department of Trade and Industry agreed to conduct a study of the 
renewable energy technologies and their associated resource po- 
tential within the SWEB region. (author) 


3387 (NREL/CP—200-5768-Vol.3, pp. 1839-1844) An eco- 
nomic evaluation of forest improvement opportunities and 
impacts from the emergence of a biomass fuel market in 
southwestern Nova Scotia. Manley, A.L.; Savage, G.D. National 
Renewable Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106-Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 463p. Order Number DE94000436. 
Source: OST]; NTIS; INIS; GPO Dep. 

In 1991, Nova Scotia’s public power utility initiated a process to 
purchase privately produced electrical power. A proposal was re- 
ceived to produce 20-25 megawatts from the burning of 350 to 
400,000 tonnes annually of wood residue and forest biomass in a 
co-generation facility in southwestern Nova Scotia, Canada. This 
proposal has been proceeding and is nearing the construction 
phase. As a result of this potential market, there is an opportunity 
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for increasing the scope and extent of forest improvement opera- 
tions. Options for a closer integration of planning, harvesting, and 
silviculture activities will emerge. Optimum end use allocation could 
occur and enhance overall economic efficiency. The objective of 
this project is to assess the effect that this emerging market for for- 
est biomass could have on forest management in the supply area. 
This project has two phases. Phase 1, presented here, develops 
the framework and methodology. Phase 2 will apply a linear 
programming-based analytical model for evaluation. Phase 1 accu- 
mulated the required data and information for both the current 
management and marketing situation and that including the emerg- 
ing biomass market. Growth and yield of the natural stand types 
were calculated for a mixture of conventional roundwood products 
and chip equivalents. Management regimes, based on current for- 
est type, site class, and appropriate silviculture treatments, were 
established. Expected multiproduct yields, by regime were esti- 
mated. Silviculture and harvest costs along with product revenues 
were used to calculate standing timber and soil expectation values. 
In Phase 2, a stand-based optimization model will be developed to 
explore and evaluate the long term opportunities and differences 
between the present and emerging management and market situa- 
tions. 


0908 Production 
Refer also to citation(s) 2958, 3391, 3411, 3425, 5320 








3388 (ETSU-B-1265) Trials of single stem energy planta- 
tion. Mitchell, C.P. Aberdeen Univ. (United Kingdom). Wood Supply 
Research Group. 1993. 33p. Sponsored by AEA Environment and 
Energy, Harwell (United Kingdom). Contract E/5A/CON/1265/2078. 
Order Number DE94725266. Source: OSTI; NTIS (US Sales Only). 

Eleven trials of single stem energy plantations were established 
in 1981-83 using ten different tree species. Phase | of the study 
(1980 -1989) covered the establishment of the crop, collection of 
data on costs and logistics of establishment, and measurements of 
tree growth. Phase Il (1989 - 1992), reported here, was concerned 
with the monitoring of growth, determination of biomass production 
on eight sites and an assessment of the economic viability of such 
plantations on farms. Height growth varied across sites and 
species with the best performance being recorded for alder which 
achieved 7.8 m after 9 years. Most species attained average 
heights in excess of 3 metres. (author) 


3389 (NEI-DK—1339) Full scale management of straw: 
Main report. Astrupgaard, N.P.; Stenholm, M. Dk-TEKNIK, Soe- 
borg (Denmark). Energi og Miljoe. Aug 1993. 63p. (In Danish). 
Contract ENS-51161-92.0046. Order Number DE94721958. 
Source: OSTI; NTIS. 

Title of partial reports: Fuldskala Haandtering af Halm. 

The handling of both Hesston bales and sliced straw for use as 
fuel in district heating plants was investigated especially in relation 
to field storage. The main aim was to determine to what extent 
sliced straw could be handled by the farmer. It is stated that sliced 
straw is better suited for management in machine pools as in the 
case of large scale operations there are better possibilities to build 
up optimal stacks. Most of the straw from smaller stacks were too 
damp for burning but at Oe. Toreby district heating plant sliced 
straw with a 30% moisture content combusted satisfactorily. Har- 
vesting straw by slicing was shown to be satisfactory and cheaper 
than expected in the case of Hesston bales. Data is given on costs 
of bringing in the straw harvest. Costs related to Hesston bales 
and sliced straw were almost identical but it is pointed out that the 
slicing system is relatively new and the management of Hesston 
bales has been carried out during a period of ten years. The slicing 
of straw can not be of interest unless the moisture content can be 
reduced in small stacks. It is important that stacks are big with a 
small surface in relation to volume when sliced straw is stored in 
fields under the open sky. (AB) 


3390 (NEI-DK-1340) Full-scale management of straw: 
Partial report 2. Storage, transport, plant management and fir- 
ing. Astrupgaard, N.P.; Stenholm, M.; Westborg, S. Dk-TEKNIK, 
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Soeborg (Denmark). Energi og Miljoe. Aug 1993. 104p. (In Dan- 
ish). Contract ENS-51161-92.0046. Order Number DE94721959. 
Source: OSTI; NTIS. 

Title of main report: Fuldskalahaandtering af halm. 

The management of Hesston bales and sliced straw was investi- 
gated, the latter especially in the case of field storage. The straw 
which was stored in the fields ended up by being too wet as the 
stacks were too small. During the course of the project two of the 
largest stacks in the field were self-ignited, this was caused be ex- 
treme weather conditions. The sliced straw was transported in 
containers, wood-chip carts and walking-floor train carriages loaded 
by excavators. On the train the freight weight could be 11.2 tons. 
The cost of transporting straw could be reasonable, it was con- 
cluded. Most of the straw from the small stacks became too wet for 
combustion, yet Oe. Toreby district heating plant experienced satis- 
factory results when burning straw with a moisture content of up to 
30%. Combustion was improved when the straw was shaken up 
first. No general conclusions can be drawn from the present state 
of experimentalization. (AB) 


0909 Processing 
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3391 (KTM/E-B—130) BIOENERGIA - Bioenergy: Master 
plan for an energy technology research programme 1993-1998. 
Asplund, D. (Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab.); Malinen, H. 
Ministry of Trade and Industry, Helsinki (Finland). Energy Dept. 
1993. 41p. Project KTM-445/881/92. Order Number DE94702059. 
Source: OSTI; NTIS. 

BIOENERGY Research Programme. The master plan is also 
published in Finnish as report no B:129. 

The aim of Bioenergy Research Programme is to increase the 
use of economically profitable and environmentally-sound bioen- 
ergy by improving the competitiveness of present peat and wood 
fuels. Research and development projects will also develop new 
economically competitive biofuels and new equipment and methods 
for production, handling and using of biofuels. The main goals of 
the Bioenergy Research Programme are: - to develop new produc- 
tion methods for wood and peat fuels in order to decrease the 
production costs to the level of imported fuels - to develop and 
demonstrate 3-4 new equipment or methods for handling and use 
of biofuels. The equipment and/or methods should provide 
economically competitive and environmentally sound energy pro- 
duction - to demonstrate at least 3-4 large scale biofuel using 
plants. - the aim of the biomass conversion research is to create 2- 
3 new methods to be further developed within industry. The most 
important area of investigation within research on wood fuel pro- 
duction is the development of various methods, machines and 
systems connected to this area, in order to produce economically 
competitive fuel. Integrated harvesting appears to have the most 
promising potential in this area. The central research focuses in 
peat production-research are the utilisation of all the peat available 
in a bog and the development of peat production methods and ma- 
chines. Development work in this area aims at decreasing 
production costs and also environmental load around the peat pro- 
duction sites. In the long term, the increase of bioenergy in the 
space heating of small houses and farms, as well as in the produc- 
tion of heat and electricity are the central areas in the use of 
bioenergy-research. The research into the conversion of fuels is 
concentrated on the production of biomass-based liquid fuels. 


3392 (NEI-DK-1329) Proceedings from joint-meeting IEA/ 
BEA activity 4 and 5: Activity 4: Wood preparation, storage 
and drying. Activity 5: Measurement and evaluation of wood 
fuel. Suadicani, K. (ed.). Forskningscentret for Skov og Landskab, 
Lyngby (Denmark). 1991. 179p. (CONF-9106448-: Joint-meeting 
of IEA/BEA activity 4 and 5, Silsoe (United Kingdom), 12-14 Jun 
1991). Order Number DE94721973. Source: OSTI; NTIS. 

Papers presented at a joint meeting concerning wood prepara- 
tion, storage and drying and the measurement and evaluation of 
wood fuel held under the auspices of the Danish Forest and Land- 
scape Research Institute at the Silsoe Research Institute, Bedford 
(UK) in June 1991. The object of Activity 4 was to determine the 
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optimal particle size in respect to comminution technologies, stor- 
age and drying of wood fuels, including considerations of the 
internal handling, cost and interface with conversion technology. 
The object of Activity 5 was to develop methods for sampling, 
measuring and determining moisture content and calorific value of 
wood fuels on a practical scale. The publication summarizes the 
research areas covered by the work of the two activities during the 
last 3 years. Both full scale tests and controlled laboratory experi- 
ments were carried out. The traditional forestry point of view and 
the engineering point of view are represented. The participants 
came from the United Kingdom, USA, Canada, Finland, Sweden, 
Norway and Denmark. (AB) 


3393 (NEI-DK-1329, pp. 4-35) The chunkwood system: 
Where are the results?. Suadicani, K. (The Danish Institute of 
Forest Technology, Frederiksberg (Denmark)); Heding, N. Forskn- 
ingscentret for Skov og Landskab, Lyngby (Denmark). 1991. 
(CONF-9106448—: Joint-meeting of IEA/BEA activity 4 and 5, Sil- 
soe (United Kingdom), 12-14 Jun 1991). In Proceedings from 
joint-meeting IEA/BEA activity 4 and 5: Activity 4: Wood prepara- 
tion, storage and drying. Activity 5: Measurement and evaluation of 
wood fuel. 179p. Order Number DE94721973. Source: OSTI; 
NTIS. 

During the 1980's several countries cooperated in order to de- 
velop the chunkwood system. In the beginning the development 
was accompanied by optimism, but in spite of the optimism the de- 
velopment has stagnated recently. The machine development has 
come to a stop at the prototype stage, and very few storage and 
heating experiments are conducted. The experiments already 
carried out show, that chunkwood has advantages as well as dis- 
advantages compared to chips. Production of chunks requires less 
energy, but it is not certain, that the costs are reduced equally by 
producing chunks instead of chips. The storage experiments came 
up with very different results, but all experiments show, that chunks 
are just as suitable as chips as regards moisture content, dry mat- 
ter loss and energy loss, and several experiments show better 
results for chunks than for chips. In general, the results from chunk 
burning tests were inferior to the results from chip burning tests. 
This can be explained partly by the fact, that the boilers are de- 
signed for chip burning and partly by the fact, that the chunks were 
more wet than the chips in the burning tests. Chunkwood is still a 
promising product, but a slow popularization of the system might 
be expected. The introduction of chunks in the energy sector is ef- 
fected in direct competition with chips. The consumer knows chips, 
and consequently the advantages of chunks compared to chips 
have to be very convincing. To obtain an efficient turning-point in 
chunk consumption the chunks must be offered at a lower prize 
than chips, and also chunks must be at least as suited as chips for 
storage and combustion. (au) (16 refs.) 


3394 (NEI-DK-1329, pp. 36-45) Drying and storage of 
comminuted birch in controlled climates. Gjoelsjoe, S. (Norwe- 
gian Forest Research Institute, Division of Wood Science and 
Technology, Aas, NISK (Norway)). Forskningscentret for Skov og 
Landskab, Lyngby (Denmark). 1991. (CONF-9106448-: Joint- 
meeting of IEA/BEA activity 4 and 5, Silsoe (United Kingdom), 
12-14 Jun 1991). In Proceedings from joint-meeting IEA/BEA activ- 
ity 4 and 5: Activity 4: Wood preparation, storage and drying. 
Activity 5: Measurement and evaluation of wood fuel. 179p. Order 
Number DE94721973. Source: OSTI; NTIS. 

The Norwegian Forest Research Institute is currently conducting 
an experiment on drying and storage of fuelwood. The material is 
bark and stemwood of birch. The stemwood appears as firewood, 
chips, and chunks. The purpose of the experiment is to gain an un- 
derstanding of how the various particle sizes react to differing 
climates during storage. Different climates are simulated through 
manipulation of relative humidity and temperature. Wood samples 
are tested for moisture content, dry-matter loss, and the occurrence 
of fungal spores. The experiment covers two separate periods. 
During an initial interval from August 1990 to February 1991, wood 
was stored at temperatures of 30 deg. C and 40 deg. C. In the 
second stage of the experiment, which started in May 1991, wood 
samples are tested at temperatures of 15 deg. C, 20 deg. C, and 
25 deg. C. The relative humidity is 85% for all 5 climates. Weekly 





monitoring of the wood samples is implemented throughout the du- 
ration of the experiment. More comprehensive studies are carried 
out at the beginning and at the end of each period. (au) 


3395 (NEI-DK-1329, pp. 46-53) Storage of forest residues 
in covered windrows. Jirjis, R. (Swedish University of Agricultural 
Sciences, Dept. of Forest Products, Uppsala (Sweden)); Lehtikan- 
gas, P. Forskningscentret for Skov og Landskab, Lyngby 
(Denmark). 1991. (CONF-9106448-: Joint-meeting of IEA/BEA 
activity 4 and 5, Silsoe (United Kingdom), 12-14 Jun 1991). In Pro- 
ceedings from joint-meeting IEA/BEA activity 4 and 5: Activity 4: 
Wood preparation, storage and drying. Activity 5: Measurement 
and evaluation of wood fuel. 179p. Order Number DE94721973. 
Source: OSTI; NTIS. 

An experimental windrow was built in May 1990 using forest 
residues of Norway spruce (Picea abies) from final felling. One half 
of the windrow was covered. Residues which has been left in small 
piles during the summer were added to the windrow in September 
1990 and covered. The purpose of the experiment was to deter- 
mine the dry matter losses during storage for 7 and 11 months. In 
the uncovered windrow the substance loss was around 1% per 
month while the covered had only 0.2% loss in dry weight (11 
months of storage). The material that was added to the windrow in 
September was reduced by 2.0% per month (7 months of storage). 
Initial moisture content of the material (41.9%) was reduced in both 
the covered (21%) and the uncovered parts (7% of the windrow 
during the summer period). The moisture content of the material in 
the uncovered section increased during winter months, reaching 
the initial moisture content by the end of the storage period (April 
1991). Rewetting was considerably less in the covered part than in 
the exposed part and the moisture content was 25.1% by the end 
of the storage period. The moisture content of the material stored 
in small piles was 32% in September. After storage in covered 
windrow between September and April the moisture content was 
declined to 29.4%. the fine faction (5 mm) varied considerably in 
different parts of the windrow. Microfungal growth on the material 
was slightly higher after storage but it was still safe to handle the 
material without protective masks. (au) 


3396 (NEI-DK-1329, pp. 62-77) Factors affecting chip di- 
mension. Stuart, W.B. (industrial Forestry Operations, Department 
of Forestry, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia (United States)); Leary, P.S. Forskningscentret 
for Skov og Landskab, Lyngby (Denmark). 1991. (CONF-9106448— 

Joint-meeting of IEA/BEA activity 4 and 5, Silsoe (United 
Kingdom), 12-14 Jun 1991). In Proceedings from joint-meeting IEA/ 
BEA activity 4 and 5: Activity 4: Wood preparation, storage and 
drying. Activity 5: Measurement and evaluation of wood fuel. 
179p. Order Number DE94721973. Source: OSTI; NTIS. 

Trim blocks less than 250 mm in length should probably be sep- 
arated from the chipper input stream and converted directly to fuel 
by some other method. These short pieces produce a low percent- 
age of acceptable chips, interfere with the feeding of other 
materials, and may present problems for chip slicers. The increase 
in pins and fines experienced by most mills during the winter 
months cannot be attributed solely to frozen wood or wood in the 
dormant condition. An increase in pine chips and fines similar to 
that for frozen wood was found when the wood was chilled to a 
few degrees above 0 deg. C. Reductions in chipper disk speed of- 
fer promise as one means of reducing the percentage of pin chips 
and fines without increasing the amount of overthick chips. Chip 
quality proved less sensitive to anvil condition and knife angle than 
anticipated. Many of the conventional recommendations have come 
from roundwood chippers and may not be applicable to residue 
material types. These investigations constitute only a first-level ex- 
ploration of the variables which affect characteristics constituting 
chip quality for modern mills, especially chip thickness and pins 
and fines content. Additional work in this area is warranted. (au) 


3397 (NEI-DK-1329, pp. 93-113) Test screening of wood 
chips. Verkasalo, E. (Finnish Forest Research Institute, Depart- 
ment of Forest Technology (Finland)). Forskningscentret for Skov 
og Landskab, Lyngby (Denmark). 1991. (CONF-9106448—: Joint- 
meeting of IEA/BEA activity 4 and 5, Silsoe (United Kingdom), 
12-14 Jun 1991). In Proceedings from joint-meeting IEA/BEA activ- 
ity 4 and 5: Activity 4: Wood preparation, storage and drying. 
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Activity 5: Measurement and evaluation of wood fuel. 179p. Order 
Number DE94721973. Source: OSTI; NTIS. 

Test screening of wood chips is used for quantitative evaluation 
of chip quality (particle size distribution, average dimensions, pro- 
portion of acceptable and undesired chips) for different uses. 
These may include different pulping processes, particle and fibre 
board manufacturing, miscellaneous chemical industries, and wood 
combustion for energy production. The results are normally ex- 
pressed as green weight percentages and green dimensions of 
chips. In wood combustion bark and foliage do not normally cause 
any harm, except the increased temperature, biodeterioration, and 
heat value losses during an extended storage, and possible plug- 
ging of conveyors and silos. The heat value of bark may be 
extremely high but that for often wet foliage low. Sand adds to the 
amount of ashes which may cause accumulation problems on the 
crates. Test screening systems for wood chips can be roughly clas- 
sified as shaking systems with stacked trays with holes, slots or 
wire-mesh, Williams hole screending, Williams slot screening, com- 
bined hole and slot screening and wire-mesh screening. Rotary 
drum systems domtar, longview fiber chip quality indexing system 
(CQl) and Weyerhaueser automatic drum chip classifier and man- 
ual separation of undesired particles. These systems are described 
and discussed in detail. (AB) (34 refs.) 


3398 (NEI-DK-1329, pp. 123-132) Industrial utilization of 
forest biomass fuel: A Canadian perspective. Boocock, D.G.B. 
(University of Toronto (Canada)); Balatinecz, J.J. Forskningscentret 
for Skov og Landskab, Lyngby (Denmark). 1991. (CONF-9106448— 

Joint-meeting of IEA/BEA activity 4 and 5, Silsoe (United 
Kingdom), 12-14 Jun 1991). In Proceedings from joint-meeting IEA/ 
BEA activity 4 and 5: Activity 4: Wood preparation, storage and 
drying. Activity 5: Measurement and evaluation of wood fuel. 
179p. Order Number DE94721973. Source: OSTI; NTIS. 

Biomass now contributes over six percent to total primary energy 
use in Canada. This comprises mainly the use of manufacturing 
residues in the wood and pulp and paper industries. Residues are 
used in comminuted and partially dried form in a variety of com- 
bustion systems to generate process energy, and in a few cases, 
to co-generate electricity. Moisture content (MC) requirements of 
forest biomass fuel usually fall into one of three categories. MC of 
15% or less is required for efficient combustion in most suspension 
burners and some packaged boilers. Down-draught gasification 
systems can accept fuel with MC of 30% or less. Other combustion 
systems (e.g. fluid bed, single chamber and multiple chamber com- 
bustors) require fuel with less than 65% MC. Combustion of wood 
biomass with MC of higher than 65% usually requires supplemental 
fuel. Biomass fuel should be comminuted to a size of less than 8 
cm (3 in.). A more efficient form of forest biomass for combustion 
is the densified fuel pellet. Shell Canada through its wholly owned 
subsidiary BioShell Inc. set up three manufacturing plants based 
on the patented WOODEX process. (au) 


3399 (NEI-DK-1329, pp. 133-152) Drying and storage of 
comminuted wood wastes: The UK project. Nellist, M.E. (Heat 
and Mass Transfer Group, Silsoe Research Institute (United 
Kingdom)). Forskningscentret for Skov og Landskab, Lyngby (Den- 
mark). 1991. (CONF-9106448—: Joint-meeting of IEA/BEA activity 
4 and 5, Silsoe (United Kingdom), 12-14 Jun 1991). In Proceea- 
ings from joint-meeting IEA/BEA activity 4 and 5: Activity 4: Wood 
preparation, storage and drying. Activity 5: Measurement and eval- 
uation of wood fuel. 179p. Order Number DE94721973. Source: 
OSTI; NTIS. 

The UK project on the drying and storage of comminuted wood 
fuels seeks to identify economic means of long-term storage/ 
-drying whether using natural or artificial ventilation with near- 
ambient air or a mixture of both. Given the number of variables 
and complexity of the interactions involved, it is necessary to com- 
bine physical experiment with mathematical analysis and computer 
simulation in order properly to understand the processes involved. 
The most important factors are the psychrometric properties of the 
air and, for the crop, its equilibrium with the air, the rate of mois- 
ture release, the resistance to airflow and the respiratory activity. 
One, two and three-dimensional models will be used in the work, 
but in the present paper, a simple model using only psychrometric 
properties of the air and density and resistance properties of the 
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crop has been used to show that, even if drying is efficient, the 
mass of water to be removed is likely to increase the unit cost of 
drying considerably compared with a traditional crop such as wheat 
grain. (au) (14 refs.) 


3400 (NEI-DK-1329, pp. 153-164) Storage and drying of 
comminuted wood fuels: Mathematical modelling of heat and 
moisture transfer. Burfoot, D. (Silsoe Research Institute, Silsoe, 
Bedford (United Kingdom)). Forskningscentret for Skov og Land- 
skab, Lyngby (Denmark). 1991. (CONF-9106448—: Joint-meeting of 
IEA/BEA activity 4 and 5, Silsoe (United Kingdom), 12-14 Jun 
1991). In Proceedings from joint-meeting IEA/BEA activity 4 and 5: 
Activity 4: Wood preparation, storage and drying. Activity 5: Mea- 
surement and evaluation of wood fuel. 179p. Order Number 
DE94721973. Source: OSTI; NTIS. 

Wood with a moisture content below about 30% will not support 
microorganisms that could otherwise lead to deterioration or aller- 
genic dust. In addition storage, handling and subsequent burning 
are all improved by drying. Correctly controlled drying and storage 
can transform a naturally occurring and consequently variable ma- 
terial into one of known composition of which moisture content is 
highly important. Three mathematical models for drying and stor- 
age operations, with varying degrees of complexity, have been 
discussed and each has its uses and limitations. Their verification 
to date has been limited but this problem is being addressed 
through experimental studies to determine the flow, moisture and 
temperature profiles within piles of wood chips and chunks and to 
measure their properties. (AB) (14 refs.) 


3401 (NEI-DK-1328, pp. 165-179) Storage and drying of 
comminuted wood fuels: Deep bin drying experiments. Pringle, 
R.T. (Scottish Agricultural College, Aberdeen (United Kingdom)); 
Pan, J.N. Forskningscentret for Skov og Landskab, Lyngby (Den- 
mark). 1991. (CONF-9106448—: Joint-meeting of IEA/BEA activity 
4 and 5, Silsoe (United Kingdom), 12-14 Jun 1991). In Proceed- 
ings from joint-meeting IEA/BEA activity 4 and 5: Activity 4: Wood 
preparation, storage and drying. Activity 5: Measurement and eval- 
uation of wood fuel. 179p. Order Number DE94721973. Source: 
OSTI; NTIS. 

Chips from whole trees that have recently been felled require to 
be dried for extended storage and maximum combustion efficiency. 
To help design the optimum drying arrangement, a computer drying 
model is being developed by Silsoe Research Institute. To test the 
results of the model in practice, a fully instrumented drying bin ca- 
pable of holding 2.5 tonne has been constructed in Aberdeen. Two 
drying runs have been completed and fungal measurements taken 
before and after drying. The drying data obtained will be compared 
with that from the model and the model modified accordingly. The 
resultant model will be used to design the optimum drier design for 
use in practice. (au) 


3402 (NEI-DK-1336) Cost reduction and automatic opera- 
tion related to biomass conversion plants. Planenergi S/l, 
Nordijylland (Denmark). Sep 1993. 81p. (In Danish). Contract ENS- 
51161-92.0100. Order Number DE94721960. Source: OSTI; NTIS. 

As it was considered problematic to operate biomass conversion 
plants based on manures and organic industrial wastes because 
the volumes of these basic materials were incompatible, potentials 
for achieving a profitable operation based on the use of domestic 
animal manures were examined. In Jutland (Denmark), groups 
comprised of farmers supplemented by representatives from local 
tenant committees investigated the possibilities for establishing 
biomass conversion plants. Calculations were based on the opti- 
mization of the plants by increasing the amount of dry material in 
the biomass and increasing the degree of automization by coordi- 
nation of operation with other plants and the use of control and 
monitoring systems. The additional use of chicken and mink ma- 
nures was evaluated in addition to a reward system for farmers 
who take successful action to increase the content of dry matter in 
their animals’ manure. The publication includes an evaluation of 
other projects and detailed descriptions of the design of biomass 
conversion plants, their operation (including the automization in the 
form of control and monitoring systems), the organization of the 
project involving coordinated operation and of two specific pilot pro- 
jects. It is concluded that the coordination of operation offers 
economic rewards in the form of saved wages giving a 40% saving 
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with regard to smaller plants and 10% in the case of larger ones. 
Methane production can be increased as a result of the use of 
chicken and mink manures and more dry matter in the biomass and 
profits could be higher. Regarding the specific pilot projects results 
were unsatisfactory due to unstable economical conditions. (AB) 


3403 (NREL/CP-200-5768-Vol.3, pp. 1787-1795) Case 
study: 1-95 Landfill gas recovery project Fairfax County, Vir- 
ginia. McGuigan, MJ. (SCS Engineers, Reston, VA (United 
States)); Peterson, E.R.; Smithberger, J.M.; Owen, W.L. National 
Renewable Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106-Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 463p. Order Number DE94000436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents a case study of the landfill gas (LFG) recov- 
ery project at the I-95 Landfill in Fairfax County, Virginia. The 
project originally was conceived more than 10 years ago and has 
overcome numerous obstacles enroute to its present success. The 
efforts of the landfill owner (Fairfax County) and the project devel- 
oper (Michigan Cogeneration Systems, Inc.) to surmount these 
obstacles are presented. 
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3404 (NREL/CP-—200-5768-Vol.3, pp. 1663-1670) Reporting 
of fuel properties when testing diesel engines with alternative 
fuels: An ASAE Engineering Practice. Peterson, C.L. (Univ. of 
Idaho, Moscow, ID (United States)). National Renewable Energy 
Lab., Golden, CO (United States). [1993]. (CONF-9308106—Vol.3: 
1. biomass conference of the Americas: energy, environment, agri- 
culture, and industry, Burlington, VT (United States), 30 Aug - 2 sep 
1993). In First biomass conference of the Americas: Energy, envi- 
ronment, agriculture, and industry: Proceedings, Volume 3. 463p. 
Order Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

At the American Society of Agricultural Engineers conference on 
Liquid fuels in December 1992 a rap session was held to discuss 
the development of standards for diesel fuel substitutes made from 
vegetable oils and animal fats. The outcome of that meeting was 
the development of this preliminary document which suggests fuel 
specifications to report when conducting tests with alternative fuels. 
This is a second draft of the document but there are still missing 
data; it is anticipated that there are yet a number of changes to be 
made before it is adopted. This Engineering Practice establishes a 
minimum set of fuel specifications which must be included with the 
report of diesel engine performance on any vegetable or animal oil, 
including blends of these oils with diesel fuel. A variety of these oils 
from many plant and animal sources have been proposed as pos- 
sible diesel engine fuels. These oils are collected and processed 
using a variety of methods, which can influence physical and 
chemical properties. In additions, they are tested in diesel engines 
using a range of procedures. To facilitate comparison of test data, 
it is essential that some reference point or baseline be established. 
This Engineering Practice is designed to provide a consistent set 
of data for fuels when used as diesel fuel replacements and will 
help to identify deviations from normal expected fuel characteristics 
which have been established for petroleum derived fuels. 


3405 (NREL/CP-200-5768-Vol.3, pp. 1685-1703) Feedstock 
characterization and recommended procedures. Chum, H.L. 
(National Renewable Energy Laboratory, Golden, CO (United 
States)); Milne, T.A.; Johnson, D.K.; Agblevor, F.A. National Re- 
newable Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106—Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 463p. Order Number DE94000436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Using biomass for non-conventional applications such as feed- 
stocks for fuels, chemicals, new materials, and electric power 





production requires knowledge of biomass characteristics important 
to these processes, and characterization techniques that are more 
appropriate than those employed today for conventional applica- 
tions of food, feed, and fiber. This paper reviews feedstock 
characterization and standardization methodologies, and identifies 
research and development needs. It reviews the international coop- 
eration involved in determining biomass characteristics and 
standards that has culminated in preparing four biomass samples 
currently available from the National Institute of Standards and 
Technology (NIST). 
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3406 (CONF-9308106—1) Considerations in implementing 
integrated biomass energy systems in developing countries. 
Perlack, R.D.; Ranney, J.W. Oak Ridge National Lab., TN (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 1. biomass 
conference of the Americas: energy, environment, agriculture, and 
industry; Burlington, VT (United States); 30 Aug - 2 sep 1993. Or- 
der Number DE93018720. Source: OSTI; NTIS; GPO Dep. 

In this paper, we discuss the issues and barriers associated with 
implementing integrated biomass energy systems in developing 
countries. An integrated biomass energy system is dependent on 
sustainably grown and managed energy crops, is supportive of ru- 
ral development, is environmentally beneficial (locally and globally), 
is adapted to local conditions, takes advantage of by- and 
co-products, and uses conversion technologies that have been op- 
timized for biomass. A preliminary evaluation of a biomass to 
electricity project relying on plantation grown feedstocks in rural 
Yunnan Province in Southwest China provided some financial/ 
economic results, general conclusions, and an initial framework for 
conducting such assessments. Our assessment indicates that so- 
cial and environmental benefits are substantial and that investment 
in the facility is well-justified. However, there are so many consid- 
erations to take into account when assessing biomass energy 
systems that their evaluation is exceedingly complex. These con- 
siderations are grouped into biomass production, biomass logistics 
and transport, and biomass conversion. Implementing such sys- 
tems requires another grouping of considerations into energy and 
economics, institutional and social issues, and environmental 
issues. These are further defined in an effort to establish a frame- 
work of evaluation and assessment for other such projects. The 
conclusions that such a project would be viable in rural China is 
shadowed by many site-specific circumstances and highlights the 
need for systematic and integrated appraisal. 


3407 (ETSU-B—1205-P4) The combustion of refuse de- 
rived fuel on a watertube boiler fitted with a travelling grate 
stoker. Burnley, S.J. (AEA Environment and Energy, Harwell 
(United Kingdom)); Rampling, T.W.A.; Fells, A.R. Warren Spring 
Lab., Stevenage (United Kingdom). 1993. 43p. Sponsored by AEA 
Environment and Energy, Harwell (United Kingdom). Order Number 
DE94717956. Source: OSTI; NTIS (US Sales Only). 

Warren Spring Laboratory has carried out a programme of densi- 
fied refuse derived fuel (RDF) firing trials funded by the Department 
of Energy through the Energy Technology Support Unit. Extensive 
tests were undertaken on a watertube boiler fitted with a travelling 
grate stoker. The boiler is rated at 18,000 kg h~—' of superheated 
steam. With RDF firing an output of 64% of rating was achieved at 
a thermal efficiency of 73%. Problems were experienced with boiler 
and economiser tube fouling and the atmospheric emissions of 
hydrochloric acid, particulate matter and heavy metals were unac- 
ceptably high. If RDF firing were to be adopted on a permanent 
basis high efficiency gas scrubbing plant would be required in order 
to comply with the Environmental Protection Act (1990). Such mod- 
ifications would be unlikely to be cost effective. Preliminary tests on 
the "sandwich’ firing of RDF and coal proved inconclusive. (author) 


3408 (ETSU-B—1205-P5) The combustion of refuse de- 
rived fuel and coal in admixture on a travelling grate stoker 
watertube boiler. Burnley, S.J. (AEA Environment and Energy, 
Harwell (United Kingdom)); Burlace, C.J. Warren Spring Lab., 
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Stevenage (United Kingdom). 1993. 57p. Sponsored by AEA Envi- 
ronment and Energy, Harwell (United Kingdom). Order Number 
DE94717955. Source: OSTI; NTIS (US Sales Only). 

Warren Spring Laboratory staff investigated the performance of a 
watertube boiler fitted with a travelling grate stoker while burning 
coal and densified refuse derived fuel (RDF) in varying proportions 
with and without the use of secondary combustion air. This took 
place under an RDF combustion trials programme funded by the 
Department of Energy through the Energy Technology Support 
Unit. Detailed assessments of the environmental emissions were 
made while burning a 30:70 RDF:coal mixture. The performance of 
the boiler was monitored over a ten month period of normal operat- 
ing conditions and this information was used as the basis of an 
economic analysis of the system. (author) 


3409 (NEDO-P-9214) Feasibility study on introduction of 
the bio-fuel power generation in tropical regions. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1993. 168p. (In Japanese). Sponsored by New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Order Number DE94725203. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Study is made on feasibility of introducing the bio-fuel power 
generation in tropical regions, especially in South East Asia includ- 
ing Okinawa and South America. Biomass promising as bio-fuel is 
bagasse and paim oil mill dregs; and bagasse is found to be ad- 
vantageous to the use for large-scaled power generation. 
Prospective uses of bagasse are a combined use of gasification 
process and gas turbine power generation, an effective use of gas 
turbine exhaust heat at sugar cane factories, and a use of the sys- 
tem to be developed which totalizes these two. As to how to carry 
out the R and D project, since the gasification power generation 
process itself is a high technology and has partially unknown fields, 
it is desirable that research and development are conducted in 
such technologically developed countries as Japan (Okinawa). A 
developmental plan, therefore, is worked out as such that a pilot 
plant of approximately 3000kW is to be constructed in Okinawa be- 
cause the period for bagasse production is at least 3 months there, 
and a commercial-scale plant is to be constructed and operated in 
such big bagasse-producing countries as Brazil. 31 figs., 23 tabs. 


3410 (NEI-DK-1329, pp. 78-92) Heating values of whole- 
tree components. Nurmi, J. (Finnish Forest Research Institute, 
Kannus Research Station, Kannus (Finland)). Forskningscentret for 
Skov og Landskab, Lyngby (Denmark). 1991. (CONF-9106448—: 
Joint-meeting of IEA/BEA activity 4 and 5, Silsoe (United King- 
dom), 12-14 Jun 1991). In Proceedings from joint-meeting IEA/BEA 
activity 4 and 5: Activity 4: Wood preparation, storage and drying. 
Activity 5: Measurement and evaluation of wood fuel. 179p. Order 
Number DE94721973. Source: OSTI; NTIS. 

In Finland the share of wood as fuel of the total energy con- 
sumption (15%) is highest of all industrialized countries. However, 
the wood-fuel potential of 42.6 million m°/a is much greater than 
the quantity used today. Of this quantity 15.3 Mm%/a are consid- 
ered technically harvestable. It is made up of slash (3.01 Mm*%/a), 
stump and root wood (2.42 Mm°/a) and small trees (9.82 Mm*°/a). 
The quantity of small trees including branches is made up of trees 
from sapling stands, early commercial thinnings and poorly produc- 
tive hardwood stands - 3.26, 1.02, and 5.54 Mm%/a respectively. 
Broad-leaved tree species have an average carbon and hydrogen 
content of 49.0% and 6.0% respectively. For conifers the figures 
are 50.7% and 6.2%. The rest of the dry mass is oxygen, nitrogen 
and ash. Tree components which are high in lignin and extractives 
should have high heating values. Since conifers usually have a 
higher content of lignin and extractives than broad-leaved species 
they also tend to have slightly higher heating values. Populus have 
relatively low heating values. The aim of this study was to discover 
the heating values of tree components of species native to Finland, 
and to give practical information on the energy content of stem, 
branches and whole trees of various species. (AB) 
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3411 (NREL/CP-200-5768-Vol.3, pp. 1640-1644) The oppor- 
tunities for woody biomass fuels in New Zealand produced in 
association with land disposal of effluent. Sims, R.E.H. 
(Massey Univ., Palmerston North (New Zealand)); Collins, C. Na- 
tional Renewable Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106-Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 463p. Order Number DE94000436. 
Source: OST!; NTIS; INIS; GPO Dep. 

An assessment of the future New Zealand biomass resource has 
shown exotic forest arisings could supply 970 GWhvyear by the 
year 2002; wood processing residues 280 GWh/year; and fuelwood 
plantations 2,060 GWh/year with potential to rise to 10,000 GWh/ 
year by 2012. Currently annual electricity demand is around 30,000 
GWh 70% of which is generated by hydro power. A further 25% 
stems from natural gas, a resource with estimated reserves of only 
approximately 14 years. This paper describes how part replace- 
ment of gas by biomass could be a feasible proposition for the 
future. Life cycle cost analyses showed electricity could be gener- 
ated from arisings for 4.8-6 c/kWh; from residues for 2.4-4.8 c/ 
kWh; and from plantations for 4.8-7.2 c/kWh. For comparison the 
current retail electricity price is around 4-5.5 c/kWh and estimates 
for wind power generation range from 5—10 c/kWh. Future hydro- 
power schemes will generate power between 4—9 c/kWh depending 
on site suitability. The link between land disposal of effluent and 
short rotation coppice production can reduce the biomass costs. A 
meatworks processing 1.6 million sheep annually has planted 90 
ha in trees for flood irrigation of effluent and biomass fuel produc- 
tion for use on site. Similar schemes linking sewage disposal with 
wood-fired power generation are under evaluation. 


3412 


(NREL/CP-200-5768-Vol.3, pp. 1704-1711) Coming on 
stream: Financing biomass and alternative-fuel projects in the 
1990s. Mumford, E.B. Jr. (Continental Bank, Chicago, IL (United 
States)). National Renewable Energy Lab., Golden, CO (United 
States). [1993]. (CONF-9308106-Vol.3: 1. biomass conference of 


the Americas: energy, environment, agriculture, and industry, 
Burlington, VT (United States), 30 Aug - 2 sep 1993). In First 
biomass conference of the Americas: Energy, environment, agri- 
culture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 
Biomass-energy and alternative-fuels projects make environmen- 
tal sense, but do they make economic sense? In the current 
project-finance environment, moving ideas off the drawing board 
and transforming them into reality takes more than vision and com- 
mitment; it takes the ability to understand and address the financial 
markets’ perception of risk. This paper examines the state of the 
project-finance market, both as it pertains to biomass and 
alternative-fuels projects and in more general terms, focusing on 
what project sponsors and developers need to dot to obtain both 
early-state and construction/term financing, and the role a financial 
adviser can play in helping ensure access to funds at all stages. 


3413 (NREL/CP-200-5768-Vol.3, pp. 1723-1737) The eco- 
nomics of producing energy crops. Shapouri, H. (Department of 
Agriculture, Washington, DC (United States)); Duffield, J. National 
Renewable Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106—Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 4638p. Order Number DE94000436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US agricultural sector has an immense supply of natural 
resources which can be used to product energy. Production of en- 
ergy from these resources could stimulate economic growth, 
improve environmental quality, and enhance energy security. How- 
ever, producing feedstocks and converting biomass to energy 
require large amounts of capital, equipment, labor, and processing 
facilities. This paper looks at the costs and benefits of producing 
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energy crops for fuel conversion. A review of studies and crop data 
show that the cost of growing and converting various feedstocks 
with current technology is greater than the cost of producing con- 
ventional fuels. Conventional motor fuels have a price advantage 
over biofuels, but market prices don't always reflect the cost of 
negative externalities imposed on society. Government decisions to 
invest in alternative energy sources should be based on research 
that includes the environmental costs and benefits of energy pro- 
duction. The future of biofuels will depend on the continuation of 
government research and incentive programs. As new technologies 
advance, the costs of processing energy crops and residues will 
fall, making biofuels more competitive in energy markets. 


3414 (NREL/CP-200-5768-Vol.3, pp. 1738-1743) Income tax 
credits and incentives available for producing energy from 
biomass. Sanderson, G.A. (Gomel & Davis, Atlanta, GA (United 
States)). National Renewable Energy Lab., Golden, CO (United 
States). [1993]. (CONF-9308106—Vol.3: 1. biomass conference of 
the Americas: energy, environment, agriculture, and industry, 
Burlington, VT (United States), 30 Aug - 2 sep 1993). In First 
biomass conference of the Americas: Energy, environment, agri- 
culture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

In the 1970's the US became interested in the development of 
energy from biomass and other alternative sources. While this in- 
terest was stimulated primarily by the oil embargoes of the 1970's, 
the need for environmentally friendly alternative fuels was also en- 
hanced by the Clean Water Act and the Clean Air Act, two 
prominent pieces of environmental legislation. As a_ result, 
Congress created several tax benefits and subsidies for the pro- 
duction of energy for biomass. Congress enacted biomass energy 
incentives in 1978 with the creation of excise tax exemptions for 
alcohol fuels, in 1980 with the enactment of the IRC §29 noncon- 
ventional fuel credit provisions and the IRC §40 alcohol fuel credits, 
and recently with the addition of favorable biomass energy provi- 
sions as part of the Comprehensive National energy Policy Act of 
1992. This article focuses on the following specific tax credits, tax 
benefits and subsidies for biomass energy: (1) IRC §29 credit for 
producing gas from biomass, (2) IRC §45 credit for producing elec- 
tricity from biomass, (3) Incentive payments for electricity produced 
from biomass, (4) Excise tax exemptions for alcohol fuels, (5) IRC 
§40 alcohol fuels credits, and (6) IRC §179A special deduction for 
alcohol fuels property. 


3415 (NREL/CP-200-5768-Vol.3, pp. 1833-1838) Commer- 
cialization analysis for fuels from Pinyon-Juniper biomass. 
Morris, G.P. (Future Resources Associates, Inc., Berkeley, CA 
(United States)). National Renewable Energy Lab., Golden, CO 
(United States). [1993]. (CONF-9308106—Vol.3: 1. biomass confer- 
ence of the Americas: energy, environment, agriculture, and 
industry, Burlington, VT (United States), 30 Aug - 2 sep 1993). In 
First biomass conference of the Americas: Energy, environment, 
agriculture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 
Pinyon-Juniper (P-J) is a predominant forest type in the South- 
western US, and in many areas it is considered a hinderance to 
optimal land use management. There is only limited commercial 
demand for the traditional products that are produced from PJ bio- 
mass, like Christmas trees, fence poles, and firewood, and their 
production does not always promote overall land-management 
goals. This research effort, which is supported by the DOE through 
the Western Regional Biomass Energy Program, identifies com- 
mercially feasible energy markets to promote sustainable land 
clearing operations for alternative land uses of P-J woodlands in 
Eastern Nevada. All of the woodlands under consideration are fed- 
eral lands managed by the U.S. Bureau of Land Management, 
which is supportive of our concept. Three possible markets are 
available or could reasonably be developed to use fuels derived 
from PJ biomass in Nevada: (1) The existing market for biomass 
power-plant fuels in California. (2) The emerging market for fuels 
for residential pellet-burning stoves. (3) The development of a 
biomass-fired power plant in the Eastern Nevada Area. The study 
analyzes the cost of harvesting, processing, transporting, and 
delivering fuels derived from P-J biomass, and identifies commer- 
cialization strategies for bringing these fuels to market. The best 





opportunity for near term commercial conversion of P-J biomass to 
fuel lies in the area of entering the pellet-stove fuel market, estab- 
lishing a 10,000 ton per year pelletizing facility in Lincoln County. 
Such a facility would have excellent access to markets in Las Ve- 
gas, Phoenix, Denver, and Salt Lake City. 


3416 (NREL/CP-—200-5768-Vol.3, pp. 1861-1866) Evaluating 
energy-system alternatives in the context of sustainable devel- 
opment. Wilson, D. (Lund Univ. (Sweden)). National Renewable 
Energy Lab., Golden, CO (United States). [1993]. (CONF- 
9308106—Vol.3: 1. biomass conference of the Americas: energy, 
environment, agriculture, and industry, Burlington, VT (United 
States), 30 Aug - 2 sep 1993). In First biomass conference of the 
Americas: Energy, environment, agriculture, and industry: Pro- 
ceedings, Volume 3. 463p. Order Number DE94000436. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Growing awareness of the negative social, environmental and 
economic impacts caused by the production, distribution and end- 
use consumption of energy has led the search for alternatives to 
become increasingly urgent and complex. The need for analytical 
methods and tools for evaluating options and opportunities is par- 
ticularly acute in rapidly developing countries. The aim of this 
article is to illustrate the broad range of issues and impacts that 
are important for evaluating and comparing energy-system alterna- 
tives in the context of sustainable development. The feasibility of 
producing and utilizing biomass-based ethanol as an alternative 
transportation fuel in Thailand is explored herein to provide exam- 
ples and a forum for discussion of these issues. Scenarios 
describe the conditions under which a significant potential for fuel- 
switching to domestically-produced ethanol appears to exist. 
Harnessing this potential could lead to important improvements in 
the energy system’s impacts on human health, Thailand’s econ- 
omy, and the environment. Achieving these improvements, 
however, would require comprehensive and long-term planning and 
support on the part of the Thai government. 


3417 (NREL/CP-200-5768-Vol.3, pp. 1867-1876) Northeast- 
ern states sharpen biomass focus. Lusk, P.D. (Resource 
Development Associates, Washington, DC (United States)). Na- 
tional Renewable Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106—Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993}. In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 463p. Order Number DE94000436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Wood energy use in the northeastern region of the USA currently 
replaces an estimated annual equivalent of 45-50 million barrels of 
oil. Including municipal wastes and recovered methane emissions 
for regional landfills, total biomass contribution to the energy 
economy is over 70 million barrels of oil equivalent annually. A rea- 
sonable consensus suggests wood alone could replace the 
equivalent of over 300 million barrels of oil each year on a sustain- 
able basis over the next two decades. Beyond energy security, 
over 60,000 total jobs are now provided in the region by the wood 
energy industry. Over 375,000 total jobs could be generated by the 
wood energy industry, about 65,000 in the harvesting, transporta- 
tion, and end-use operations of the wood energy industry. Biomass 
producers must be committed to sustainable development by ne- 
cessity. Sound forest management practices that keep residual 
stand damage from wood harvesting to a minimum can create 
positive impacts on the region’s forest. When combined with a bal- 
anced energy policy, the conditional use of wood energy can play 
a modest, but significant, role in reducing air emissions. Depletion 
of traditional energy resources creates “bubble” benefits which will 
be exhausted after a generation. Sustainable development of bio- 
mass can create inexhaustible wealth for generations, and does 
not pose the risk of sudden ecological disruption. While the choice 
between policy options is not mutually exclusive, the interrelation- 
ship between energy security, economic growth and environmental 
quality clearly favors biomass. The environmental benefits and the 
economic growth impacts of biobased products produced by the 
northeastern states are considerable. The 11 states located in the 
northeastern USA should intensify their efforts to work with industry 
and investors to expand markets for industrial biobased products, 
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either produced from local feedstocks or manufactured by compa- 
nies operating in the region. 


3418 (NREL/CP-200-5768-Vol.3, pp. 1877-1884) Biomass 
in Latin America — overview. Park, W.R. (Organization of Ameri- 
can States, Washington, DC (United States)). National Renewable 
Energy Lab., Golden, CO (United States). [1993]. (CONF- 
9308106—Vol.3: 1. biomass conference of the Americas: energy, 
environment, agriculture, and industry, Burlington, VT (United 
States), 30 Aug - 2 sep 1993). In First biomass conference of the 
Americas: Energy, environment, agriculture, and industry: Pro- 
ceedings, Volume 3. 463p. Order Number DE94000436. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The paper discusses the interest of the Organization of American 
States as a participant in this hemispheric conference on biomass, 
provides an introduction to the Latin American experience in bio- 
mass energy through “snapshots” of various country activities, and 
concludes with a discussion of four conditions that form strong 
incentives for new north/south and south/north ventures in the bio- 
mass energy and chemical arena in this hemisphere. 


3419 (NREL/CP—200-5768-Vol.3, pp. 1885-1905) Ethanol fu- 
els in Brazil. Trindade, S.C. (SE2T International, Ltd., Scarsdale, 
NY (United States)). National Renewable Energy Lab., Golden, CO 
(United States). [1993]. (CONF-9308106—Vol.3: 1. biomass confer- 
ence of the Americas: energy, environment, agriculture, and 
industry, Burlington, VT (United States), 30 Aug - 2 sep 1993). In 
First biomass conference of the Americas: Energy, environment, 
agriculture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

The largest alternative transportation fuels program in the world 
today is Brazil's Proalcool Program. About 6.0 million metric tons 
of oil equivalent (MTOE) of ethanol, derived mainly from sugar 
cane, were consumed as transportation fuels in 1991 (equivalent to 
127,000 barrels of crude oil per day). Total primary energy con- 
sumed by the Brazilian economy in 1991 was 184.1 million MTOE, 
and approximately 4.3 million vehicles — about one third of the total 
vehicle fleet or about 40 percent of the total car population — run 
on hydrous or “neat” ethanol at the azeotropic composition (96 per- 
cent ethanol, 4 percent water, by volume). Additional transportation 
fuels available in the country are diesel and gasoline, the latter of 
which is defined by three grades. Gasoline A (regular, leaded 
gas)d has virtually been replaced by gasoline C, a blend of gaso- 
line and up to 22 percent anhydrous ethanol by volume, and 
gasoline B (premium gasoline) has been discontinued as a result 
of neat ethanol market penetration. 


3420 (NREL/CP-200-5768-Vol.3, pp. 1906-1942) Biomass 
as feedstock for chemicals and energy on the threshold of the 
2ist. century. Cunningham, R.E. (Argentine Petroleum Institute, 
Buenos Aires (Argentina)). National Renewable Energy Lab., 
Golden, CO (United States). [1993]. (CONF-9308106—Vol.3: 1. 
biomass conference of the Americas: energy, environment, agricul- 
ture, and industry, Burlington, VT (United States), 30 Aug - 2 sep 
1993). In First biomass conference of the Americas: Energy, envi- 
ronment, agriculture, and industry: Proceedings, Volume 3. 463p. 
Order Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 
A historical background is first given in which the role of biomass 
is described in relation to its competition with fossil biomass for the 
production of chemicals and energy. Occurrences of reserves from 
both sources are then compared. Petrochemical and biomass 
routes are then analyzed in terms of their relative competitive ad- 
vantages. The oleochemical and biotechnology cases are analyzed 
in more detail as examples of biomass utilization. Latin American 
examples of industrial manufacturing of biomass derived chemicals 
are then provided. Alcochemicals are analyzed in detail as well as 
essential oils and other chemicals. Finally, references are made to 
regional Latin American initiatives regarding biomass and the ob- 
jectives, organization and nature of the initiative are presented. 
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3421 (NEI-DK-1329, pp. 57-61) The dry pile project. 
Schneider, M.H. (Wood Science and Technology, Faculty of 
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Forestry, University of New Brunswick, Fredericton, N.B. 
(Canada)). Forskningscentret for Skov og Landskab, Lyngby (Den- 
mark). 1991. (CONF-9106448-: Joint-meeting of IEA/BEA activity 
4 and 5, Silsoe (United Kingdom), 12-14 Jun 1991). In Proceed- 
ings from joint-meeting IEA/BEA activity 4 and 5: Activity 4: Wood 
preparation, storage and drying. Activity 5: Measurement and eval- 
uation of wood fuel. 179p. Order Number DE94721973. Source: 
OSTI; NTIS. 

Comminuted wood fuel that was dried and stored outside 
increased in moisture content and deteriorated biologically as a re- 
sult of a leaking cover. Obviously, it is wasteful to dry fuel and then 
allow it to rewet in storage. The situation described in this paper, 
however, allowed experimental confirmation of the expectation that 
fuel stored under poor cover would wet to high moisture content 
and the rewetted fuel would biodeteriorate noticeably in a few 
months. (au) 
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Refer also to citation(s) 3386, 3406, 3429, 3872, 3874, 3996, 
4323, 4334, 5173, 5449 


3422 (NREL/CP-—200-5768-Vol.3, pp. 1518-1532) Bottom-up 
comparisons of CO. storage and costs in forestry and bio- 
mass energy projects. Swisher, J.N. (Risoe National Lab., 
Roskilde (Denmark)). National Renewable Energy Lab., Golden, 
CO (United States). [1993]. (CONF-9308106—Vol.3: 1. biomass 
conference of the Americas: energy, environment, agriculture, and 
industry, Burlington, VT (United States), 30 Aug - 2 sep 1993). In 
First biomass conference of the Americas: Energy, environment, 
agriculture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to include forestry and biomass energy projects in a 
possible CO, emission reduction regime, and to compare the costs 
of individual projects or national programs, it is necessary to deter- 
mine the rate of equivalency between carbon in fossil fuel 
emissions and carbon stored in different types of forestry, biomass 
and renewable energy projects. This paper presents a comprehen- 
sive and consistent methodology to account for the costs and 
carbon flows of different categories of forestry and biomass energy 
projects and describes the application of the methodology to sev- 
eral sets of projects in Latin America. The results suggest that both 
biomass energy development and forestry measures including re- 
forestation and forest protection can contribute significantly to the 
reduction of global CO2 emissions, and that local land-use capacity 
must determine the type of project that is appropriate in specific 
cases. No single approach alone is sufficient as either a national or 


global strategy for sustainable land use or carbon emission reduc- 
tion. 


3423 (NREL/CP-200-5768-Vol.3, pp. 1533-1546) Envi- 
ronemtnal benefits of the Brazilian Ethanol Programme. La 
Rovere, E.L. (Federal University of Rio de Janeiro (Brazil)); Au- 
dinet, P. National Renewable Energy Lab., Golden, CO (United 
States). [1993]. (CONF-9308106—Vol.3: 1. biomass conference of 
the Americas: energy, environment, agriculture, and industry, 
Burlington, VT (United States), 30 Aug - 2 sep 1993). In First 
biomass conference of the Americas: Energy, environment, agri- 
culture, and industry: Proceedings, Volume 3. 4638p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

After nearly twenty years since it was first launched, the Brazil- 
ian Ethanol Programme to data remains the largest commercial 
application of biomass for energy production and use in the world. 
It succeeded in demonstrating the technical feasibility of large 
scale ethanol production from sugar cane and its use to fuel car 
engines. On social and economic grounds, however, its evaluation 
is less positive. The purpose of this study is to provide an updated 
overview of the perspectives for the Ethanol Programme under the 
light of increasingly important local and global environmental con- 
cerns. Major results show that after oil prices supported upon the 
basis of its contribution to curb the increase of air pollution in 
Brazilian cities and of the greenhouse effect. It is concluded that 
the very survival of the Ethanol Programme, depends upon ade- 
quate economic compensation considering its global environmental 
benefits. These are appraised with two scenarios based on the use 
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of a Markal-like model to define the range and costs of curbing 


greenhouse gases with a policy aiming at extending the Ethanol 
Programme. 


3424 (NREL/CP-200-5768-Vol.3, pp. 1553-1565) Environ- 
mental issues related to biomass: An overview. Hughes, M. 
(Department of Agriculture, Washington, DC (United States)); Ran- 
ney, J.W. National Renewable Energy Lab., Golden, CO (United 
States). [1993]. (CONF-9308106—Vol.3: 1. biomass conference of 
the Americas: energy, environment, agriculture, and industry, 
Burlington, VT (United States), 30 Aug - 2 sep 1993). In First 
biomass conference of the Americas: Energy, environment, agri- 
culture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

With public attention increasingly focused on environmentalism 
and climate change, there is enormous potential for the commer- 
cial use of biomass to accelerate. Renewable feedstocks such as 
biomass can provide more environmentally balanced sources of 
energy and other non-food products than fossil fuels. Biomass uti- 
lization is in a precarious position, however, with public attention 
increasingly focused on both its potential and the strength of the 
challenges it faces. The paper is divided into five sections. Section 
2 briefly addresses economic environmental issues. The extent to 
which externalities are accounted for in the market price of fuels 
plays a significant role in determining both the ultimate size of bio- 
fuel markets and the extent of the environmental benefits of 
feedstock cultivation and conversion processes. Sections 3 through 
4 catalogue the main hazards and benefits that are likely to arise 
in the large scale commercialization of biomass fuel and note 
where the major uncertainties lay. Environmental issues arise with 
the cultivation of each feedstock and with each step in the process 
of its conversion to fuel. Feedstocks are discussed in Section 3 in 
terms of three main groups; wastes, energy crops, and traditional 
agricultural crops. In Section 4, conversion processes are also di- 
vided into three groups, on the basis of the end energy carrier; 
gas, liquid, and solid and electricity. Section 5 is devoted to a con- 
clusion and summary. 


3425 (NREL/CP-200-5768-Vol.3, pp. 1566-1581) Renewable 
biomass energy: Understanding regional scale environmental 
impacts. Graham, R.L. (Oak Ridge National Lab., TN (United 
States)); Downing, M. National Renewable Energy Lab., Golden, 
CO (United States). [1993]. DOE Contract AC05-840R21400. Con- 
tract TV-87041V. (CONF-9308106-Vol.3: 1. biomass conference of 
the Americas: energy, environment, agriculture, and industry, 
Burlington, VT (United States), 30 Aug - 2 sep 1993). In First 
biomass conference of the Americas: Energy, environment, agri- 
culture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

If biomass energy is to become a significant component of the 
US energy sector, millions of acres of farmland must be converted 
to energy crops. The environmental implications of this change in 
land use must be quantitatively evaluated. The land use changes 
will be largely driven by economic considerations. Farmers will 
grow energy crops when it is profitable to do so. Thus, models 
which purport to predict environmental changes induced by energy 
crop production must take into account those economic features 
which will influence land use change. In this paper, we present an 
approach for projecting the probable environmental impacts of 
growing energy crops at the regional scale. The approach takes 
into account both economic and environmental factors. We demon- 
strate the approach by analyzing, at a county-level, the probable 
impact of switchgrass production on erosion, evapotranspiration, ni- 
trate in runoff, and phosphorous fertilizer use in two multi-county 
subregions within the Tennessee Valley Authority (TVA) region. Our 
results show that the adoption of switchgrass production will have 
different impacts in each subregion as a result of differences in the 
initial land use and soil conditions in the subregions. Erosion, 
evapotranspiration, and nitrate in runoff are projected to decrease 
in both subregions as switchgrass displaces the current crops. 
Phosphorous fertilizer applications are likely to increase in one 
subregion and decrease in the other due to initial differences in the 
types of conventional crops grown in each subregion. Overall these 
changes portend an improvement in water quality in the subregions 
with the increasing adoption of switchgrass. 





3426 (NREL/CP-200-5768-Vol.3, pp. 1582-1597) Prelimi- 
nary results of the impacts of intensive harvesting on soll 
chemistry and temperature. Mahendrappa, M.K. (Forestry 
Canada, Fredericton, New Brunswick (Canada)); Kingston, D.G.O. 
National Renewable Energy Lab., Golden, CO (United States). 
[1993]. (CONF-9308106—Vol.3: 1. biomass conference of the 
Americas: energy, environment, agriculture, and industry, Burling- 
ton, VT (United States), 30 Aug - 2 sep 1993). In First biomass 
conference of the Americas: Energy, environment, agriculture, and 
industry: Proceedings, Volume 3. 463p. Order Number 
DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

Over 80% of clearcutting operations in Canada involve whole- 
tree harvesting, in which non-merchantable components of tree 
biomass (slash) are removed from the forest. The removal of slash 
from the sites leads to a loss of nutrients and faster decomposition 
of soil organic matter. It sets up a chain reaction leading to in- 
creased nitrification due to warmer soil temperature, increased 
acidity build-up, and subsequent loss of base cations from the 
solum. The ultimate result is site deterioration and reduced timber 
yield. In 1989, a series of lysimeter studies was started on sites 
representing the major soil types in all three Maritime provinces 
and to including all the commercially important tree species. 
Whole- tree harvesting, conventional harvesting, and control consti- 
tuted the three main treatments in each of the studies. Treatment 
responses in terms of soil temperature at three depths and the 
chemical composition of soil leachates were characterized. The di- 
urnal fluctuations in the soil temperatures were most pronounced in 
the whole-tree harvested plots, followed by the conventional har- 
vest plots. The largest difference in the temperature between the 
treatments consistently occurred immediately below the organic 
horizon in the mid-afternoon hours. At lower depths, the patterns 
were similar but the differential magnitudes were smaller. The tem- 
peratures in the whole-tree harvested plots were between 5-6°C 
higher than those in the control and conventionally harvested plots 
during the first growing season after the treatments were imple- 
mented. During the spring and summer months, soil temperatures 
were warmer in the whole-tree harvested plots, but after Septem- 
ber the trends reversed. The slash in the conventionally harvested 
plots acted as insulation to conserve heat. The calculated heat 
units accumulated were significantly higher in the whole-tree har- 
vested plots over the growing season than in the other plots. 


3427 (NREL/CP-200-5768-Vol.3, pp. 1607-1617) Hazardous 
emissions, operating practices, and air regulations at indus- 
trial wood-fired facilities in Wisconsin. Hubbard, A.J. (Wisconsin 
Department of Natural Resources, Madison, WI (United States)). 
National Renewable Energy Lab., Golden, CO (United States). 
[1993]. (CONF-9308106-Vol.3: 1. biomass conference of the 
Americas: energy, environment, agriculture, and industry, Burling- 
ton, VT (United States), 30 Aug - 2 sep 1993). In First biomass 
conference of the Americas: Energy, environment, agriculture, and 
industry: Proceedings, Volume 3. 463p. Order Number 
DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

Since October of 1988 the State of Wisconsin Department of 
Natural Resources has regulated over four hundred substances as 
hazardous air pollutants. The rule regulates new as well as existing 
sources of air pollution in Wisconsin. Consequently, all permits to 
operate an air pollution source in Wisconsin must address the 
hazardous air emissions potential of the source. While widely per- 
ceived as a clean-burning fuel, wood is often burned in a manner 
which clearly results in significant emissions of very hazardous air 
pollutants. Research conducted on a 20 million BTU per hour 
wood-fired spreader stoker boiler in northern Wisconsin showed 
that this boiler has the potential to emit 0.022 pound of benzene 
and 0.012 pound of formaldehyde per ton (ib/ton) of wood fired. 
Recent stack tests at more than a dozen other small industrial 
wood-fired facilities in Wisconsin show a range of formaldehyde 
emissions of 0.0007—-0.1950 Ib/ton. Work at Birchwood Lumber & 
Veneer showed that the benzene and formaldehyde emission rates 
under good firing conditions are an order of magnitude lower than 
the benzene and formaldehyde emission rates under poor firing 
conditions. This finding has supported Wisconsin's regulatory ap- 
proach of encouraging wood-fired facilities to enhance the quality 
of the combustion process as a technique to minimize the haz- 
ardous air pollution potential of industrial wood combustion. The 
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Wisconsin strategy is to define “good combustion technology” 
through easily measurable combustion parameters rather than 
emission standards. This paper presents several techniques in use 
in Wisconsin to comply with “good combustion technology” for 
industrial wood-fired furnaces. These techniques include fuel blend- 
ing overfire air, furnace insulation, and proper grate design. 


3428 (NREL/CP-200-5768-Vol.3, pp. 1651-1662) An 
overview of the effect of fuel properties on emissions from 
biomass fuels. Graboski, M.S. (Colorado School of Mines, 
Golden, CO (United States)). National Renewable Energy Lab., 
Golden, CO (United States). [1993]. (CONF-9308106-Vol.3: 1. 
biomass conference of the Americas: energy, environment, agricul- 
ture, and industry, Burlington, VT (United States), 30 Aug - 2 sep 
1993). In First biomass conference of the Americas: Energy, envi- 
ronment, agriculture, and industry: Proceedings, Volume 3. 463p. 
Order Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

Biofuels are considered to be environmentally benign since they 
are composed primarily of carbon, hydrogen and oxygen. The 
emissions resulting from biofuel use are dependent, however, on 
the system employed and how key fuel properties interact with the 
system. Two case studies are presented to demonstrate this fact. 
First, gasification and combustion of urban waste wood to produce 
electric power is investigated. Second, ethanol and ethanol deriva- 
tives are examined as reformulated gasoline additives. 


0970 Legislation and Regulations 
Refer also to citation(s) 3418 


3429 (NREL/CP-200-5768-Vol.3, pp. 1744-1749) Legislative 
factors influencing the use of ethanol in the United States. 
Putsche, V.L. (National Renewable Energy Lab., Golden, CO 
(United States)); Goodman, B.J.; Wyman, C.E. National Renew- 
able Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106—Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 463p. Order Number DE94000436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

As a transportation fuel, ethanol can be blended with gasoline as 
a fuel extender, an octane enhancer, and an oxygenate, or it can 
be used directly as a neat fuel. In the United State, the demand for 
ethanol as a direct blending component has grown considerably in 
recent years. In 1981, ethanol represented about 0.1% or approxi- 
mately 3.8 billion liters (1 billion gallons). Much of the increased 
interest and growth in ethanol usage can be attributed to its do- 
mestic production and favorable environmental properties. 
Recently, however, some controversy has arisen about the envi- 
ronmental impacts of ethanol usage. Several legislative actions 
including federal tax incentives, the Clean Air Act Amendments of 
1990, the Environmental Protection Agency’s regulatory negotia- 
tions for reformulated gasoline, and the Bush Administration 
Initiative have influenced the use and acceptance of ethanol as a 
transportation fuel. These actions will be outline and their impact 
on the current controversy will be summarized. 


0980 Waste Management 
Refer also to citation(s) 3398 


3430 (NEI-DK-1329, pp. 114-122) Research on combus- 
tion of wood containing nonwood materials. Baker, AJ. (USDA 
Forest Service, Forest Products Laboratory, Madison (United 
States)). Forskningscentret for Skov og Landskab, Lyngby (Den- 
mark). 1991. (CONF-9106448—: Joint-meeting of IEA/BEA activity 
4 and 5, Silsoe (United Kingdom), 12-14 Jun 1991). In Proceed- 
ings from joint-meeting IEA/BEA activity 4 and 5: Activity 4: Wood 
preparation, storage and drying. Activity 5: Measurement and eval- 
uation of wood fuel. 179p. Order Number DE94721973. Source: 
OSTI; NTIS. 

Residue wood and sludge from the primary and secondary man- 
ufacture and disposal of wood products, such as wood pallets, 
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wood rail ties, and demolition wood, represent a tremendous alter- 
native energy source. However, environmental regulators are 
concerned about the environmental impact of combustion of such 
residue because the residue may contain adhesives, resins, plas- 
tics, preservatives, and paints. This report first describes nonwood 
components in wood residue and sludge and then describes re- 
search in the United States related to the combustion of wood 
residue. The research studies are aimed at providing environmen- 
tal regulators and project developers with the information 
necessary for informed decisions on the use of wood residue for 
fuel. The use of residue for fuel represents a potential solution to 
two major problems: The need for alternative energy production 
and the need for alternative waste disposal. (au) 


10 SYNTHETIC FUELS 


1002 Production 
Refer also to citation(s) 2931, 3036, 3038 


3431 (DOE/PC/90018-T7) Development of alternative fu- 
els from coal derived syngas: Topical report: Task 2.2, 
Demonstration of a one-step slurry-phase process for the pro- 
duction of dimethyl ether/methanol mixtures at the LaPorte 
Alternative Fuels Development Unit. Air Products and Chemi- 
cals, Inc., Allentown, PA (United States). 1 Jun 1993. 103p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90018. Order Number DE94002340. Source: 
OSTI; NTIS; GPO Dep. 

This report documents engineering, modification, and operations 
efforts of demonstration of dimethyl-ether/methanol coproduction in 
a slurry-phase reactor, carried out in a 2-ft diameter bubble column 
reactor. Equipment modifications made it possible to remove the 
product DME and by-product COz from the reactor effluent. Copro- 
duction of dimethyl-ether (DME) and methanol (MeOH) was 
accomplished in the slurry reactor by physically mixing two different 
catalysts. The catalyst used to produce MeOH from syngas was 
manufactured by BASF (type S3-86); the catalyst used to convert 
MeOH to DME was Catapal +-alumina. Ratio of MeOH to DME 
catalysts determined the selectivity towards DME. The demonstra- 
tion sought to study effect of cocatalyst ratio on product selectivity. 
Three different proportions of DME catalyst were examined: 0, 6.6, 
and 19.3 wt % alumina. At each catalyst proportion, the plant was 
operated at two different gas space velocities. Some process vari- 
ables were maintained at fixed conditions; most important variables 
included: reactor temperature (482F), reactor pressure (750 psig), 
and reactor feed gas composition (35% He, 51% CO,138% CO2 1% 
other, nominal-molar basis). 
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3432 (KTM/E-B—132) NEMO 2 - New energy systems and 
technologies: Master plan for an energy technology research 
programme 1993-1998. Lund, P. (Helsinki Univ. of Technology, 
Otaniemi (Finland). Dept. of Technical Physics). Ministry of Trade 
and Industry, Helsinki (Finland). Energy Dept. 1993. 29p. Project 
KTM-143/881/92. Order Number DE94702060. Source: OSTI; 
NTIS. 

NEMO 2 Research Programme. The master plan is also pub- 
lished in Finnish as a report no B:131. 

The Advanced Energy Systems and Technologies research 
programme (NEMO 2) is one of the main energy research pro- 
grammes of the Ministry of Trade and Industry of Finland for the 
period of 1993- 1998. The main emphasis in Nemo 2 is on solar 
energy and wind power. These are followed by other small power 
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production, energy storage and hydrogen technologies. The total 
budget is about 120 million FIM. The main objective in Nemo 2 is 
to increase the use of solar and wind energy in Finland and to pro- 
mote industrial export in this field. Technology R and D is strongly 
supported and an international leadership role is envisioned for 
some niche areas. New energy technology is developed as a whole 
in close cooperation with industry and universities. To enhance the 
commercialization of these technologies, a small demonstration 
programme is suggested to be realized in connection with the re- 
search programme. Furthermore, international cooperation is 
considered important in reaching the programme goals. As to wind 
energy research, basic research on wind meteorology and arctic 
wind technology will be continued. A series of pilot-plants to 
demonstrate the achievements from wind technology developments 
is promoted. In solar energy, the Nemo 2 programme looks for 
more efficient and cheaper photovoltaic systems and applications. 
Manufacturing of new photovoltaic cells is under consideration. So- 
lar heating technologies are also supported with emphasis on 
improved system demonstrations. Energy storage questions are in- 
directly also deal with in connection with solar R and D. 


1403 Economic, industrial, and Business Aspects 
Refer also to citation(s) 3384, 3434, 3437, 3438, 3445 


3433 (NREL/CP-470-5777, pp. 151-161) Modeling of the 
solar hydrogen energy system. Barbir, F. (Univ. of Miami, Coral 
Gables, FL (United States)); Plass, HJ. Jr.; Veziroglu, T.N. Na- 
tional Renewabie Energy Lab., Golden, CO (United States). Aug 
1993. (CONF-9305266-: 1993 Department of Energy/National Re- 
newable Energy Laboratory (DOE/NREL) hydrogen program 
review, Cocoa Beach, FL (United States), 4-6 May 1993). In Pro- 
ceedings of the 1993 DOE/NREL Hydrogen Program Review. 
207p. Order Number DE93018207. Source: OSTI; NTIS. 

The energy language method has been to develop a dynamic 
model which generated intersubstitution of energy sources and en- 
ergy currencies in the energy market, and provided information on 
complex interactions between energy, environment and economics. 
Substitution of the fossil fuel system by the solar hydrogen energy 
system has been analyzed, with particular attention given to effects 
on economic growth and on the environment. The results have 
shown that an early transition to the solar hydrogen energy system 


would provide long term benefits to economy and to the environ- 
ment. 
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Refer also to citation(s) 3376, 3377, 3378, 3379, 4291, 4349, 
4563, 5260, 5446 


3434 (CONF-930838-2) Overview of the status and 
progress in photovoltaics research in the United States. Surek, 
T. National Renewable Energy Lab., Golden, CO (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-83CH10093. From International Solar Energy 
Society world congress; Budapest (Hungary); 23-27 Aug 1993. Or- 
der Number DE94000981. Source: OSTI; NTIS; GPO Dep. 
Photovoltaics (PV) is a semiconductor technology that directly 
converts sunlight to electricity. Research over the past 20 years 
has resulted in the discovery of new PV materials, devices, and 
fabrication approaches: continuing improvements in the efficiency 
and reliability of solar cells and modules: and lower PV module and 
system costs. Along with improvements in the technology and man- 
ufacturing have come a large number of new, cost-effective uses, 
including international applications in mostly off-grid, remote loca- 
tions, and various grid-connected and off-grid applications in the 
United States. This paper reviews the rapid progress from the lab- 
oratory to the marketplace in PV technology in the United States. 


3435 (NEI-NO-373) Electrochemical solar cells. Hagen, G. 
Trondheim Univ. (Norway). Norges Tekniske Hoegskole. Apr 1993. 
53p. (In Norwegian). Order Number DE94722097. Source: OSTI; 
NTIS. 

Solar cells based on solid state semiconductor materials, for ex- 
ample np silicon, are still relatively expensive for use in general 





electric power production from solar energy. An alternative to this 
type of solar cells are the so-called photoelectrochemical (PEC) 
cells, where the photoactive material is a thin film semiconductor 
electrode submerged in an electrolyte. This type of solar cells is 
simpler and cheaper to manufacture than solid state solar cells. 
Theoretically, the PEC cells may obtain an efficiency as high as 
the solid state solar cells with respect to the yield of electric energy 
from the sunlight. In practice, efficiencies of ca 12% have been ob- 
tained with a PEC-cell. A PEC cell can convert the solar energy to 
electric energy, but it is also possible to imitate the photosynthesis 
of the nature, where light energy is converted to chemical energy 
that may be stored in the cell. The PEC cell by so doing operates 
as a "solar accumulator”. The major problem with the PEC cells is 
the long-term stability. Because of the lower manufacturing costs for 
the PEC cells, a somewhat shorter lifetime than for e.g. the silicon 
solar cells, may however, be accepted. 99 refs., 27 figs., 4 tabs. 


3436 (NREL/CP-470-5777, pp. 13-34) Biological hydrogen 
photoproduction (Task B). Mitsui, A. (Univ. of Miami, FL (United 
States)). National Renewable Energy Lab., Golden, CO (United 
States). Aug 1993. (CONF-9305266-: 1993 Department of 
Energy/National Renewable Energy Laboratory (DOE/NREL) hy- 
drogen program review, Cocoa Beach, FL (United States), 4-6 May 
1993). In Proceedings of the 1993 DOE/NREL Hydrogen Program 
Review. 207p. Order Number DE93018207. Source: OSTI; NTIS. 

In order to achieve long-term and high rates of hydrogen photo- 
production in the unicellular, aerobic, nitrogen-fixing cyanobacteria, 
Synechococcus sp. strain Miami BG043511, cyanobacterial cells 
were immobilized in agar. Synchronously grown high density cells 
were obtained by immobilizing the cells in an agar matrix, by ex- 
amining various culture conditions, and by changing dark and light 
periods. Continuously high rates of hydrogen photoproduction were 
obtained for three weeks by inserting photosynthetic periods during 
incubation. The data indicates that biological hydrogen photopro- 
duction research has progressed one step further toward practical 
applications. 


3437 (NREL/TP—410-6049) The state of the art of thin-film 
photovoltaics. Surek, T. National Renewable Energy Lab., 
Golden, CO (United States). Oct 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. (CONF-9302150—-1: Symposium on balancing energy, 
the economy, and ecology: the solar energy contribution, Newark, 
DE (United States), 16 Feb 1993). Order Number DE94000224. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Thin-film photovoltaic technologies, based on materials such as 
amorphous or polycrystalline silicon, copper indium diselenide, 
cadmium telluride, and gallium arsenide, offer the potential for sig- 
nificantly reducing the cost of electricity generated by photovoltaics. 
The significant progress in the technologies, from the laboratory to 
the marketplace, is reviewed. The common concerns and questions 
raised about thin films are addressed. Based on the progress to 
date and the potential of these technologies, along with continuing 
investments by the private sector to commercialize the technolo- 
gies, one can conclude that thin-film PV will provide a competitive 
alternative for large-scale power generation in the future. 


3438 (NREL/TP-411-5361) Overview of the Photovoltaic 
Manufacturing Technology (PVMaT) project. Witt, C.E.; Mitchell, 
R.L.; Mooney, G.D. National Renewable Energy Lab., Golden, CO 
(United States). Aug 1993. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-83CH10093. (CONF- 
930830-31: National conference and exposition on heat transfer, 
Atlanta, GA (United States), 8-11 Aug 1993). Order Number 
DE93018234. Source: OSTI; NTIS; INIS; GPO Dep. 

The Photovoltaic Manufacturing Technology (PVMaT) project is a 
historic government/industry photovoltaic (PV) manufacturing R&D 
partnership composed of joint efforts between the federal govern- 
ment (through the US Department of Energy) and members of the 
US PV industry. The project’s ultimate goal is to ensure that the 
US industry retains and extends its world leadership role in the 
manufacture and commercial development of PV components and 
systems. PVMaT is designed to do this by helping the US PV in- 
dustry improve manufacturing processes, accelerate manufacturing 
cost reductions for PV modules, improve commercial product per- 
formance, and lay the groundwork for a substantial scale-up of 
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US-based PV manufacturing capacities. Phase 1 of the project, the 
problem identification phase, was completed in early 1991. Phase 
2, the problem solution phase, which addresses process-specific 
problems of specific manufacturers, is now underway with an ex- 
pected duration of 5 years. Phase 3 addresses R&D problems that 
are relatively common to a number of PV companies or the PV 
industry as a whole. These “generic” problem areas are being ad- 
dressed through a teamed research approach. 


3439 (NREL/TP-—451-5813) Thin film cadmium telluride 
photovoltaic cells: Annual subcontract report, 1 November 
1991-31 October 1992. Compaan, C.D. (Toledo Univ., OH (United 
States)); Bohn, R.G. National Renewable Energy Lab., Golden, CO 
(United States); Toledo Univ., OH (United States). Oct 1993. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE94000201. Source: 
OSTI; NTIS; GPO Dep. 

This report describes work to develop and optimize 
radio-frequency (RF) sputtering and laser-driven physical vapor de- 
position (LDPVD) for CdTe-based thin-film solar cells. Both of these 
techniques are vacuum-based and share several other common 
physical principles. However, they differ somewhat in the typical ki- 
netic energies of Cd, Te, and S that impact on the growth surface. 
The values of several processing parameters-optimized with the 
LDPVD technique-were taken as starting values for the RF sputter- 
ing method. We completed an initial optimization of the sputtering 
parameters for the CdTe growth and also successfully sputtered 
CdS for the first time. In addition, we successfully fabricated what 
we believe are the first CdS/CdTe cells in which RF sputtering was 
used for both CdS and CdTe layers. We achieved an all-LDPVD ell 
with an air mass (AM) 1.5 efficiency of 10.5% and an all-RF- 
sputtered cell with AM 1.5 efficiency of 10.4%, as tested by NREL. 


3440 (NREL/TP—451-5834) Recombination and metastabil- 


ity in amorphous silicon and silicon germanium alloys: 
Annual subcontract report, 1 February 1992-31 January 1993. 


Silver, M. (North Carolina Univ., Chapel Hill, NC (United States)). 
National Renewable Energy Lab., Golden, CO (United States); 
North Carolina Univ., Chapel Hill, NC (United States). Nov 1993. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE94000237. Source: 
OSTI; NTIS; GPO Dep. 

This report describes work during the second year of a continu- 
ing research study. The work is designed to help us understand 
how recombination, trapping, and band-mobility modification affect- 
ing the electronic properties of amorphous semiconductors can be 
measured, characterized, and described by an appropriate 
spectrum of defect states. We also worked to determine how light- 
induced defects in a Si:H and native defects in a-Si:H and native 
defects in a-Si:H and native defects in a SiGe:H affect transport 
properties in these materials. During this second year, we contin- 
ued our experiments on electroluminescence (EL) and transient 
forward bias current, as well as photocurrent before and after light 
soaking. We started a program to study thin (0.4m) p-i-n solar 
cells, and we studied the effect of optical bias on charge transport 
in a Si:H films. We performed analytical calculations on a model 
that predicts an exponential energy region for band tails from dilute 
random charges. We developed a model for the carrier- 
recombination-lifetime distribution. We solved the equations for 
H-diffusion including deep trap levels. Lastly, we analyzed simula- 
tion data under forward bias in p-i-n devices. The most interesting 
and important results were obtained on the EL spectra in thin solar 
cell devices. We found that, at elevated temperatures, thin p-i-n 
devices displayed primarily defect luminescence (0.8-0.9 eV), while 
in thick (> 2 ym) devices the luminescence observed was the 
main band (I.l-1.2 eV). We also found that, in thin cells with 
buffered layers, p-b-i-n’s the main band luminescence was more 
pronounced than that in simple p-i-n’s. For the first time we have 
distinguished between bulk and junction- controlled recombination. 


3441 (SAND—93-1435C) Simplified high-efficiency silicon 
cell processing. Basore, P.A.; Gee, J.M.; Buck, M.E.; Schubert, 
W.K.; Ruby, D.S. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000 ; AC04-76DP00789. 
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(CONF-$31120—1: 7. international photovoltaic science and engi- 
neering conference, Nagoya (Japan), 22-26 Nov 1993). Order 
Number DE94002683. Source: OSTI; NTIS; GPO Dep. 

We developed an emitter diffusion process that yields a near- 
yield doping profile with a passivating oxide in a single furnace 
step. Because this process subjects the material to only one high- 
temperature thermal excursion, bulk lifetime is better preserved. 
This is especially true for lower-cost silicon materials containing a 
high concentration of oxygen or carbon. Using this process, we 
routinely obtain one-sun cell efficiencies over 19% on float-zone 
material and over 18% on Czochralski material. Using solar-grade 
Czochralski material, we have demonstrated record efficiencies of 
17.6% at one sun and 20.0% under concentration. Simple pro- 
cesses that yield high-performance diffusion profiles are expected 
to become increasingly important as manufacturers adopt improved 
techniques for ohmic contacts. 


1406 Photovoltaic Power Systems 


Refer also to citation(s) 3995 


3442 (ETDE/JP-mf—94725199) Handbook of photovoltaic 
power generating design for introduction. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Mar 
1993. 49p. (In Japanese). Order Number DE94725199. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

The purpose of this handbook is to survey the ways to introduce 
photovoltaic power generation with specifying a certain region of in- 
troduction by international cooperations. Various cases of load 
requirements and load patterns are taken up for more efficient de- 
signing of equipment. When actually introducing photovoltaic power 
generating facilities, more detailed analyses of the situation would 
be necessary, but this handbook is effective in investigating and 
comparing basic designs and possible regions of introduction. Are 
illustrated overall designing procedures of photovoltaic power gen- 
erating facilities and examples in cases of DC load and AC load. 
This handbook includes assumed load formats, calculation of 
storage battery capacity, required capacity of photovoltaic cell, se- 
lection of photovoltaic cell module, selection of storage battery, 
selection of inverter, selection of charge controller, list of possible 
regions, and amounts and durations of insolation in the selected 
regions, as data for designing photovoltaic power generation for in- 
troduction. 1 fig., 11 tabs. 


3443 (ETSU-S—1294-P1) Grid connection of photovoltaic 
systems. Halcrow (William) and Partners, Swindon (United King- 
dom). 1993. 134p. Sponsored by AEA Environment and Energy, 
Harwell (United Kingdom). Order Number DE94725263. Source: 
OSTI; NTIS (US Sales Only). 

In many western European countries and in the USA there are 
examples of photovoltaic (PV) systems, often constructed as part 
of demonstration projects with support from government or electric- 
ity utilities. These systems provide power for the building and 
export surplus power to the electricity grid. Since 1991 the Energy 
Technology Support Unit, acting on behalf of the Department of 
Trade and Industry (DTI), has developed a programme to review 
the prospects for this technology in the UK. This study is part of 
the DTI programme and is concerned with the technical, economic 
and institutional issues of grid connection. The study reviews the 
regulations, standards and codes, metering requirements, attitudes 
of the electrical supply industry and overseas experience. The 
report identifies the requirements for technical and institutional de- 
velopment necessary to open up the potential market. It is 
accompanied by draft technical guidelines for system designers, in- 
stallers and owners. (author) 


3444 (ETSU-S—1294-P2) Guidelines on the grid connec- 
tion of photovoltaic systems. Halcrow (William) and Partners, 
Swindon (United Kingdom). 1993. 34p. Sponsored by AEA Envi- 
ronment and Energy, Harwell (United Kingdom). Order Number 
DE94725264. Source: OSTI; NTIS (US Sales Only). 

Privately owned, solar photovoltaic (PV) electricity generators 
may be used to provide electricity at the same voltage as the local 
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electricity grid and to connect into it. In this mode the PV generator 
provides power for the owner when there is sufficient solar power 
available. The owner's electrical loads are also connected to the 
electricity grid so that the grid provides power when the PV output 
is inadequate for the load and surplus PV power may be output to 
the grid. These guidelines are intended for use by potential owners 
or promoters of solar photovoltaic systems, by component and sys- 
tem designers, by installers, and by planning engineers in the 
regional electricity companies. The main subject of the guidelines 
is the actual power conditioning and connection to the grid. Some 
advice is offered on related aspects of system design, installation 
and operation. (author) 


3445 (SAND-—93-2145C) Merging photovoltaic hardware 
development with hybrid applications in the USA. Bower, W. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-931236-1: Solar ‘93, Perth 
(Australia), 1-5 Dec 1993). Order Number DE94002682. Source: 
OSTI; NTIS; GPO Dep. 

The use of multi-source power systems, “hybrids,” is one of the 
fastest growing, potentially significant markets for photovoltaic (PV) 
system technology today. Cost-effective applications today include 
remote facility power, remote area power supplies, remote home 
and village power, and power for deaicated electrical loads such as 
communications systems. This market sector is anticipated to be 
one of the most important growth opportunities for PV over the 
next five years. The US Department of Energy (USDOE) and San- 
dia National Laboratories (SNL) are currently engaged in an effort 
to accelerate the adoption of market-driven PV hybrid power sys- 
tems and to effectively integrate PV with other energy sources. 
This paper provides details of this development and the ongoing 
hybrid activities in the United States. Hybrid systems are the pri- 
mary focus of this paper. 


3446 (SAND—93-7076) Low-cost photovoltaic inverters in- 
corporating application-specific integrated circuits. O’Sullivan, 
G.A. (Abacus Controls, Inc., Somerville, NJ (United States)); 
O'Sullivan, J.A. Sandia National Labs., Albuquerque, NM (United 
States). Oct 1993. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94003270. Source: OSTI; NTIS; GPO Dep. 

The positive impact of designing a power conditioner control sys- 
tem for photovoltaic applications with an application-specific 
integrated circuit (ASIC) as the main control element was demon- 
strated with detailed computer simulations in Phase | of a two 
phase Small Business Innovative Research Grant issued by the 
US Department of Energy. Completion of the design, building and 
testing of three prototypes using different power semiconductors 
was successfully accomplished in Phase Il. The power rating for 
the residential utility intertied Sunverters Model 753-4-200 is 5 kW. 
A stand-alone inverter suitable for operation from a photovoltaic 
array with or without a battery for energy storage was also devel- 
oped in this effort. A much needed intermediate power level 50-kW 
three-phase power conditioner, Sunverter Model 759-4-200, was 
the third product to evolve from the research and development. All 
designs take advantage of the ASIC and a complementary micro- 
processor sampled-data control system. The ASIC-controlled 
power conditioners provide the high reliability, high efficiency, and 
low cost needed for photovoltaic applications. They cover the 
power range from the residential level to utility-sized installations. 


1407 Solar Thermal Power Systems 
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3447 (SAND-92-7293) Wind effects on convective heat 
loss from a cavity receiver for a parabolic concentrating solar 
collector. Ma, R.Y. (California State Polytechnic Univ., Pomoma, 
CA (United States). Dept. of Mechanical Engineering). Sandia Na- 
tional Labs., Albuquerque, NM (United States); California State 
Polytechnic Univ., Pomona, CA (United States). Dept. of Mechani- 
cal Engineering. Sep 1993. 151p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000 ; 





AC04-76DP00789. Order Number DE94002279. Source: 
NTIS; GPO Dep. 

Tests were performed to determine the convective heat loss 
characteristics of a cavity receiver for a parabolid dish concentrat- 
ing solar collector for various tilt angles and wind speeds of 0-24 
mph. Natural (no wind) convective heat loss from the receiver is 
the highest for a horizontal receiver orientation and negligible with 
the reveler facing straight down. Convection from the receiver is 
substantially increased by the presence of side-on wind for all re- 
ceiver tilt angles. For head-on wind, convective heat loss with the 
receiver facing straight down is approximately the same as that for 
side-on wind. Overall it was found that for wind speeds of 20-24 
mph, convective heat loss from the receiver can be as much as 
three times that occurring without wind. 


OSTI; 


1408 Ocean Energy Systems 
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1409 Solar Thermal Utilization 


3448 (ETSU-S—1218-P5) Passive solar design studies. 
Midlands and Wales. Management report. Howrie, A.J.; Trollope, 
M. Daresbury Lab. (United Kingdom). 1993. 11p. Sponsored by 
AEA Environment and Energy, Harwell (United Kingdom). Contract 
E/5A/CON/1218/1898. Order Number DE94717923. Source: OSTI; 
NTIS (US Sales Only). 

Designs for passive solar heating of residential buildings in the 
Midlands and Wales are discussed in this report from the Energy 
Technology Support Unit of the Department of Trade and Industry. 
This is the second phase of a nationwide house design study. 
Each design was subject to performance and cost assessment. 
Following the appointment of contractors, design consultants and 
energy advisors, a scheme statement was drawn up at an initial 
group seminar. Scheme and detailed design stages followed and fi- 
nally reports were drawn up to review the overall success of the 
study. (UK) 


3449 (ETSU-S—1233-P1) Passive solar house design stud- 
les. Northern England and Scotland. Group 1: General studies. 
Newton, M.; Tillotson, R.B.; Warren, B.F.; Wilkinson, W.; Wiltshire, 
T.J. Newcastle upon Tyne Univ. (United Kingdom). Dept. of Archi- 
tecture. 1993. 418p. Sponsored by AEA Environment and Energy, 
Harwell (United Kingdom). Contract E/SA/CON/1233/1924. Order 
Number DE94717924. Source: OSTI; NTIS (US Sales Only). 

Large scale design studies have been carried out of passive so- 
lar heating systems for residential buildings in the United Kingdom 
under the aegis of the Energy Technology Support Unit (ETSU) of 
the Department of Trade and Industry. It has become clear from 
the performance assessments for design schemes for northern 
England and Scotland that a common methodology needed to be 
used. ETSU commissioned further assessments which have been 
incorporated into this report from one group of contractors on their 
designs for passive solar heating systems of various residential 
buildings. (UK) 


3450 (ETSU-S—1233-P2) Passive solar house design stud- 
ies. Northern England and Scotland. Group 2: Single site 
studies. Newton, M.; Tillotson, R.B.; Warren, B.F.; Wilkinson, W.; 
Wiltshire, T.J. Newcastle upon Tyne Univ. (United Kingdom). Dept. 
of Architecture. 1993. 446p. Sponsored by AEA Environment and 
Energy, Harwell (United Kingdom). Contract E/5A/CON/1233/1924. 
Order Number DE94717925. Source: OSTI; NTIS (US Sales Only). 

Large scale design studies have been carried out of passive so- 
lar heating systems for residential buildings in the United Kingdom 
under the aegis of the Energy Technology Support Unit (ETSU) of 
the Department of Trade and Industry. A common methodology 
has been adapted for all the house designs as a result of initial 
performance assessments of projects for Northern England and 
Scotland. Reports from several contractors on single site studies 
are included in this document. (UK) 


3451 (ETSU-S—1233-P3) Passive solar house design stud- 
ies. Northern England and Scotland. Group 3: Single developer 
studies. Newton, M.; Tillotson, R.B.; Warren, B.F.; Wilkinson, W.; 
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Wiltshire, T.J. Newcastle upon Tyne Univ. (United Kingdom). Dept. 
of Architecture. 1993. 334p. Sponsored by AEA Environment and 
Energy, Harwell (United Kingdom). Contract E/5A/CON/1233/1924. 
Order Number DE94725260. Source: OSTI; NTIS (US Sales Only). 

During the progress of the Design Studies the methodology, par- 
ticularly of the performance assessments had been evolving. It 
became apparent on completion of the reports on individual studies 
that meaningful comparisons across the studies needed a common 
methodology. As a result ETSU commissioned a number of further 
assessments, the results of which appear as an Addendum to this 
report. (author) 


3452 (ETSU-S—1233-P4) Passive solar house design stud- 
ies. Northern England and Scotland. Group 4: Special needs: 
sheltered housing and refurbishment studies. Newton, M.; 
Tillotson, R.B.; Warren, B.F.; Wilkinson, W.; Wiltshire, T.J. Newcas- 
tle upon Tyne Univ. (United Kingdom). Dept. of Architecture. 1993. 
273p. Sponsored by AEA Environment and Energy, Harwell 
(United Kingdom). Contract E/SA/CON/1233/1924. Order Number 
DE94717926. Source: OSTI; NTIS (US Sales Only). 

Large scale design studies have been carried out of passive so- 
lar heating systems for residential buildings in the United Kingdom 
under the aegis of the Energy Technology Support Unit (ETSU) of 
the Department of Trade and Industry. A common methodology by 
each contractor has been adopted for all the house designs as a 
result of initial performance assessments of projects for Northern 
England and Scotland. This document covers reports on the 
schemes for sheltered housing developments and refurbishment 
studies. (UK) 


3453 (ETSU-S—1233-P5) Passive solar house design stud- 
ies. Northern England and Scotland: Management studies. 
Newton, M.; Tillotson, R.B.; Warren, B.F.; Wilkinson, W.; Wiltshire, 
T.J. Newcastle upon Tyne Univ. (United Kingdom). Dept. of Archi- 
tecture. 1993. 58p. Sponsored by AEA Environment and Energy, 
Harwell (United Kingdom). Contract E/5A/CON/1233/1924. Order 
Number DE94717927. Source: OSTI; NTIS (US Sales Only). 

In this Department of Trade and Industry report, designs are dis- 
cussed for passive solar heating of residential housing in Northern 
England and Scotland. The scheme covered various three and four 
bed-roomed houses as well as some flats and sheltered housing 
schemes. The energy performance and cost of each proposal was 
monitored and assessed. This document covers scheme and de- 
tailed design of the buildings and suggests review procedures 
between contractors and the lead contractor. (UK) 


3454 (NEI-DK-1328) Solar heat storage systems with 
boiler backup: Dimensions and operation. Katic, |.; Paulsen, O. 
Dansk Teknologisk Inst., Taastrup (Denmark). Proevestationen for 
Solenergi. Aug 1993. 45p. (In Danish). Contract ENS-51181- 
92.0020. Order Number DE94721957. Source: OSTI; NTIS. 

A theoretical and experimental study of combined boiler-solar 
heat storage was carried out in order to analyze its operation 
parameters in small residential buildings and evaluate energy effi- 
ciency, hot water availability etc. In this type of buildings the effect 
of a typical boiler is 10-25 kW, so the heat exchanger of the solar 
heat reservoir should be adequately dimensioned. A typical boiler- 
reservoir combination has been tested, with various operation 
modes simulated. The actual boiler has been proved to be useful 
in connection with solar heating, as the boiler can be regulated to 
minimize its effect while heat exchanger in the solar-heat reservoir 
supplies heat. A suitably big hysteresis of the boiler thermostat has 
been proved to be important for achieving long uninterrupted 
operation periods. It can be achieved by means of an external tem- 
perature sensor as the poor thermal contact to water results in a 
time delay of the start/stop function. Simple design rules have 
been derived to provide a suitable combined boiler-solar heating 
system intended to work efficiently in a little residential house (typi- 
cal 8-30 kW boiler, 200-300 | reservoir). User heating expenses 
would decrease, if heat losses of the boiler are lower than 30-40 W 
for high summer effect (about 90%), and 200-300 W for low sum- 
mer effect (about 50%). (EG) 
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1410 Solar Collectors and Concentrators 


3455 (DOE/EIA-0174(92)) Solar collector manufacturing 
activity, 1992. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 9 Nov 1993. 70p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94003401. Source: 
OSTI; NTIS; GPO; GPO Dep. 

This report presents data provided by US-based manufacturers 
and importers of solar collectors. Summary data on solar thermal 
collector shipments are presented for the years 1974 through 1992. 
Summary data on photovoltaic cell and module shipments are pre- 
sented for the years 1982 through 1992. Detailed information for 
solar thermal collectors and photovoltaic cells and modules are 
presented for 1992. Appendix A describes the survey methodology. 
Appendix B contains the 1992 survey forms and instructions. Ap- 
pendices C and D list the companies that responded to the 1992 
surveys and granted permission for their names and addresses to 
appear in the report. Appendix E provides selected tables from this 
report with data shown in the International System of Units (SI) 
metric units. Appendix F provides an estimate of installed capacity 
and energy production from solar collectors for 1992. 


1420 Heat Storage 


3456 (PSI-93-07) Storage of solar high temperature heat. 
Meier, A. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); Winkler, 
C. Paul Scherrer Inst. (PSI), Villigen (Switzerland). Dec 1993. 62p. 
(In German). Order Number DE94726403. Source: OSTI; NTIS. 

Based on a mathematical-physical model for the description of 
sensible heat storage in packed beds, the simulation program 
PACKBED has been developed, which is intended to serve as a 
decision base for the assessment of packed bed storage systems 
used in solar high temperature applications. For the validation of 
the theoretical model, the thermodynamic behaviour of packed 
beds consisting of sensible heat storage material has been investi- 
gated in the experimental store ARIANE, using air as heat transfer 
medium. Different material tests in the temperature range up to 
800°C have been carried out. The short-time storage in large scale 
solar thermal power plants has been simulated under real operat- 
ing conditions, as they are expected for the planned 30 MW, 
PHOEBUS solar tower power pliant. For the same storage, it has 
been shown that the pressure drop, and therefore the required 
pumping power of the fan, can be reduced significantly by introduc- 
ing an air bypass system. For the characterization of the storage 
performance, a storage quality factor has been introduced, which 
allows to compare different sensible heat storage systems and to 
describe the degradation of such storage systems during consecu- 
tive charging/discharging cycles. In the field of latent heat storage, 
a thorough literature research has been performed. With a new 
simulation program for large scale latent heat storage systems, 
parameter studies have been performed in order to clarify the suit- 
ability of latent storage material for storing solar high temperature 
heat in packed beds. (author) 22 figs., 7 tabs., 88 refs. 
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1501 Resources and Availability 


3457 (LBL-34773) Gas geochemistry of the Geysers 
geothermal field. Truesdell, A.H. Lawrence Berkeley Lab., CA 
(United States). Apr 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
930484—7: 11. Geothermal program review: geothermal energy - 
the environmentally responsible energy technology for the nineties, 
Berkeley, CA (United States), 27-29 Apr 1993). Order Number 
DE94003416. Source: OSTI; NTIS; GPO Dep. 

Increases in gas concentrations in Central and Southeast Gey- 
sers steam are related to the decreases in pressure caused by 
heavy exploitation in the 1980s. When reservoir pressures in the 
central parts of the field decreased, high-gas steam from undrilled 
reservoir margins (and possibly from underlying high-temperature 
zones) flowed into exploited central areas. The Northwest Geysers 
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reservoir probably lacks high-gas marginal steam and a decline in 
pressure may not cause a significant increase of gas concentra- 
tions in produced steam. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 3462 


3458 (DOE/OR/22083-3) Volcanology and volcanic activ- 
ity with a primary focus on potential hazard impacts for the 
Hawali geothermal project. Moore, R.B. (Federal Center, Denver, 
CO (United States)); Delaney, P.T.; Kauahikaua, J.P. Geological 
Survey, Menlo Park, CA (United States). [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract Al05- 
930R22089. (USGS-OFR-93-512A). Order Number DE94001614. 
Source: OSTI; NTIS; GPO Dep. 

This annotated bibliography reviews published references about 
potential volcanic hazards on the Island of Hawaii that are perti- 
nent to drilling and operating geothermal welis. The first two 
sections of this annotated bibliography list the most important publi- 
cations that describe eruptions of Kilauea volcano, with special 
emphasis on activity in and near the designated geothermal sub- 
zones. References about historic eruptions from Mauna Loa’s 
northeast rift zone, as well as the most recent activity on the south- 
ern flank of dormant Mauna Kea, adjacent to the Humu’ula Saddle 
are described. The last section of this annotated bibliography lists 
the most important publications that describe and analyze deforma- 
tions of the surface of Kilauea and Mauna Loa volcanoes. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 2983, 3457 


3459 (UCRL-JC—114128) Low cost geothermal exploration 
at Amedee Hot Springs, using self-potential and magnetics. 
Wilt, M. (Lawrence Livermore National Lab., CA (United States)); 
Teplow, W.; Meidav, T. Lawrence Livermore National Lab., CA 
(United States). May 1993. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
931042-5: Annual meeting of the Geothermal Resources Council 
(GRC), San Francisco, CA (United States), 10-13 Oct 1993). Order 
Number DE94000395. Source: OSTI; NTIS; GPO Dep. 

Effective low-cost geophysical techniques are critical for geother- 
mal exploration. Two such techniques, ground magnetics and self 
potential, were applied to the Amedee geothermal prospect to map 
the orientation of controlling faults and to locate upflow zones 
within the fault planes. Field data collected at Amedee show a dis- 
tinctive magnetic high, coincident with the basaltic ridge that forms 
the eastern boundary of the field, and a distinctive self potential 
(SP) anomaly coincident with the thermal area and the fault trace. 
A two-dimensional computer code was used to fit the ground mag- 
netic data to a model of a dipping basaltic ridge. We combined this 
interpretation with existing data to assemble a two-dimensional 
structural model of the field. Using the above structural model we 
were able to apply a two-dimensional code to the SP anomaly at 
Amedee. With this code we fit the field data to a model containing 
discrete flow sources at depths from 200-300 meters within the 
fault plane. Subsequent drilling into the Amedee fault zone d the 
validity of this approach. 


1505 Economic, Industrial, and Business Aspects 


3460 (NEDO-P-9215) Survey report on geothermal devel- 
opment and environment (hot springs). New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Mar 1993. 196p. (In Japanese). Sponsored by New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). 
Order Number DE94725208. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, 
Tokyo, Japan. 





Investigations are made for coexistence of geothermal develop- 
ment and hot springs including concerns about effects of the 
geothermal development on hot springs. Different positions and ar- 
eas bring different ways of thinking. People engaging in the hot 
spring business, who admit the geothermal development and point 
to the coexistence, think that the development has necessarily no 
direct effects. Some expect hot water supply as a by-product of the 
development and usefulness for the tourist business. However, 
they intend to request suspension of the developmental work and 
compensation if they admit any bad effects of the development un- 
der the watching. People against the development worry about 
influences of the development on hot springs, thinking that no sci- 
entific guarantee for the development has been obtained. Reasons 
for opposition are that potential influences become a social prob- 
lem and that it is difficult to judge whether they win a suit if they 
file the suit. People who support geothermal development think 
that the development is directed to deep-area geothermal fluids 
which are isolated from shallow-area spa aquifers by impermeable 
layers, and gaps between well walls are cemented not to affect hot 
springs. According to the result of monitoring, measures are to be 
taken if necessary. For promotion of the development, it is required 
to talk with each other and solve the problems in consideration of 
facts and scientific judgement, and the social environment. 71 
refs., 22 figs., 16 tabs. 


1506 Environmental Aspects 
Refer also to citation(s) 3460 


3461 (NEDO-P-9216) Survey report on geothermal 
development and environment (landscape). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Mar 
1993. 82p. (In Japanese). Sponsored by New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Order Num- 
ber DE94725204. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

In the light of the present status of the geothermal development 
technology, the paper pursues how the geothermal development 
should be made in harmony with the natural landscape without 
reducing the value of the place even in places of good natural en- 
vironment such as natural parks. To obtain the future outlook of 
geothermal development, the paper examines subjects to be stud- 
ied from a viewpoint of the existing landscape preservation 
technology. Mori geothermal power plant is taken up as a case 
study for the literature. The following are subjects to be studied: 
evaluation of technologies to solve the environmental issues, study 
of a landscape preservation system in the stages of resource 
investigation and project development for the purpose of establish- 
ment of an effective landscape preservation system corresponding 
to the development process, establishment of a method to evaluate 
site suitability and a method to make preservation policy respond- 
ing to site characteristics; development of concepts and 
technologies for landscape design of various geothermal equip- 
ment appearing with geothermal development; and study of the 
method to work out a landscape management plan and to realize it 
in line with execution of the project, for the purpose of establishing 
a new landscape preservation method. 8 refs., 5 figs., 7 tabs. 


1509 Geothermal Engineering 
Refer also to citation(s) 3457 


3462 (DOE/EE-12929-H1) Chemical tracer test at the 
Dixie Valley geothermal field, Nevada: Geothermal Reservoir 
Technology research program. Adams, M.C. (Utah Univ. Re- 
search Inst., Salt Lake City, UT (United States)); Moore, J.N.; 
Benoit, W.R.; Doughty, C.; Bodvarsson, G.S. Utah Univ. Research 
Inst., Salt Lake City, UT (United States). Oct 1993. 36p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
901D12929. Order Number DE94001562. Source: OSTI; NTIS; 
GPO Dep. 

In the injection test described, chemical tracers established the 
fluid flow between one injection well and one production well. Mea- 
sured tracer concentrations, calculated flow rates, sampling 
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schedules, and the daily events of the tracer test are documented. 
This experiment was designed to test the application of organic 
tracers, to further refine the predictive capability of the reservoir 
model, and to improve the effectiveness of Oxbow’s injection strat- 
egy. 


3463 (DOE/ID/12739-T1) GEODIM, Version 2.1: Users 
manual (English units version). Larsson, M. (Univ. of Lund (Swe- 
den)); Alm, P.G. Lund Univ. (Sweden); Washington State Energy 
Office, Olympia, WA (United States). Jan 1991. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG07- 
881D12739. Order Number DE94003632. Source: OSTI; NTIS; 
GPO Dep. 

The GEODIM computer program has been developed as a joint 
project of the University of Lund, Lund, Sweden and the Washing- 
ton State Energy Office (WSEO). The development of GEODIM 
was originally begun in response to the need to optimize the Lund, 
Sweden geothermal system. This system is the world’s largest heat 
pump geothermal system having an output of 5OMW thermal. The 
50MW of output provides a significant percentage of the base load 
thermal demand of the Lund district heating system. When ap- 
proached by WSEO, the University of Lund agreed to expand the 
capability of the program and make it equally usable for the opti- 
mization of direct use system’s which do not employ heat pumps. 
In addition, the university prepared examples of how the program 
can be used. The program has been extensively tested against 
data from the Lund system which now has five years of operating 
data. The program has proved itself to be a valuable tool for opti- 
mizing piping systems and system operation. Although the program 
was originally designed for the optimization of geothermal systems 
employing both production and injection wells, it can be just as 
successfully used for any system using a water source, be it sur- 
face water or waste water from industry or effluent from a sewage 
treatment plant. 


3464 (DOE/ID/13257—1) Southeast Geysers effluent 
pipeline project: Quarterly progress report, April 1—June 30, 
1993. Lake County Sanitation District, Lakeport, CA (United 
States). 15 Nov 1993. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG07-931D13257. Order Number 
DE94002771. Source: OSTI; NTIS; GPO Dep. 

Progress made on project feasibility is described briefly. 


3465 (LBL-34245) Geysers reservoir studies. Bodvarsson, 
G.S.; Lippmann, M.J.; Pruess, K. Lawrence Berkeley Lab., CA 
(United States). Apr 1993. 9p. Sponsored by USDOE, Washington, 
DC (United States);Department of the Interior, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Agreement 9- 
AA-20-97250. (CONF-930484-8: 11. Geothermal program review: 
geothermal energy - the environmentally responsible energy tech- 
nology for the nineties, Berkeley, CA (United States), 27-29 Apr 
1993). Order Number DE94003421. Source: OSTI; NTIS; GPO 
Dep. 

LBL is conducting several research projects related to issues of 
interest to The Geysers operators, including those that deal with 
understanding the nature of vapor-dominated systems, measuring 
or inferring reservoir processes and parameters, and studying the 
effects of liquid injection. All of these topics are directly or indirectly 
relevant to the development of reservoir strategies aimed at stabi- 
lizing or increasing production rates of non-corrosive steam, low in 
non-condensable gases. Only reservoir engineering studies will be 
described here, since microearthquake and geochemical projects 
carried out by LBL or its contractors are discussed in accompany- 
ing papers. Three reservoir engineering studies will be described in 
some detail, that is: (a) Modeling studies of heat transfer and 
phase distribution in two-phase geothermal reservoirs; (b) Numeri- 
cal modeling studies of Geysers injection experiments; and (c) 
Development of a dual-porosity model to calculate mass flow be- 
tween rock matrix blocks and neighboring fractures. 


1510 Direct Energy Utilization 


3466 (DOE/ID/13203—1) Enhancement of existing geother- 
mal resource utilization by cascading to intensive aquaculture: 
Quarterly report, June 1, 1993-September 30, 1993. Zachritz, 
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W.H. Il; Schoenmackers, R.; Polka, R. New Mexico State Univ., 
Las Cruces, NM (United States). Southwest Technology Develop- 
ment Inst. [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC07-931D13203. Order Number 
DE94003309. Source: OSTI; NTIS; GPO Dep. 

The basic design elements for the greenhouse structure and 
other parts of the facility are complete. Photographs are included. 


1520 Geothermal Data and Theory 
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1540 Waste Management 
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16 TIDAL AND WAVE POWER 


1601 Resources and Availability 
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1605 Environmental Aspects 
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17 WIND ENERGY 


Refer also to citation(s) 3432 


1701 Resources and Availability (Climatology) 
Refer also to citation(s) 3386, 3996 


3467 (ETSU-WN-7053) Computer modelling of the UK 
wind energy resource. Phase 1: Optimisation of the methodol- 
ogy. Burch, S.F.; Newton, K. AEA Industrial Technology, Harwell 
(United Kingdom). 1992. 39p. Sponsored by AEA Environment and 
Energy, Harwell (United Kingdom). Order Number DE94725281. 
Source: OSTI; NTIS (US Sales Only). 

This report presents the results of the first phase of a programme 
to estimate the UK wind energy resource. The overall objective of 
the programme is to provide quantitative resource estimates using 
a mesoscale (resolution about 1km) numerical model for the predic- 
tion of wind flow over complex terrain, in conjunction with digitised 
terrain data and a range of assumptions about wind turbine perfor- 
mance. Phase | has been aimed at optimisation of a methodology 
developed in an earlier study, and quantification of the work pro- 
gramme and cost of application to the whole of the UK in Phase Il. 
The approach is based on use of the NOABL wind flow model. The 
NOABL code has been installed on a suitable computer system. 
Initialisation strategies for the model have been investigated and a 
method based on a network of surface meteorological stations rec- 
ommended. Suitable stations have been chosen and wind data 
requirements specified. Digitised terrain data for the whole UK have 
been obtained, and different smoothing strategies investigated. 
Modelling will be performed on 100 x 10Ckm square regions on a 
ikm grid, with some complex regions at 2km resolution. The format 
of the results from Phase Il has been specified, and maps of an- 
nual mean wind speed, energy in the wind and extractable energy 
will be provided. Results will be calculated for a range of heights 
and assumed wind turbine characteristics. It is recommended that 
digital data be provided in IBM PC compatible format, together with 
display software, to enable other users to access the information 
directly. A methodology has been specified to enable validation of 
the results. (12 figures, 3 tables, 15 references). (author) 


3468 (ETSU-WN-7054) Computer modelling of the UK 
wind energy resource. Phase 2: Application of the methodol- 
ogy. Burch, S.F.; Makari, M.; Newton, K.; Ravenscroft, F.; 
Whittaker, J. UKAEA Harwell Lab. (United Kingdom). Materials 
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Physics and Metallurgy Div. 1992. 76p. Sponsored by AEA Envi- 
ronment and Energy, Harwell (United Kingdom). Order Number 
DE94725282. Source: OSTI; NTIS (US Sales Only). 

This report presents the results of the second phase of a pro- 
gramme to estimate the UK wind energy resource. The overall 
objective of the programme is to provide quantitative resource esti- 
mates using a mesoscale (resolution about 1km) numerical model 
for the prediction of wind flow over complex terrain, in conjunction 
with digitised terrain data and wind data from surface meteorologi- 
cal stations. A network of suitable meteorological stations has been 
established and long term wind data obtained. Digitised terrain 
data for the whole UK were obtained, and wind flow modelling us- 
ing the NOABL computer program has been performed. Maps of 
extractable wind power have been derived for various assumptions 
about wind turbine characteristics. Validation of the methodology 
indicates that the results are internally consistent, and in good 
agreement with available comparison data. Existing isovent maps, 
based on standard meteorological data which take no account of 
terrain effects, indicate that 10m annual mean wind speeds vary 
between about 4.5 and 7 m/s over the UK with only a few coastal 
areas over 6 m/s. The present study indicates that 28% of the UK 
land area had speeds over 6 m/s, with many hill sites having 10m 
speeds over 10 mvs. It is concluded that these ‘first order’ resource 
estimates represent a substantial improvement over the presently 
available 'zero order’ estimates. The results will be useful for broad 
resource studies and initial site screening. Detailed resource evalu- 
ation for local sites will require more detailed local modelling or 
ideally long term field measurements. (12 figures, 14 tables, 21 ref- 
erences). (Author) 


3469 (ETSU-WN-7055) Computer modelling of the UK 
wind energy resource: final overview report. Burch, S.F.; 
Ravenscroft, F. AEA Industrial Technology, Harwell (United King- 
dom). 1992. 34p. Sponsored by AEA Environment and Energy, 
Harwell (United Kingdom). Order Number DE94725279. Source: 
OSTI; NTIS (US Sales Only). 

This report describes the results of a programme of work to esti- 
mate the UK wind energy resource. Mean wind speed maps and 
quantitative resource estimates were obtained using the NOABL 
mesoscale (1 km resoiution) numerical model for the prediction of 
wind flow over complex terrain. NOABL was used in conjunction 
with digitised terrain data and wind data from surface meteorologi- 
cal stations for a ten year period (1975-1984) to provide digital UK 
maps of mean wind speed at 10m, 25m and 45m above ground 
level. Also included in the derivation of these maps was the use of 
the Engineering Science Data Unit (ESDU) method to model the ef- 
fect on wind speed of the abrupt change in surface roughness that 
occurs at the coast. Existing isovent maps, based on standard me- 
teorological data which take no account of terrain effects, indicate 
that 10m annual mean wind speeds vary between about 4.5 and 7 
m/s over the UK with only a few coastal areas over 6 m/s. The 
present study indicated that 23% of the UK land area had speeds 
over 6 m/s, with many hill sites having 10m speeds over 10 mis. It 
is concluded that these ‘first order’ resource estimates represent a 
substantial improvement over the presently available 'zero order’ 
estimates. (20 figures, 7 tables, 10 references). (author) 


3470 (ETSU-WN-7056) Computer modelling of the UK 
wind energy resource: UK wind speed data package and user 
manual. Burch, S.F.; Ravenscroft, F. AEA Industrial Technology, 
Harwell (United Kingdom). 1992. 54p. Sponsored by AEA Environ- 
ment and Energy, Harwell (United Kingdom). Order Number 
DE94725280. Source: OSTI; NTIS (US Sales Only). 

A software package has been developed for IBM-PC or true 
compatibles. It is designed to provide easy access to the results of 
a programme of work to estimate the UK wind energy resource. 
Mean wind speed maps and quantitative resource estimates were 
obtained using the NOABL mesoscale (1 km resolution) numerical 
model for the prediction of wind flow over complex terrain. NOABL 
was used in conjunction with digitised terrain data and wind data 
from surface meteorological stations for a ten year period (1975- 
1984) to provide digital UK maps of mean wind speed at 10m, 25m 
and 45m above ground level. Also included in the derivation of 
these maps was the use of the Engineering Science Data Unit 
(ESDU) method to model the effect on wind speed of the abrupt 





change in surface roughness that occurs at the coast. With the 
wind speed software package, the user is able to obtain a display 
of the modelled wind speed at 10m, 25m and 45m above ground 
level for any location in the UK. The required co-ordinates are sim- 
ply supplied by the user, and the package displays the selected 
wind speed. This user manual summarises the methodology used 
in the generation of these UK maps and shows computer generated 
plots of the 25m wind speeds in 200 x 200 km regions covering 
the whole UK. The uncertainties inherent in the derivation of these 
maps are also described, and notes given on their practical usage. 
The present study indicated that 23% of the UK land area had 
speeds over 6 mvs, with many hill sites having 10m speeds over 
10 ms. It is concluded that these ‘first order’ resource estimates 
represent a substantial improvement over the presently available 
‘zero order’ estimates. (18 figures, 3 tables, 6 references). (author) 


3471 (KTWE-C-35) Programme for the promotion of wind 
power production: Proposal of a Working Group. Ministry of 
Trade and Industry, Helsinki (Finland). Energy Dept. 1993. 34p. (In 
Finnish). Order Number DE94702065. Source: OSTI; NTIS. 
Promotion of renewable energies has a pretty long history in 
Finnish energy policy. In its Energy-policy Report to Parliament in 
the spring of 1992, the Council of State expressed the intention to 
draw up a long-term programme for expanding the wind power ca- 
pacity in Finland. In the Energy Department of the Finnish Ministry 
of Trade and Industry, a group of civil servants has been surveying 
the present status of wind power the chances for expanding it, and 
how this energy has been promoted in different countries. The sur- 
vey is to provide a basis for a first goal-oriented Wind Power 
Programme for Finland. Finland’s existing wind power capacity ap- 
proximates 1.5 MW. The Wind Power Programme suggests this to 
be raised to 100 MW by the year 2005. Even so, less than 0.5 % 
of the estimated electricity requirements would be supplied through 
wind power. To achieve this modest target, a systematic pro- 
gramme would already be necessary. Key actions according to the 
proposed Programme would include the continuation of R and D 
efforts, subsidized construction of installations, different options re- 
lating to land use planning, and voluntary agreements between the 
government and the power producers. Information will also have to 
be supplied to ensure its implementation. Under the proposed Pro- 
gramme, the Ministry of Trade and industry would go on 
contributing investment aid toward the building of wind power instal- 
lations. Those to be erected in some early years would be looked 
upon as 'new technology’ ones, which would enable them to be as- 
sisted at more than 30 % of the total cost if necessary. Installations’ 
improved competitiveness would decrease the aid percentage, 
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3472 (NREL/TP-441-5761) An overview of DOE’s wind 
turbine development programs. Laxson, A. (National Renewable 
Energy Lab., Golden, CO (United States)); Dodge, D.; Flowers, L.; 
Loose, R.; Goldman, P. National Renewable Energy Lab., Golden, 
CO (United States). Sep 1998. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
(CONF-9309131-1: 9. annual conference and exhibition of the 
Canadian Wind Energy Association, Pincher Creek (Canada), 20- 
22 Sep 1993). Order Number DE93018224. Source: OSTI; NTIS; 
GPO Dep. 

The development of technologically advanced, higher efficiency 
wind turbines continues to be a high priority activity of the US wind 
industry. The United States Department of Energy (DOE) is con- 
ducting and sponsoring a range of programs aimed at assisting the 
wind industry with system design, development, and testing. The 
overall goal is to develop systems that can compete with conven- 
tional electric generation for $.05/kWh at 5.8 m/s (13 mph sites) by 
the mid-1990s and with fossil-fuel-based generators for $.04/kWh 
at 5.8 m/s sites by the year 2000. These goals will be achieved 
through several programs. The Value Engineered Turbine Program 
will promote the rapid development of US capability to manufacture 
wind turbines with known and well documented records of perfor- 
mance, cost, and reliability, to take advantage of near-term market 
opportunities. The Advanced Wind Turbine Program will assist US 
industry to develop and integrate innovative technologies into 
utility-grade wind turbines for the near-term (mid 1990s) and to 
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develop a new generation of turbines for the year 2000. The col- 
laborative Electric Power Research Institute (EPRI)/DOE Utility 
Wind Turbine Performance Verification Program will deploy and 
evaluate commercial-prototype wind turbines in typical utility oper- 
ating environments, to provide a bridge between development 
programs currently underway and commercial purchases of utility- 
grade wind turbines. A number of collaborative efforts also will help 
develop a range of small systems optimized to work in a diesel 
hybrid environment to provide electricity for smaller non-grid- 
connected applications. 


1705 Environmental Aspects 
Refer also to citation(s) 3386, 3475, 3996 
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3473 (ETSU-W-—1 1/00342/01/06/REP) Wind assessment at 
Y Foel, Powys. Botha, P.C.; Warren, J.G. Wind Energy Group 
Ltd., Southall (United Kingdom). 1993. 36p. Sponsored by AEA En- 
vironment and Energy, Harwell (United Kingdom). Contract 
E/5A/CON/2465/1017. Order Number DE94725265. Source: OSTI; 
NTIS (US Sales Only). 

This report describes the estimation of the hourly annual mean 
wind speed (AMWS) for Yfoel, Mid Wales. The results also include 
analysis of turbulence intensity, gust factor and wind shear for the 
monitored site. As there was a long delay in obtaining planning 
permission to erect the mast to the full 25 m height, the mast was 
initially installed to half of its height. The site measurements were 
made from a 25 m guyed tubular mast which is at a height of ap- 
proximately 490 m above sea level. The surrounding area is 
characterised by a ridge feature running on a north-west, south- 
east axis and is immediately adjacent to the Wye Valley some 200 
m below. (author) 


3474 (ETSU-W-—11/00342/02/04/REP) Wind speed monitor- 
ing site report, Four Burrows, Cornwall. EcoGen Ltd., Truro 
(United Kingdom). 1993. 37p. Sponsored by AEA Environment and 
Energy, Harwell (United Kingdom). Contract E/5A/CON/2465/102/5. 
Order Number DE94725267. Source: OSTI; NTIS (US Sales Only). 

This report summarises a wind monitoring programme at Four 
Burrows, an EcoGen windfarm site in Cornwall, England. The char- 
acteristics of the wind were measured at 10, 20 and 30 metre 
heights, and recorded over a period of one year. The long-term an- 
nual average windspeed was estimated to be 7.4 metres per 
second, as a result of correlation with data from a meteorological 
station at St. Mawgan Airfield, Cornwall. (author) 


3475 (ETSU-W-—13/00363/REP) Systematic comparison of 
predictions and experiment for wind turbine aerodynamic 
noise. Lowson, M.V.; Lowson, J.V. Flow Solutions Ltd., Bristol 
(United Kingdom). 1993. 61p. Sponsored by AEA Environment and 
Energy, Harwell (United Kingdom). Order Number DE94725269. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new wind turbine aerodynamic noise prediction method, based 
on aeroacoustic theory was reported in December 1992. In that re- 
port comparison was made between the predictions of the method 
and experimental data on three wind turbines. In another report in 
December 1992, data was gathered together on noise data from a 
wide variety of wind turbines. The objective of the present work is 
to give a systematic comparison of the results from the new predic- 
tion method with the data. The result of this work is to establish the 
strengths and the weaknesses of the new prediction method 
against actual wind turbine noise measurements. (author) 


3476 (ETSU-W-—42/00349/REP) Clarification of drive-train 
design goals. Leithead, W.E.; Rogers, M.C.M.; Agius, P.R.D. 
Strathclyde Univ., Glasgow (United Kingdom). Industrial Control 
Centre. 1993. 35p. Sponsored by AEA Environment and Energy, 
Harwell (United Kingdom). Order Number DE94725268. Source: 
OSTI; NTIS (US Sales Only). 

The overall dynamic behaviour and hence performance of a wind 
turbine is due to a combination of the structural dynamics, the 
drive-train and generator dynamics and when the turbine is pitch 
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regulated, the control system dynamics. Designing a well-behaved 
wind turbine requires that the drive-train is designed to complement 
in some sense the other wind turbine dynamics. The need for such 
an optimised drive-train is enhanced by the trend towards lighter, 
more flexible wind turbines and towards larger wind turbines with 
generators of lower slip. This report aims to clarify the drive-train 
design goals and to determine the specification and dynamic char- 
acteristics of a well designed drive-train. (author) 


3477 (ETSU-W-44/00150/REP) Prediction of fatigue dam- 
age to wind turbines. Phase 2. Hoskin, R.E.; Warren, J.G.; 
Draper, J. Wind Energy Group Ltd., Southall (United Kingdom). 
1993. 194p. Sponsored by AEA Environment and Energy, Harwell 
(United Kingdom). Contract E/SA/CON/5117/1927. (WEG-T—4132). 
Order Number DE94725261. Source: OSTI; NTIS (US Sales Only). 

This report describes the second phase of a project to develop 
fatigue prediction procedures. In the first phase of the work, WTG 
rotor loads were synthesised in the time domain and a standard 
rainflow counting procedure was then used to assess the fatigue 
cycle distribution. The results indicated that a spectral definition of 
stochastic strain contains sufficient information to allow a realistic 
assessment of strain cycles for fatigue damage prediction. Time 
history synthesis was, however, only intended as a first step to- 
wards a wholly frequency domain design tool. The objective of the 
present study was to investigate statistical techniques for predicting 
fatigue life directly from spectral definitions of rotor loads. The final 
product would enable fatigue life prediction to be carried out at the 
parametric study phase of WTG rotor design. (author) 


3478 (ETSU-W-44/00259/REP) A fatigue costing study of 
horizontal axis wind turbines. Baritop, N.D.P.; Ward, |.P.; Daw, 
D.J. Atkins (W.S.) Consultants Ltd., Epsom (United Kingdom). 
1993. 161p. Sponsored by AEA Environment and Energy, Harwell 
(United Kingdom). Order Number DE94717954. Source: OSTI; 
NTIS (US Sales Only). 

The prime purpose of this project is to provide framework for de- 
ciding what further research into wind turbine fatigue is worthwhile, 
and some guidance on the economic importance of fatigue and 
strength design of wind turbines and their components. By studying 
the fatigue and strength characteristics of some representative 
Horizontal Axis Wind Turbines (HAWT’s), stall-regulated and pitch- 
regulated, a methodology has been developed to determine the 
extra capital costs which could be attributed to fatigue. (author) 


3479 (NEI-DK—-1352) Operation of variable speed wind 
turbines by the use of power electronics: Collection of infor- 
mation. Klarskov Andersen, H.; Oerskov Pedersen, H. Danmarks 
Ingenioerakademi, Lyngby (Denmark). Elektroafdelingen. Dec 1992. 
52p. (In Danish). Order Number DE94721981. Source: OSTI; NTIS. 

A survey of relevant literature was carried out in order to gather 
information on the latest research on variable speed wind turbines 
connected to the network via power electronics with an output of 
200 - 1000kVA. The description is confined to the development of 
the electrical system which enables a more efficient use of the wind 
power because fatigue loads from torsion moments in the transmis- 
sion system will be reduced. As the generator is connected to the 
network through the power electronics, the generator's consumption 
of reactive output is not taken from the network and it is possible 
to produce reactive output for the network. The individual compo- 
nents are described in relation to the power electronic system, the 
converters and the generators. Developments in this field achieved 
by research institutes abroad are discussed. (AB) (28 refs.) 


3480 (NREL/TP-442-6008) The identification of inflow 
fluid dynamics parameters that can be used to scale fatigue 
loading spectra of wind turbine structural components. Kelley, 
N.D. National Renewable Energy Lab., Golden, CO (United States). 
Nov 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. (CONF-940113-5: 13. 
Energy-sources technology conference and exhibition (ETCE) on 
wind energy, New Orleans, LA (United States), 23-26 Jan 1994). 
Order Number DE94000231. Source: OST!; NTIS; GPO Dep. 

We have recently shown that the alternating load fatigue distribu- 
tions measured at several locations on a wind turbine operating in 
a turbulent flow can be described by a mixture of at least three 
parametric statistical models. The rainflow cycle counting of the 
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horizontal and vertical inflow components results in a similar mix- 
ture describing the cyclic content of the wind. We believe such a 
description highlights the degree of non-Gaussian characteristics of 
the flow. We present evidence that the severity of the low-cycle, 
high-amplitude alternating stress loads seen by wind turbine com- 
ponents are a direct consequence of the degree of departure from 
normality in the inflow. We have examined the details of the turbu- 
lent inflow associated with series large loading events that took 
place on two adjacent wind turbines installed in a large wind park 
in San Gorgonio Pass, California. In this paper, we describe what 
we believe to be the agents in the flow that induced such events. 
We also discuss the atmospheric mechanisms that influence the 
low-cycle, high-amplitude range loading seen by a number of criti- 
cal wind turbine components. We further present results that can 
be used to scale the specific distribution shape as functions of 
measured inflow fluid dynamics parameters. 


3481 (SAND-90-7112) Control algorithms for effective op- 
eration of variable-speed wind turbines. Sandia National Labs., 
Albuquerque, NM (United States); Vachon (W.A.) and Associates, 
Inc., Manchester, MA (United States). Oct 1993. 45p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94002607. Source: OSTI; NTIS; 
GPO Dep. 

This report describes a computer code, called ASYM and pro- 
vides results from its application in simulating the control of the 
34-m Test Bed vertical-axis wind turbine (VAWT) in Bushland, 
Texas. The code synthesizes dynamic wind speeds on a second- 
by-second basis in the time domain. The wind speeds conform to a 
predetermined spectral content governed by the hourly average 
wind speed that prevails at each hour of the simulation. The hourly 
average values are selected in a probabilistic sense through the 
application of Markov chains, but their cumulative frequency of oc- 
currence conforms to a Rayleigh distribution that is governed by 
the mean annual wind speed of the site selected. The simulated 
wind speeds then drive a series of control algorithms that enable 
the code to predict key operational parameters such as number of 
annual starts and stops, annual energy production, and annual fa- 
tigue damage at a critically stressed joint on the wind turbine. This 
report also presents results from the application of ASYM that per- 
tain to low wind speed cut-in and cut-out conditions and controlled 
operation near critical speed ranges that excite structural vibrations 
that can lead to accelerated fatigue damage. 


3482 (SAND-93-0018C) Testing composite-to-metal tubu- 
lar lap joints. Guess, T.R.; Reedy, E.D. Jr.; Slavin, A.M. Sandia 
National Labs., Albuquerque, NM (United States). 1993. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9311124—1: American Society 
for Testing Materials (ASTM) symposium on bolted and bonded 
joints in composite materials, Ft. Worth, TX (United States), 16-17 
Nov 1993). Order Number DE94003225. Source: OSTI; NTIS; 
GPO Dep. 

Procedures were developed to fabricate, nondestructively evalu- 
ate, and mechanically test composite-to-metal tubular joints. The 
axially loaded tubular lap joint specimen consisted of two metal 
tubes bonded within each end of a fiberglass composite tube. Joint 
specimens with both tapered and untapered aluminum adherends 
and a plain weave E-glass/epoxy composite were tested in tension, 
compression, and flexure. Other specimens with tapered and unta- 
pered steel adherends and a triaxially reinforced E-glass/epoxy 
composite were tested in tension and compression. Test results in- 
clude joint strength and failure mode data. A finite element analysis 
of the axially loaded joints explains the effect of adherend geome- 
try and material properties on measured joint strength. The flexural 
specimen was also analyzed; calculated surface strains are in 
good agreement with measured values, and joint failure occurs in 
the region of calculated peak peel stress. 


3483 (SAND-93-1584C) Simulating high-frequency wind 
for long durations. McFarlane, A. (Cherry Creek High School, 
Englewood, CA (United States)); Veers, P.; Schluter, L. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1993]. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940113—4: 13. Energy-sources 
technology conference and exhibition (ETCE) on wind energy, New 





Orleans, LA (United States), 23-26 Jan 1994). Order Number 
DE94002739. Source: OSTI; NTIS; GPO Dep. 

A wind simulator that can provide high-frequency synthetic wind 
data indefinitely has been developed to numerically test various as- 
pects of wind turbine control systems. The wind simulator builds 
synthetic wind data in two basic steps. First, using an auto- 
regressive method, the simulator creates low-frequency wind 
speeds at a small number of time steps for each one-hour interval. 
This low-frequency part of the wind has a Weibull distribution and 
an exponential auto correlation. Second, it creates high-frequency 
data and superimposes it on top of the low-frequency wind speed 
data. The high-frequency part has zero mean, Gaussian distribu- 
tion and frequency content selected from a library of turbulence 
pad’s. The low- and high-frequency parts are summed to produce 
the final result. This process repeats itself for as many one-hour in- 
tervals as the user desires and lends itself to the eventual addition 
of diurnal and seasonal effects. 


3484 (SAND-93-1656C) Analysistest correlation using 
VAWT-SDS on a step-relaxation test for the rotating Sandia 34 
m test bed. Argueello, J.G.; Dohrmann, C.R.; Carne, T.G.; Veers, 
P.S. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-940113-3: 13. 
Energy-sources technology conference and exhibition (ETCE) on 
wind energy, New Orleans, LA (United States), 23-26 Jan 1994). 
Order Number DE94002290. Source: OSTI; NTIS; GPO Dep. 

The combined analysis/test effort described in this paper com- 
pares predictions with measured data from a step-relaxation test in 
the absence of significant wind-driven aerodynamic loading. The 
process described here is intended to illustrate a method for vali- 
dation of time domain codes for structural analysis of wind turbine 
structures. Preliminary analyses were performed to investigate the 
transient dynamic response that the rotating Sandia 34 m Vertical 
Axis Wind Turbine (VAWT) would undergo when one of the two 
blades was excited by step-relaxation. The calculations served two 
purposes. The first was for pretest planning to evaluate the relative 
importance of the various forces that would be acting on the struc- 
ture during the test and to determine if the applied force in the 
step-relaxation would be sufficient to produce an excitation that 
was distinguishable from that produced by the aerodynamic loads. 
The second was to provide predictions that could subsequently be 
compared to the data from the test. The test was carried out 
specifically to help in the validation of the time-domain structural 
dynamics code, VAWT-SDS, which predicts the dynamic response 
of VAWTs subject to transient events. Post-test comparisons with 
the data were performed and showed a qualitative agreement be- 
tween pretest predictions and measured response. However, they 
also showed that there was significantly more damping in the mea- 
surements than included in the predictions. Efforts to resolve this 
difference, including post-test analyses, were undertaken and are 
reported herein. The overall effort described in this paper repre- 
sents a major step in the process of arriving at a validated 
structural dynamics code. 


3485 (SAND-93-2271C) Extraction of modal parameters 
from an operating HAWT using the Natural Excitation Tech- 
nique (NExT). James, G.H. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940113-1: 13. Energy-sources technology conference and 
exhibition (ETCE) on wind energy, New Orleans, LA (United 
States), 23-26 Jan 1994). Order Number DE94001831. Source: 
OSTI; NTIS; GPO Dep. 

The Natural Excitation Technique (NExT) is used to extract 
modal parameters (natural frequencies, modal damping, and mode 
shapes) from an operating Horizontal Axis Wind Turbine (HAWT). 
NExT uses the measured response from the turbine excited by the 
assumed broad-band, random wind input even though the excita- 
tion cannot be directly measured. The damping, measured using 
NExT, generally increased in the system as the wind speed in- 
creased. Such information can be used to aid in the verification 
and upgrade of codes which predict structural response of operat- 
ing HAWTs and aid our understanding of the dynamics of wind 
turbines. The Northern Power Systems 100-kW machine is the 
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subject of this study. Strain data is available from this machine 
while operating at 72 rpm in 10, 15, 20, 25, and 30 mph winds. 
The operational modal frequencies and mode shapes were mea- 
sured for this machine. Reconstructions of the auto and cross 
spectra are used to verify the validity of the extracted parameters. 
The modal damping for two modes are presented for this range of 
wind speeds. 
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Refer also to citation(s) 3011, 3409, 3957, 3980, 3981, 3988, 
3989, 3999, 4113, 4473, 4476, 4477, 4532, 4822 


3486 (ANL/EA/CP-—79133) Analysis of options for coal 
combustion waste management in the Pacific Basin. Elcock, 
D.; Gasper, J. Argonne National Lab., Washington, DC (United 
States). [1993]. 21p. Sponsored by Hawaii State Government, Hon- 
olulu, Hi (United States). DOE Contract W-31109-ENG-38. 
(CONF-9311106—1: 1993 Pacific Basin conference on hazardous 
waste, Honolulu, Hi (United States), 8-12 Nov 1993). Order Num- 
ber DE94001323. Source: OSTI; NTIS; GPO Dep. 

Many Pacific Basin countries rely on oil for electricity production. 
Alternative fuel sources such as coai, which is available in the Pa- 
cific Basin, can help mitigate adverse impacts of sudden price 
increases or supply disruptions. Coal combustion produces solid 
and potentially hazardous wastes of concern to environmental 
regulators and utility managers. This paper identifies issues associ- 
ated with managing coal combustion wastes in the Pacific Basin, 
using the state of Hawaii as a case study. Hawaii is typical of 
many Pacific Basin locations in that it depends on oil, has limited 
sites, for waste management operations, and is subject to domes- 
tic and international waste management regulations. The paper 
discusses coal-fired utility wastes, environmental impacts of coal 
combustion waste disposal, and regulatory requirements that im- 
pact coal waste management. From this baseline, potential on- and 
off-island options for coal waste management are identified. Waste 
management costs are estimated and non-quantifiable issues are 
addressed for each option. Many options are applicable across the 
Pacific Rim and may serve as a basis for future fuel-use decisions. 


3487 (CONF-9204250-, pp. 36-42) Natural gas as a boiler 
fuel of choice in Texas. Kmetz, W.J. (Public Utility Commission of 
Texas, Austin (United States)). Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OST]; NTIS. 

Natural gas is abundant, clean burning, and cost competitive 
with other fuels. In addition to superior economic fundamentals, the 
expanded use of natural gas will be enhanced by political and in- 
dustry leaders. Natural gas therefore will continue to be the boiler 
fuel of choice for Texas electric generating companies. 6 figs. 


3488 (CONF-9204250—, pp. 43-50) Avoided costs and 
competitive negotiations for power from qualifying facilities in 
Texas. Panjavan, S. (Public Utility Commission of Texas, Austin 
(United States)); Al-Jabir, A. Texas A and M Univ., College Station, 
TX (United States). Energy Systems Lab. [1992]. From 14. national 
industrial energy technology conference; Houston, TX (United 
States); 22-23 Apr 1992. In Fourteenth National Industrial Energy 
Technology Conference: Proceedings. 251p. Order Number 
DE93016698. Source: OSTI; NTIS. 

Texas is among the states with the highest potential for cogener- 
ation. Currently, 3,121 MW of cogenerated power supplies more 
than ten percent of the energy needs of ERCOT under firm con- 
tracts. This paper summarizes the key aspects of the regulatory 
framework related to cogeneration in the State of Texas. In addi- 
tion, it discusses the current round of standard avoided cost filings 
submitted to the Public Utility Commission of Texas for approval 


and focuses on future trends in the State’s cogeneration market. 5 
tabs. 
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3489 (CONF-9204250-, pp. 58-62) Reliable gas turbine 
output: Attaining temperature independent performance. Nee- 
ley, J.E. (Public Utility Commission of Texas, Austin (United 
States)); Patton, S.; Holder, F. Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OSTI; NTIS. 

improvements in gas turbine efficiency, coupled with dropping 
gas prices, has made gas turbines a popular choice of utilities to 
supply peaking as well as base load power in the form of com- 
bined cycle power plants. Today, because of the gas turbine’s 
compactness, low maintenance, and high levels of availability, it is 
the major option for future power generation. One inherent disad- 
vantage of gas turbines is the degradation of output as the ambient 
air temperature increases. This reduction in output during times of 
peak load create a reliability concern as more gas turbines are 
added to the electric system. A 10% reduction in gas turbine out- 
put, when it comprises only 10% of the electric system, does not 
cause reliability concerns. A 10% reduction in gas turbine output, 
when it comprises 50% of the electric system, could create reliabil- 
ity and operational problems. This paper explores the potential for 
maintaining constant, reliable outputs from gas turbines by cooling 
ambient air temperatures before the air is used in the compressor 
section of the gas turbine. 3 figs. 


3490 (CONF-9204250-, pp. 68-76) The Commission Fore- 
cast 1992 report: Important resource planning issues. Abid, P. 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1992]. From 14. national industrial energy technol- 
ogy conference; Houston, TX (United States); 22-23 Apr 1992. In 
Fourteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 251p. Order Number DE93016698. Source: OSTI; NTIS. 

There is a general agreement among experts in the electric util- 
ity industry that some power plants will be built in Texas in the 
1990s. However, the existence of numerous alternatives to meet 
the growing demand may have a powerful impact on this new 
phase of construction. Therefore, the magnitude of the new power 
plant construction will probably not be as great as what we thought 
a few years ago. The author emphasizes the importance of using 
an integrated resource planning approach, in which alternative re- 
sources could be analyzed and compared adequately. While there 
are many important issues in the preparation of a utility's electric 
resource plan, the Commission staff will address a few important 
ones in the next Commission Forecast Report (Forecast 92). In 
particular, the Commission staff will insure that alternative re- 
sources, the environmental impacts of different technologies, and 
innovative rate design options are considered. 6 tabs. 


3491 (CONF-9204250-, pp. 77-84) Streamlining the certifi- 
cation process for new power plants in Texas. Treadway, N. 
(Public Utility Commission of Texas, Austin (United States)). Texas 
A and M Univ., College Station, TX (United States). Energy Sys- 
tems Lab. [1992]. From 14. national industrial energy technology 
conference; Houston, TX (United States); 22-23 Apr 1992. In 
Fourteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 251p. Order Number DE93016698. Source: OSTI; NTIS. 

The 1983 amendments to the Public Utility Regulatory Act re- 
quire electric utilities to receive Public Utility Commission of Texas 
(Commission) approval in two regulatory proceedings prior to the 
construction of new power plants. Seven “notice of intent” applica- 
tions and three power plant “certificate of convenience and 
necessity” applications have been filed with the Commission since 
1983. The significant resource planning issues which have arisen 
in these proceedings are summarized and the Commission's recent 
and pending rule changes are discussed. Some features of a com- 
prehensive integrated resource planning process are discussed to 
illuminate the current debate. The author suggests ways to stream- 
line the current process — with or without changes to the statute — 


if all interested parties are willing to commit to a long-term planning 
process. 1 tab. 


3492 (CONF-9204250-, pp. 147-149) Alternate fuels: Is 
your waste stream a fuel source?. Coerper, P. (Cleaver-Brooks, 
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Milwaukee, WI (United States)). Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OSTI; NTIS. 

Before the year 2000, more than one quarter of US businesses 
will be firing alternate fuels in their boiler systems. And, the trend 
toward using process gases, flammable liquids, and volatile or- 
ganic compounds (VOC's), to supplement fossil fuels, will be 
considered a key element of the management strategy for indus- 
trial power plants. The increase in interest in alternate fuels and 
demand for proven alternate fuel technology is being driven by 
three factors: (1) The requirement of US firms to compete in a 
global market; (2) The improvements in alternate fuel technologies; 
(3) The increasing federal regulations encompassing more types of 
waste streams. This paper provides an overview of the types of 
waste utilized as fuel sources in packaged boilers and the technol- 
ogy available to successfully handle these waste streams. 1 fig. 


3493 (CONF-9204250-, pp. 208) HL&P/Du Pont Cogenera- 
tion Project. Vadie, H.H. (Houston Lighting & Power, TX (United 
States)). Texas A and M Univ., College Station, TX (United States). 
Energy Systems Lab. [1992]. From 14. national industrial energy 
technology conference; Houston, TX (United States); 22-23 Apr 
1992. In Fourteenth National Industrial Energy Technology Confer- 
ence: Proceedings. 251p. Order Number DE93016698. Source: 
OSTI; NTIS. 

The HL&P/Du Pont Cogeneration Project is an arrangement be- 
tween Houston Lighting & Power Company and E. |. Du Pont de 
Nemours whereby the utility-owned cogeneration facility supplies a 
portion of the Du Pont process steam requirements. The facility 
consists of two cogeneration systems, each comprised of a natural 
gas fired GE 80 MW Frame 7EA, or equivalent, exhausting into a 
heat recovery steam generator (HRSG). Gas turbines are equipped 
with steam injection capability for power augmentation. Supplemen- 
tary fireable HRSG’s provide additional supply reliability for the 
steam host. Electricity from the project is delivered into HL&P’s 
System through a new 138 KV substation. Such an arrangement 
offers Du Pont a significant cost saving opportunity as less efficient 
steam raising equipment is displaced. It also provides HL&P 
ratepayers with significant benefits, given the fuel efficiencies asso- 
ciated with cogeneration projects. 


3494 (CONF-9204250-, pp. 225-228) No chemical, zero 
bleed cooling tower water treatment process. Coke, A.L. (Aqua- 
Flo, Inc., Baltimore, MD (United States)). Texas A and M Univ., 
College Station, TX (United States). Energy Systems Lab. [1992]. 
From 14. national industrial energy technology conference; Hous- 
ton, TX (United States); 22-23 Apr 1992. In Fourteenth National 
Industrial Energy Technology Conference: Proceedings. 251p. Or- 
der Number DE93016698. Source: OSTI; NTIS. 

This paper describes a process to treat cooling tower water by 
means of a fully automated and chemical free mechanical water 
treatment process. This is an alternative to conventional chemical 
treatment. Beginning with a suction pump to draw water out of the 
tower pump, water goes through a permanent magnetic descaler to 
increase the water solubility and begin the scale inhibition process. 
This also descales existing scale build-up in the system. Ozone is 
manufactured from ambient air and injected into the bypass system 
through a venturi type injector. This kills algae, slime and bacteria 
and enhances the magnetic descaling process. The final stage 
filter separates solids from the water to prevent corrosion from im- 
pingement. These solids are automatically purged to the sanitary 
drain. Clarified water is returned to the sump where the process re- 
peats on a 10%-20% by volume side stream basis. 


3495 (CONF-9204250—, pp. 229-235) Steam path audits on 
industrial steam turbines. Mitchell, D.R. (Encotech, Inc., Sch- 
enectady, NY (United States)). Texas A and M Univ., College 
Station, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OSTI; NTIS. 





The electric utility industry has benefited from steam path audits 
on steam turbines for several years. Benefits include the ability to 
identify areas of performance degradation during a turbine outage. 
Repair priorities can then be set in accordance with quantitative re- 
sults from the steam path audit. As a result of optimized repair 
decisions, turbine efficiency increases, emissions decrease, and 
maintenance expenses decrease. These benefits can be achieved 
by using a computer program Encotech, Inc. developed for the util- 
ity industry to perform steam path audits. With the increased 
emphasis on industrial turbine efficiency, and as a result of the ex- 
perience with the Destec Operating Company, Encotech is 
adapting the computer program to respond to the needs of the in- 
dustrial steam turbine community. This paper describes the results 
of using the STPE computer program to conduct a steam path au- 
dit at Destec Energy’s Lyondell Cogeneration power plant. 10 refs., 
9 figs., 1 tab. 


3496 (CONF-9204250-, pp. 247-251) Converting petroleum 
coke to electricity. Pavone, A. (SRI International, Menlo Park, CA 
(United States)). Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1992]. From 14. national industrial 
energy technology conference; Houston, TX (United States); 22-23 
Apr 1992. In Fourteenth National Industrial Energy Technology 
Conference: Proceedings. 251p. Order Number DE93016698. 
Source: OSTI; NTIS. 

Changes in oil refining technology and economics are driving re- 
finers to utilize thermal processes to maximize the conversion of 
heavy crude oil components to clean products. Since the primary 
unit operation to accomplish this objective is the coking unit, more 
cokers are being built, and existing cokers are being operated to 
maximum capacity utilization. SRI recently completed an assign- 
ment for a refiner interested in converting the by-product fluid coke 
from his unit to electricity. This paper presents the operating his- 
tory of US based plants converting petroleum coke to electricity, 
and presents generic economics for the conversion process 
utilizing the three primary technologies available: conventional pul- 
verized coke combustion, atmospheric fluidized bed combustion, 
and coke gasification combined cycle power production. 


3497 (CONF-9303108-, pp. 48-55) Cogeneration: An in- 
dustrial steam and power option. Orlando, J.A. (GKCO, Inc., 
Annandale, VA (United States)); Stewart, M.M.; Roberts, J.R. 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1993]. From 15. national industrial energy technol- 
ogy conference; Houston, TX (United States); 24-25 Mar 1993. In 
Fifteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 371p. Order Number DE93016699. Source: OSTI; NTIS. 
Industrial facilities of all sizes have the ability to reduce and bet- 
ter control both power and steam costs with a cogeneration 
system. Unlike the larger systems that sell almost all of the cogen- 
erated power to a regulated electric utility, these internal use 
systems use the cogenerated power on-site to reduce power pur- 
chases. Ranging from a few hundred kilowatts to tens of 
megawatts, they are somewhat smaller than the Wholesale Power 
systems; system size is determined by the industrial plant’s electric 
and thermal requirements and not by an external need for power 
by a utility. These systems can be very cost effective but require 
considerably more engineering analysis of site conditions than is 
typical for a Wholesale Power Project; it is necessary to analyze 
the industrial host’s power and thermal requirements on an hour by 
hour basis. Moreover, because economic viability is dependent 
upon displacing some or all of the industrial site’s purchased power 
requirements, considerable attention must be given to the analysis 
of the local utility's retail rates. This paper describes the concept of 
an Internal Use cogeneration system and reviews some of the key 
factors that must be considered in evaluating the viability of a co- 
generation facility at any specific industrial site. 11 figs., 2 tabs. 


3498 (CONF-9303108—, pp. 56-65) Cogeneration system 
size optimization: Constant capacity and constant demand 
models. Wong-Kcomt, J.B. (Oklahoma State Univ., Stillwater 
(United States)); Turner, W.C. Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1993]. From 15. 
national industrial energy technology conference; Houston, TX 
(United States); 24-25 Mar 1993. In Fifteenth National Industrial 
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Energy Technology Conference: Proceedings. 371p. Order Num- 
ber DE93016699. Source: OSTI; NTIS. 

This paper presents the development of a quasi-linear optimiza- 
tion model for a cogeneration system subject to constant heat and 
power demands or loads. The linear model is next modified to a 
non-linear one to account for economies of scale. The models 
define the necessary and sufficient conditions for system size opti- 
mality. Thus, the underlying methodology constitutes the foundation 
for a subsequent series of more sophisticated cogeneration design 
models. Several examples are presented to illustrate the models. 9 
refs., 4 figs., 3 tabs. 


3499 (DOE/MC/10637-3487) Use of North Dakota lignite 
in advanced power systems. Willson, W.G.; Hurley, J.P.; Sharp, 
L. North Dakota Univ., Grand Forks, ND (United States). Energy 
and Environmental Research Center. Dec 1992. 86p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC21- 
86MC10637. Order Number DE94000020. Source: OSTI; NTIS; 
GPO Dep. 

In order to develop critical data for Department of Energy (DOE) 
and private industry for advanced high-efficiency power systems 
using North Dakota lignite in pressurized gasification and combus- 
tion systems, tests were performed in bench-scale equipment at 
the Energy and Environmental Research Center (EERC). The pri- 
mary objectives were to (1) determine the conversion levels for 
Center ND lignite under pressurized fluid-bed gasification condi- 
tions with sorbent addition as a function of temperature, (2) 
determine the sulfur capture using limestone or dolomite under 
gasification conditions giving 90% or higher carbon conversion, (3) 
evaluate char/coal conversion and sulfur capture in a pressurized 
fluid-bed combustor, (4) assess the potential for bed agglomeration 
under the preferred operating conditions for both systems. 


3500 (DOE/MC/23165—94/C0237) Advanced Turbine Sys- 


tems program. Wilkes, C.; Mukavetz, D.W.; Knickerbocker, T.K.; 
Ali, S.A. General Motors Corp., Indianapolis, IN (United States). Al- 


lison Gas Turbine Div. [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23165. 
(CONF-930893-—20: Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat, Morgantown, WV (United 
States), 3-5 Aug 1993). Order Number DE94002967. Source: 
OSTI; NTIS; GPO Dep. 

Allison draws the following preliminary conclusions from this pre- 
liminary design effort: (1) All cycles investigated require a high 
temperature turbine capability to be developed under ATS. (2) The 
HAT and intercooled chemical recuperation cycles compete in only 
a narrow sector of the industrial engine market. This is the result of 
the complexity and water usage of the HAT cycle and the limitation 
of the chemical recuperation cycle to applications where natural 
gas is readily available. (3) From a cycle point of view, the ICR 
and chemical recuperation cycles are similar. Both optimize at fairly 
low compressor pressure ratios (~15) because both want high 
temperature in the exhaust to optimize the recuperation process. 
Excess steam production with the chemical recuperation process 
makes it somewhat doubtful that the two recuperation processes 
are interchangeable from a hardware point of view. Allison intends 
to perform a global optimization on this cycle during Phase 2 of 
ATS. (4). There appears to be no substitute for the simple cycle 
with steam generation in the cogen-steam market since steam is, 
by definition, a valuable product of the cycle. 


3501 (DOE/MC/23166-3507) Advanced coal-fueled indus- 
trial cogeneration gas turbine system: Annual report, 2 June 
1992-1 June 1993. LeCren, L.T.; Cowell, L.H.; Galica, M.A.; 
Stephenson, M.D.; Wen, C.S. Solar Turbines, Inc., San Diego, CA 
(United States). Jun 1993. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-86MC23166. Order 
Number DE94000037. Source: OSTI; NTIS; GPO Dep. 

This program was initiated in June of 1986 because advances in 
coal-fueled gas turbine technology over the previous few years, to- 
gether with DOE-METC sponsored studies, served to provide new 
optimism that the problems demonstrated in the past can be eco- 
nomically resolved and that the coal-fueled gas turbine could 
ultimately be the preferred system in appropriate market application 
sectors. In early 1991 it became evident that a combination of low 
natural gas prices, stringent emission limits of the Clean Air Act 
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and concerns for CO2 emissions made the direct coal-fueled gas 
turbine less attractive. In late 1991 it was decided not to complete 
this program as planned. The objective of the Solar/METC program 
was to prove the technical, economic, and environmental feasibility 
of a coal-fired gas turbine for cogeneration applications through 
tests of a Centaur Type H engine system operated on coal fuel 
throughout the engine design operating range. Component devel- 
opment of the coal-fueled combustor island and cleanup system 
while not complete indicated that the planned engine test was fea- 
sible. Preliminary designs of the engine hardware and installation 
were partially completed. A successful conclusion to the program 
would have initiated a continuation of the commercialization plan 
through extended field demonstration runs. After notification of the 
intent not to complete the program a replan was carried out to fin- 
ish the program in an orderly fashion within the framework of the 
contract. A contract modification added the first phase of the 
Advanced Turbine Study whose objective is to develop high effi- 
ciency, natural gas fueled gas turbine technology. 


3502 (DOE/MC/23170-94/C0270) GE power generation 
technology challenges for advanced gas turbines. Cook, C.S.; 
Nourse, J.G. General Electric Environmental Services, Inc., 
Lebanon, PA (United States). [1993]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-87MC23170. 
(CONF-930893-9: Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat, Morgantown, WV (United 
States), 3-5 Aug 1993). Order Number DE94001912. Source: 
OSTI; NTIS; GPO Dep. 

The GE Utility ATS is a large gas turbine, derived from proven 
GEPG designs and integrated GEAE technology, that utilizes a 
new turbine cooling system and incorporates advanced materials. 
This system has the potential to achieve ATS objectives for a utility 
sized machine. Combined with use of advanced Thermal Barrier 
Coatings (TBC’s), the new cooling system will allow higher firing 
temperatures and improved cycle efficiency that represents a sig- 
nificant improvement over currently available machines. Developing 
advances in gas turbine efficiency and emissions is an ongoing 
process at GEPG. The third generation, “F” class, of utility gas tur- 
bines offers net combined cycle efficiencies in the 55% range, with 
NO, programs in place to reduce emissions to less than 10 ppM. 
The gas turbines have firing temperatures of 2350°F, and pressure 
ratios of 15 to 1. The turbine components are cooled by air ex- 
tracted from the cycle at various stages of the compressor. The 
heat recovery cycle is a three pressure steam system, with reheat. 
Throttle conditions are nominally 1400 psi and 1000°F reheat. As 
part of GEPG’s ongoing advanced power generation system devel- 
opment program, it is expected that a gas fired advanced turbine 
system providing 300 MW power output greater than 58% net effi- 
ciency and < 10 ppM NO, will be defined. The new turbine cooling 
system developed with technology support from the ATS program 
will achieve system net efficiency levels in excess of 60%. 


3503 (DOE/MC/26052-3470) Advanced turbine design for 
coal-fueled engines: Phase 2, Corrosion of turbine hot gas 
path blading: Final report, December 1988—-February 1993. 
Bornstein, N. United Technologies Corp., East Hartford, CT (United 
States). Research Center. Jun 1993. 56p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26052. 
Order Number DE94000009. Source: OSTI; NTIS; GPO Dep. 

The environment within the advanced industrial gas turbine is 
highly oxidizing and contains the compounds, salts and oxides that 
accelerate the rate of oxidation of structural materials. Protective 
coatings which differ from each other and the superalloys in com- 
position and phase morphology, enhance the oxidation and 
corrosion resistance of the superalloys. As temperatures increase, 
the relativity stability and long term effectiveness of the coatings is 
of concern. The interdiffusion of coating and alloy constituents can 
affect chemical and mechanical properties. Long term studies are 
appropriate. Thermal barrier coatings, introduced at the inception of 
the current program will further improve the thermal efficiency of 
industrial gas turbine engines. The interaction between state-of-the- 
art thermal barrier coatings (TBC) and oxidation and corrosion in 
the coal fired environment is of concern and should be critically ex- 
amined. The superior performance of the overlay coating is related 
to thickness rather than chemistry. With respect to sodium sulfate 
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corrosion, the life of the overlay coating is 2.7 times longer than 
that of the platinum aluminide which in turn is 2.2 times longer than 
that of the simple aluminide. The ranking of the coatings is un- 
changed with respect to eutectic soft corrosion, however the salt is 
more aggressive. The life of the overlay coating is 1.4 times longer 
than that of the platinum aluminide which is 1.9 times longer than 
that of the simple aluminide. 


3504 (DOE/MC/29234-94/C0238) Advanced turbine sys- 
tems: Studies and conceptual design. van der Linden, S.; 
Gnaedig, G.; Kreitmeier, F. ABB Power Generation, Inc., North 
Brunswick, NJ (United States). Turbine Power Div. [1993]. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-92MC29234. (CONF-930893—11: Joint contractors 
meeting on advanced turbine systems, fuel cells and coal-fired 
heat, Morgantown, WV (United States), 3-5 Aug 1993). Order 
Number DE94001916. Source: OSTI; NTIS; GPO Dep. 

The ABB selection for the Advanced Turbine System (ATS) in- 
cludes advanced developments especially in the hot gas path of 
the combustion turbine and new state-of-the-art units such as the 
steam turbine and the HRSG. The increase in efficiency by more 
than 10% multiplicative compared to current designs will be based 
on: (1) Turbine Inlet Temperature Increase; (2) New Cooling Tech- 
niques for Stationary and Rotating Parts; and New Materials. 
Present, projected component improvements that will be introduced 
with the above mentioned issues will yield improved CCSC turbine 
performance, which will drive the ATS selected gas-fired reference 
CC power plant to 6 % LHV or better. The decrease in emission 
levels requires a careful optimization of the cycle design, where 
cooling air consumption has to be minimized. All interfaces of the 
individual systems in the complete CC Plant need careful checks, 
especially to avoid unnecessary margins in the individual designs. 
This study is an important step pointing out the feasibility of the 
ATS program with realistic goals set by DOE, which, however, will 
present challenges for Phase II time schedule of 18 months. With 
the approach outlined in this study and close cooperation with DOE, 
ATS program success can be achieved to deliver low emissions 
and low cost of electricity by the year 2002. The ABB conceptual 
design and step approach will lead to early component demonstra- 
tion which will help accelerate the overall program objectives. 


3505 (DOE/METC/C—94/7111) Low emissions combustor 
test facility. Maloney, D.J.; Hadley, M.S.; Norton, T.S. USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United States). 
(CONF-931091—1: Symposium on impact of the Clean Air Amend- 
ment Act of 1990, Tulsa, OK (United States), 18-20 Oct 1993). 
Order Number DE94003928. Source: OSTI; NTIS; GPO Dep. 

The Morgantown Energy Technology Center (METC) is in the 
process of constructing a low emissions combustor test and re- 
search (LECTR) facility designed to support the development of 
low emissions gas turbine combustion systems fired on natural gas 
and coal derived gaseous fuels containing fuel bound nitrogen. The 
LECTR facility is a major test station located within METC’s new 
combustion facility. The heart of this test station is a 60 centimeter 
(24 inch) diameter, refractory lined pressure vessel made up of a 
series of flanged modules. The facility design offers the flexibility to 
test a variety of low emissions combustion concepts at pressures 
up to 3 MPa (30 atm). Upon completion of fabrication and shake- 
down testing in January of 1994, the facility will be available for 
use by industrial and university partners through Cooperative Re- 
search and Development Agreements (CRADAs) or through other 
cooperative arrangements. This paper is intended to describe the 
LECTR facility and associated operating parameter ranges and to 
inform interested parties of the facility availability. 


3506 (DOE/PC/91154-T6) Development of a_high- 
performance coal-fired power generating system with 
pyrolysis gas and char-fired high temperature furnace (HITAF): 
Quarterly progress report No. 6, April-June 1993. Foster 
Wheeler Development Corp., Livingston, NJ (United States). Aug 
1993. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91154. Order Number 
DE94002667. Source: OSTI; NTIS; GPO Dep. 

A concept for an advanced coal-fired combined-cycle power gen- 
erating system is currently being developed. The first phase of this 





three-phase program consists of conducting the necessary re- 
search and development to define the system, evaluating the 
economic and technical feasibility of the concept, and preparing an 
R&D plan to develop the concept further. The system proposed to 
meet these goals is a combined-cycle system where air for a gas 
turbine is indirectly heated to approximately 1800°F in furnaces 
fired with coal-derived fuels and then directly heated in a natural- 
gas-fired combustor to about 2400°F. The system is based on a 
pyrolyzing process that converts the coal into a low-Btu fuel gas 
and char. The fuel gas is relatively clean, and it is fired to heat 
tube surfaces that are susceptible to corrosion and problems from 
ash deposition. In particular, the high-temperature air heater tubes, 
which will need to be a ceramic material, will be located in a sepa- 
rate furnace or region of a furnace that is exposed to combustion 
products from the low-Btu fuel gas only. 


3507 (DOE/PC/91155-T4) Coalkfired high performance 
power generating system: Quarterly progress report, April 1— 
June 30, 1993. United Technologies Research Center, East 
Hartford, CT (United States). [1993]. 59p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC91155. 
Order Number DE94002666. Source: OSTI; NTIS; GPO Dep. 

This report covers work carried out under Task 2, Concept Defi- 
nition and Analysis, Task 3, Preliminary R&D and Task 4, 
Commercial Generating Plant Design, under Contract AC22- 
92PC91155, “Engineering Development of a Coal Fired High 
Performance Power Generation System” between DOE Pittsburgh 
Energy Technology Center and United Technologies Research 
Center. The goals of the program are to develop a coal-fired high 
performance power generation system (HIPPS) by the year 2000 
that is capable of: >47% thermal efficiency; NOx, SO, and Partic- 
ulates <25% NSPS; cost >65% of heat input; all solid wastes 
benign. In order to achieve these goals our team has outlined a 
research plan based on an optimized analysis of a 250 MW, com- 
bined cycle system applicable to both frame type and 
aeroderivative gas turbines. Under the constraints of the cycle 
analysis we have designed a high temperature advanced furnace 
(HITAF) which integrates several combustor and air heater designs 
with appropriate ash management procedures. A survey of cur- 
rently available high temperature alloys has been completed and 
some of their high temperature properties are shown for compari- 
son. Several of the most promising candidates will be selected for 
testing to determine corrosion resistance and high temperature 
strength. The corrosion resistance testing of candidate refractory 
coatings is continuing and some of the recent results are pre- 
sented. This effort will provide important design information that will 
ultimately establish the operating ranges of the HITAF. 


3508 (DOE/PC/92158-T1) Engineering development of ad- 
vanced coal-fired low emission boiler systems: Second 
quarterly final technical progress report, January 1993—March 
1993. Riley Stoker Corp., Worcester, MA (United States). [1993]. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92158. Order Number DE94002760. Source: 
OSTI; NTIS; GPO Dep. 

An lilinois No. 6 coal was selected as the design coal. A specific 
source was identified to provide specifications for preliminary de- 
sign efforts; it is a washed coal having 8% ash, 15.5% moisture, 
3.4% sulfur, and 10,800 Btu/Ilb as received. The alternate coals are 
a Pittsburgh No. 8 medium sulfur bituminous and a Wyoming sub- 
bituminous. Also, a discussion of plant heat rates/efficiency was 
completed and forwarded to DOE. The key points were: (1) A 
supercritical cycle at 3500 psig/1000 F is required to meet the con- 
tract minimum goal of 38% efficiency, and an advanced steam 
cycle (4500 psig, 1100 F double reheat) is required to break the 
40% level of efficiency with the design coal, assuming well- 
engineered, but conventional boiler efficiency/auxiliary power; (2) 
the plant efficiency is sensitive to coal selection, increasing for the 
medium sulfur coal, but decreasing for the subbituminous. 


3509 (NEI-DK-1342) Upgrading a power station: Supple- 
menting with a gas turbine. Manninen, J. (Endat Oy (Finland)). 
Nordisk Gasteknisk Center, Hoersholm (Denmark). Aug 1993. 87p. 
(In Swedish). Order Number DE94721956. Source: OSTI; NTIS. 
An increase in electrical power and a better power-to-heat ratio 
are reasons for repowering a power plant with a gas turbine. This 
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can be connected before the furnace and replace the air fans, or 
used to warm up feedwater and condensate. When repowering a 
hot-water boiler the only alternative is to connect the gas turbine 
before the furnace and use the boiler as a heat-recovery boiler. 
The gas turbine must be of optimal size. When connecting a gas 
turbine before the furnace. Problems can be caused by the de- 
crease of heat transfer by radiation and the increase in heat 
transfer by convection. Simulation calculations were carried out re- 
lated to various types of power plants. Calculations indicate that in 
cogeneration power plants the increase in electrical output can be 
20-35% and in power-to-heat ratio 10-25% when the gas turbine is 
added to the process. The economics of repowering were calcu- 
lated, including investment and repay time. The repowering 
potential in district-heating power plants in Finland has been calcu- 
lated to 2-6 power plants with an increase of 53-83 MW in 
electrical output and an increase of 659-980 GWh or 68-102 million 
m® in natural gas consumption. In industry the increase in electrical 
output would be about 350 MW and the consumption of natural 
gas would increase by 3800 GWh or 395 million m° if all the tech- 
nically potential plants were repowered. In Denmark the potential in 
district-heating power plants is 126-205 power plants with an in- 
stalled heat effect of 650-900 MW. Number of potential industrial 
plants is over 1000 of which over 90% have a heat effect less than 
10 MW. (AB) (11 refs.) 


3510 (NEI-DK—1351) NO, reduction using reburning with 
natural gas: Final report from full-scale trial af SYSAV’s waste 
incineration plant in Malmoe. Bergstroem, J. (Studsvik AB (Swe- 
den)). Nordisk Gasteknisk Center, Hoersholm (Denmark). Sep 
1993. 41p. Order Number DE94721986. Source: OSTI; NTIS. 

Sydvaestra Skaanes Avfallsaktiebolag(SYSAV) operates a 
waste-to-energy plant i Malmoe with two units, incinerating 220,000 
tons/year of municipal and industrial waste. These furnaces are 
since 1991 equipped with urea injection to reduce emissions of 
nitrogen oxides. The reburning system, based on natural gas injec- 
tion resulting in nitrogen oxides reduction to nitrogen, has been 
designed by the Energy and Environmental Research Corporation 
(EER) in California, USA, in cooperation with the Nordic Gas Tech- 
nology Centre in Denmark. Design also included modifications of 
the air jets into the furnace and flue gas recirculation to the fur- 
nace. The results proved reduction of nitrogen oxides concentration 
in flue gas to 160mg/m® possible by means of natural gas injection 
corresponding to 20% of the thermal input to the furnace, com- 
bined with flue gas recirculation. The operating conditions of the 
furnace were however less stable than previously and frequency of 
carbon monoxide peaks increased. 160 mg/m? of nitrogen oxides 
correspond to emission of 75 mg/MJ (waste and natural gas). The 
same emission level is achieved by means of injecting four kg urea 
per ton of waste. (EG) (14 refs.) 
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3511 (CONF-9204250-, pp. 187-190) NO, dispatching in 
plant utility systems using existing tools. Nath, R. (Linnhoff 
March Inc., Houston, TX (United States)); Kumana, J.D. Texas A 
and M Univ., College Station, TX (United States). Energy Systems 
Lab. [1992]. From 14. national industrial energy technology confer- 
ence; Houston, TX (United States); 22-23 Apr 1992. In Fourteenth 
Nationa! Industrial Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

Localized NO, reduction during Ozone Alerts is a problem of in- 
creasing importance to process industries in and around heavily 
industrialized areas. New regulations by local and federal agencies 
are being developed, and many utilities are beginning to offer spe- 
cial tariffs to replace loss of self generated power due to 
mandatory production curtailments. Industrial plant operators have 
to make instantaneous decisions regarding which tariff to choose, 
which boilers/turbines to operate and at what rate, and worry about 
NO, emissions besides. Operating in such an environment is an 
increasingly difficult task. Economic dispatching of plant utility sys- 
tems is commonly done by the gas and electric power companies 
and software tools for such dispatching already exist even at the in- 
dustrial plant level. The purpose of this paper is to show that these 
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existing tools can be easily adapted for NO, dispatching. This is il- 
lustrated with an hypothetical example. 6 refs., 3 figs., 1 tab. 


3512 (CONF-9309152-3) Demonstration of selective cat- 
alytic reduction technology for the control of nitrogen oxide 
emissions from high-sulfur, coal-fired boilers. Hinton, W-.S.; 
Powell, C.A.; Maxwell, J.D. Southern Co. Services, inc., Birming- 
ham, AL (United States). [1993]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89652. 
From 2. annual clean coal technology conference; Atlanta, GA 
(United States); 7-9 Sep 1993. Order Number DE94001960. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the status of the Innovative Clean Coal 
Technology project to demonstrate SCR technology for reduction of 
NO, emissions from flue gas of utility boilers burning US high- 
sulfur coal. The funding participants are the US Department of 
Energy (DOE), Southern Company Services, Inc. (SCS), on behalf 
of the entire Southern Company, Electric Power Research Institute 
(EPRI), and Ontario Hydro. SCS is the participant responsible for 
managing all aspects of the project. The project is being conducted 
on Gulf Power Company's Plant Crist Unit 5 (75-MW nominal ca- 
pacity), located near Pensacola, Florida, on US coals that have a 
sulfur content near 3.0%. The SCR facility treats a 17,400 scfm 
slip-stream of flue gas and consists of three 2.5-MW (5000 scfm) 
and six 0.2-MW (400 scfm) SCR reactors. The reactors operate in 
parallel with commercially available SCR catalysts obtained from 
vendors throughout the world. The design engineering and con- 
struction have been completed, and the startup/shakedown was 
completed in June 1993. Long-term performance testing began in 
July 1993 and will be conducted for two years. Test facility descrip- 
tion and test plans, as well as start-up issues and preliminary 
commissioning test results are reported in this paper. 


3513 (DOE/PC/89651—-T9) Innovative Clean Coal Technol- 
ogy (ICCT): 500 MW demonstration of advanced wall-fired 
combustion techniques for the reduction of nitrogen oxide 
(NO,) emissions from coal-fired boilers: Technical progress 
report, Fourth quarter 1992. Southern Co. Services, Inc., Birm- 
ingham, AL (United States). [1992]. 77p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89651. 
Order Number DE94001971. Source: OSTI; NTIS; GPO Dep. 

This quarterly report discusses the technical progress of an Inno- 
vative Clean Coal Technology (ICCT) demonstration of advanced 
wall-fired combustion techniques for the reduction of nitrogen oxide 
(NO,) emissions from coal-fired boilers. The primary goal of this 
project is the characterization of the low NO, combustion equip- 
ment through the collection and analysis of long-term emissions 
data. A target of achieving fifty percent NO, reduction using com- 
bustion modifications has been established for the project. The 
project provides a stepwise retrofit of an advanced overfire air 
(AOFA) system followed by low NO, burners (LNB). During each 
test phase of the project, diagnostic, performance, long-term, and 
verification testing will be performed. These tests are used to 
quantify the NO, reductions of each technology and evaluate the 
effects of those reductions on other combustion parameters such 
as particulate characteristics and boiler efficiency. Baseline, AOFA, 
and LNB without AOFA test segments have been completed. Anal- 
ysis of the 94 days of LNB tong-term data collected show the full 
load NOx emission levels to be approximately 0.65 Ib/MBtu. Flyash 
LOI values for the LNB configuration are approximately 8 percent 
at full load. Corresponding values for the AOFA configuration are 
0.94 Ib/MBtu and approximately 10 percent. Abbreviated diagnostic 
tests for the LNB+AOFA configuration indicate that at 500 MWe, 
NO, emissions are approximately 0.55 Ib/MBtu with corresponding 
flyash LOI values of approximately 11 percent. For comparison, the 
long-term, full load, baseline NO, emission level was approximately 
1.24 Ib/MBtu at 5.2 percent LOI. Comprehensive testing of the 
LNB+AOFA configuration will be performed when the stack particu- 
late emissions issue is resolved. 


3514 (DOE/PC/89653-T9) Innovative Clean Coal Tech- 
nology (ICCT): 180 MW demonstration of advanced 
tangentially-fired combustion techniques for the reduction of 
nitrogen oxide (NOx) emissions from coal-fired boilers: Topi- 
cal report, LNCFS Levels 1 and 3 test results. Southern Co. 
Services, Inc., Birmingham, AL (United States). 17 Aug 1993. 69p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-90PC89653. Order Number DE94002339. Source: 
OSTI; NTIS; GPO Dep. 

This report presents results from the third phase of an Innovative 
Clean Coal Technology (ICC-1) project demonstrating advanced 
tangentially-fired combustion techniques for the reduction of nitro- 
gen oxide (NOx) emissions from a coal-fired boiler. The purpose of 
this project was to study the NO, emissions characteristics of ABB 
Combustion Engineering’s (ABB CE) Low NO, Concentric Firing 
System (LNCFS) Levels |, Il, and Ill. These technologies were in- 
stalled and tested in a stepwise fashion at Gulf Power Company’s 
Plant Lansing Smith Unit 2. The objective of this report is to provide 
the results from Phase Ill. During that phase, Levels | and Ill of the 
ABB C-E Services Low NO, Concentric Firing System were tested. 
The LNCFS Level Ill technology includes separated overfire air, 
close coupled overfire air, clustered coal nozzles, flame attachment 
coal nozzle tips, and concentric firing. The LNCFS Level | was sim- 
ulated by closing the separated overfire air nozzles of the LNCFS 
Level Ill system. Based upon long-term data, LNCFS Level HI re- 
duced NO, emissions by 45 percent at full load. LOI levels with 
LNCFS Level Ill increased slightly, however, tests showed that LOI 
levels with LNCFS Level Ill were highly dependent upon coal fine- 
ness. After correcting for leakage air through the separated overfire 
air system, the simulated LNCFS Level | reduced NO, emissions 
by 37 percent. There was no increase in LO] with LNCFS Level I. 


3515 (DOE/PC/89653-T11) Advanced tangentially fired 
low-NO, combustion demonstration: Phase 2, LNCFS Level 2 
tests. Smith, L.L. (Energy Technology Consultants, Irvine, CA 
(United States)); Hooper, M. Energy Technology Consultants, 
Irvine, CA (United States); Southern Co. Services, Inc., Birming- 
ham, AL (United States). Aug 1993. 98p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89653. 
(ETEC—92-20085). Order Number DE94003295. Source: OSTI; 
NTIS; GPO Dep. 

This report summarizes the activities and results for the second 
testing phase (Phase 2) of an Innovative Clean Coal Technology 
(ICCT) demonstration of advanced tangentially fired combustion 
techniques for the reduction of nitrogen oxide (NOx) emissions 
from coal-fired boilers. All three levels of Asea Brown Boveri Com- 
bustion Engineering Service’s (ABB CE’s) Low-NO, Concentric 
Firing System (LNCFS) are being demonstrated during this project. 
The primary goal of this project is to demonstrate the NO, emis- 
sions characteristics of these technologies when operated under 
normal load dispatched conditions. The equipment is being tested 
at Gulf Power Company’s Plant Lansing Smith Unit 2 in Lynn 
Haven, Florida. The long-term NO, emission trends were docu- 
mented while the unit was operating under normal load dispatch 
conditions with the LNCFS Level Il equipment. Fifty-five days of 
long-term data were collected. The data included the effects of mill 
patterns, unit load, mill outages, weather, fuel variability, and load 
swings. Test results indicated full-load (180 MW) NO, emissions of 
0.39 Ib/MBtu, which is about equal to the short-term test results. At 
110 MW, long-term NO, emissions increased to 0.42 Ib/MBtu, 
which are slightly higher than the short-term data. At 75 MW, NOx 
emissions were 0.51 lb/MBtu, which is significantly higher than the 
short-term data. The annual and 30-day average achievable NOx 
emissions were determined to be 0.41 and 0.45 lb/MBtu, respec- 
tively, for long-term testing load scenarios. NO, emissions were 
reduced by a maximum of 40 percent when compared to the base- 
line data collected in the previous phase. The long-term NO, 
reduction at full load (180 MW) was 37 percent while NO, reduc- 
tion at low load was minimal. 


3516 (DOE/PC/89768-T14) Pulsed electron beam 
precharger: Final report, September 1, 1989-May 31, 1992. 
Finney, W.C. (ed.); Shelton, W.N. Florida State Univ., Tallahassee, 
FL (United States). Dept. of Physics. [1992]. 296p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89768. Order Number DE94001962. Source: OSTI; NTIS; 
GPO Dep. 

This is the fifth in a series of contracts and grants exploring the 
advanced particulate pollution control technology of electron beam 
precipitation. The project currently under contract with the Pitts- 
burgh Energy Technology Center, US DOE, addresses the 





pressing problem of more efficiently controlling the emission of fine, 
high resistivity fly ash from low sulfur coal-burning power piants. As 
such, the project is an integral part of the DOE mission to advance 
technologies which provide for the safe and economically viable 
utilization of the nation’s large but potentially polluting coal re- 
sources. Within the University Coal Research Program of the DOE, 
the objective of the project is also consistent with the goal of im- 
proving the performance of electrostatic precipitators and possibly 
fabric filters through the use of a first-stage electron beam particle 
precharger. Reducing the emission of particulate matter from coal 
fired boilers is in the national interest from a respiratory health 
standpoint, while improved power efficiency of the removal process 
serves the goals of lowered energy consumption. In addition, an 
earlier spinoff of the ongoing program at FSU was the invention of 
a new technology using pulsed streamer corona for SO. and NO, 
removal, the pulse energized electron reactor (PEER) process. 


3517 (DOE/PC/90285-T11) Synergistic capture mecha- 
nisms for alkali and sulphur species from combustion: 
Quarterly report No. 10, December 1992-February 1993. Peter- 
son, T.W.; Shadman, F.; Wendt, J.O.L.; Wu, Baochun. Arizona 
Univ., Tucson, AZ (United States). Dept. of Chemical Engineering. 
26 Jul 1993. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90285. Order Number 
DE94001979. Source: OSTI; NTIS; GPO Dep. 

A number of sorbents with alumina-silicate base and sulfur cap- 
turing active sites have been developed for simultaneous removal 
of alkali metal compounds and sulfur dioxide. Current report will fo- 
cus on bauxite sorbents, which includes experiments on sulfur 
dioxide absorption, alkali capturing and alkali/sulfur absorption si- 
multaneously by bauxite-based sorbents. The alkali compound 
used here is sodium chloride. Experiments show an effective ad- 
sorption of sulfur or alkali separately, and the combined adsorption 
of alkali/sulfur. Atomic absorption analysis of reaction products 
shows that there is a much higher sodium content in the combined 
reaction products than that of the single reaction of alkali absorp- 


tion by bauxite. Further X-ray diffraction analysis shows that there 
is sodium sulfate in the final products of simultaneous reaction, 
which indicates the formation and then condensation of sodium sul- 
fate in the reaction system. 


3518 (DOE/PC/90547-T12) Evaluation of gas-reburning 
and low NO, burners on a wall fired boiler: Technical 
progress report No. 12, July 1-September 30, 1993. Energy and 
Environmental Research Coprp., Irvine, CA (United States). 15 Oct 
1993. 20p. Sponsored by USDOE, Washington, DC (United 
States);Gas Research Inst., Chicago, IL (United States);Electric 
Power Research Inst., Palo Alto, CA (United States). DOE Con- 
tract FC22-91PC90547. Order Number DE94002396. Source: 
OSTI; NTIS; GPO Dep. 

Clean Coal Technology (CCT) implies the use of coal in an envi- 
ronmentally acceptable manner. Coal combustion results in the 
emission of oxides of nitrogen (NOx), which are precursors of both 
acid rain and ozone formation. The primary objective of this CCT 
project is to evaluate the use of Gas Reburning and Low NO, 
Burners (GR-LNB) for NO, emission control from a wall fired boiler. 
It is anticipated that, if the demonstration is successful, the GR- 
LNB technology could become commercialized during the 1990's 
and will be capable of (1) achieving significant reduction in the 
emissions of nitrogen oxides and sulfur dioxide (another acid rain 
precursor) from existing facilities to minimize environmental im- 
pacts such as transboundary and interstate pollution and/or (2) 
providing for future energy needs in an environmentally acceptable 
manner. Low NO, burners are designed to delay the mixing of the 
coal fuel with combustion air to minimize the NO, formation. Typi- 
cally, one may obtain up to 50% reduction in NO, emissions 
through the use of LNB. For LNB applications, the technology is 
developed and a number of LNB designs are commercially avail- 
able. With GR, about 80-85 percent of the coal fuel is fired in the 
main combustion zone. The balance of the fuel is added down- 
stream as natural gas to create a slightly fuel rich environment in 
which NO, is converted to No. The combustion process is com- 
pleted by over-fire air addition. SO, emissions are reduced to the 
extent that natural gas replaces sulfur-containing coal. The level of 
NO, reduction achievable with 15-20% natural gas is on the order 
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of 50-60%. Thus the emission reduction target of the combination 
of these two developed technologies is about 70%. 


3519 (DOE/PC/90550-T10) Integrated Dry NO,/SO2 Emis- 
sions Control System: Quarterly report No. 7, July 
1—September 30, 1992. Public Service Co. of Colorado, Denver, 
CO (United States). 4 Jun 1993. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-91PC90550. 
Order Number DE94001964. Source: OSTI; NTIS; GPO Dep. 
Public Service Company of Colorado is continuing management 
of the Integrated Dry NO,/SO2 Emissions Control System. The ma- 
jor emphasis this quarter has been on completion of the remaining 
construction of the system and startup and checkout of the equip- 
ment. The low-NO, burners have operated since their startup on 
May 30, 1992 without problem and no unit outages have been ex- 
perienced due to their operation. All combustion system punch list 
items have been complete and plant management is very happy 
with the operation of the new system. Phase 3 operations began 
on August 3, 1992 with the initiation of testing of the combustion 
modifications. Preliminary results indicate that the modifications 
have been very effective and NO, emissions have been reduced 
by nearly 70% to approximately 0.4 lb/MMBtu. These reductions 
were possible while not negatively affecting fly ash unburned car- 
bon or carbon monoxide emissions. Testing of the burner system 
will continue through October 1992. Construction of the dry sorbent 
injection system is now complete and the equipment is ready for 
operation. A few punchlist items remain but these will not affect 
system operations. All equipment has been operated dry without in- 
jecting reagent. A shipment of reagent will be received next quarter 
when final system startup will occur. Major construction of the hu- 
midification system is complete. The dry ash system was completed 
this quarter and has operated continuously from mid September. 


3520 (DOE/PC/91344—-T5) Advanced separation technol- 
ogy for flue gas cleanup: Quarterly technical report No. 5, 
[ApritJune 1993]. Bhown, A.S. SRI International, Menlo Park, CA 
(United States). Aug 1993. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-92PC91344. Order 
Number DE94002165. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to develop a novel system for re- 
generable SO2 and NO, scrubbing of flue gas that focuses on (a) 
a novel method for regeneration of spent SO2 scrubbing liquor and 
(b) novel chemistry for reversible absorption of NO,. In addition, 
high efficiency hollow fiber contactors (HFC) are proposed as the 
devices for scrubbing the SO. and NO, from the flue gas. The sys- 
tem will be designed to remove more than 95% of the SO, and 
more than 75% of the NO, from flue gases typical of pulverized 
coal-fired power plants at a cost that is at least 20% less than 
combined wet limestone scrubbing of SO, and selective catalytic 
reduction of NOx. In addition, the process will make only mar- 
ketable byproducts, if any (no waste streams). The major cost item 
in existing technology is capital investment. Therefore, our ap- 
proach is to reduce the capital cost by using high efficiency hollow 
fiber devices for absorbing and desorbing the SO2 and NO,. We 
will also introduce new process chemistry to minimize traditionally 
well-known problems with SO2 and NO, absorption and desorp- 
tion. For example, we will extract the SO2 from the aqueous 
scrubbing liquor into an oligomer of dimethylaniline to avoid the 
problem of organic liquid losses in the regeneration of the organic 
liquid. Our novel chemistry for scrubbing NO, will consist of water 
soluble phthalocyanine compounds invented by SRI and also of 
polymeric forms of Fe*+* complexes similar to traditional NO, scrub- 
bing media described in the open literature. Our past work with the 
phthalocyanine compounds, used as sensors for NO and NOz in 
flue gases, shows that these compounds bind NO and NO, re- 
versibly and with no interference from O2, CO2, SOz, or other 
components of flue gas. 


3521 (DOE/PC/91347-T5) SOXAL combined SO,/NO, flue 
gas control demonstration: Quarterly report, April-June 1993. 
AQUATECH Systems, Warren, NJ (United States). 3 Aug 1993. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91347. Order Number DE94001973. Source: 
OSTI; NTIS; GPO Dep. 

AQUATECH Systems, a business unit of Allied-Signal Inc., pro- 
poses to demonstrate the technical viability and cost effectiveness 
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of the SOXAL process a combined SO,/NO, control process on a 
3 MW equivalent flue gas slip stream from Niagara Mohawk Power 
Corporation, Dunkirk Steam Station Boiler No. 4, a coal fired boiler. 
The SOXAL process combines 90+% sulfur dioxide removal from 
the flue gas using a sodium based scrubbing solution and regener- 
ation of the spent scrubbing liquor using AQUATECH Systems’ 
proprietary bipolar membrane technology. This regeneration step 
recovers a stream of sulfur dioxide suitable for subsequent process- 
ing to salable sulfur or sulfuric acid. Additionally 90+% control of 
NO, gases can be achieved in combination with conventional urea/ 
methanol injection of NO2 gas into the duct. The SOXAL process 
is applicable to both utility and industrial scale boilers using either 
high or low sulfur coal. The SOXAL demonstration Program began 
September 10, 1991 and is approximately 22 months in duration. 


3522 (DOE/PC/92160-T3) Engineering development of ad- 
vanced coal-fired low-emission boiler systems: Quarterly 
technical progress report, April 1-June 30, 1993. Babcock and 
Wilcox Co., Barberton, OH (United States). Contract Research Div. 
23 Jul 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92160. Order Number 
DE94002163. Source: OSTI; NTIS; GPO Dep. 

Preliminary sketches of the furnace setting with dimensions and 
other appropriate data was distributed to appropriate boiler design 
groups. The purpose of this work was to define and/or establish 
unique mechanical and support requirements and furnace water 
circulation requirements. A preliminary convection pass arrange- 
ment and heating surface requirements were established. Initial 
computer runs indicate, as expected, that establishing even a pre- 
liminary arrangement to meet steam duty requirements was going 
to be a challenge. This due to slightly lower furnace exit gas tem- 
peratures (result of NO, control conditions) and higher final steam 
temperatures (results increasing plant efficiency) than typical of 
conventional design. Work on the furnace and convection pass de- 
sign for the base preliminary unit was completed only to the extent 
necessary to identify design deficiencies, prepare an arrangement 
drawing and determine budgetary cost. Engineering work has been 
completed to the extent planned in this subtask for the base pre- 
liminary unit, Advanced Overfire Air, including preliminary designs 
for the furnace, convection pass, puiverizers, airheaters, flues and 
ducts, preliminary general arrangement drawings, and budgetary 
cost estimates. Work is nearly complete on design of the LEBS 
unit control system based on control methods and philosophy 
established in the NO, Control Subsystems. All appropriate infor- 
mation has been forwarded to Raytheon for use in completing BOP 
subsystem designs, site plot plans and preliminary generating plant 
cost analysis and comparison to a conventional plant. 


3523 (DOE/PC/92521-T41) Removal of CO, from flue 
gases by algae: [Quarterly] technical report, March 1, 1993—- 
May 31, 1993. Akin, C. (inst. of Gas Technology, Chicago, IL 
(United States)); Pradhan, S. Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States). [1993]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE93019791. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this research program is to determine the feasi- 
bility of the alga Botryococcus braunii as a biocatalyst for the 
photosynthetic conversion of flue gas CO, to hydrocarbons. The 
research program involves the determination of the biocatalytic 
characteristics of free and immobilized cultures of Botryococcus 
braunii in bench-scale studies, and the feasibility study and eco- 
nomic analysis of the Botryococcus braunii culture systems for the 
conversion of flue gas CO2 to hydrocarbons. The objective of the 
third quarter of this research program was to determine the growth 
and hydrogen formation characteristics of free and immobilized 
cells of Botryococcus braunii in bench-scale photobioreactors. 
Raceway and inclined surface type bioreactors were used for free 
cell and immobilized cell studies respectively. The free cell studies 
with air and COz enriched air [10% (v/v) COz in air] in media with 
and without NaHCO; were conducted. 


3524 (LLY-RAP-H11/1991) Reduction of NO, -emissions 
in oil-fired boilers by using selective non-catalytic reduction. 
Kannela, H.; Nikkilae, M. Finnish District Heating Association, 
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Helsinki (Finland). 1991. 39p. (in Finnish). Project KTM-62/881/89. 
Order Number DE94702055. Source: OSTI; NTIS. 

LIEKKI Research Programme subproject 5-11. 

The aim of this study was to find out in practice the effects and 
costs of NO, -reduction in oil-fired boilers by using the selective 
non-catalytic reduction (SNCR) technology The tests were made in 
a 40 MWh oil-fired DH-boiler owned by town of Joensuu. The 
equipment and automation for the injection of ammonia/urea was 
delivered by Pentol GmBH, Germany. The reactive substance was 
ammonia-water liquid, which was injected into the furnace at a 
temperature of about 1 000 deg C, where there should be no un- 
desired reactions after the furnace caused by the reaction between 
ammonia and sulphur trioxide. The results of this reaction are am- 
moniumsulphates, which can be very corrosive. The dependence 
of the reaction from the furnace temperature and the reduction 
rates with NH3 /NO mole ratios between 1.0 - 2.5 were studied. 


2005 Environmental Aspects 
Refer also to citation(s) 3954, 3980, 4292, 4316, 5173 


3525 (CONF-9204250-, pp. 177-186) Estimation and re- 
duction methodologies for fugitive emissions from equipment. 
Scataglia, A. (Team, Inc., Webster, TX (United States)). Texas A 
and M Univ., College Station, TX (United States). Energy Systems 
Lab. [1992]. From 14. national industrial energy technology confer- 
ence; Houston, TX (United States); 22-23 Apr 1992. In Fourteenth 
National Industrial Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

Environmental regulations have resulted in the need for industrial 
facilities to reduce fugitive emissions from equipment leaks to their 
lowest Possible level. This paper presents and compares approved 
methods outlined by the US Environmental Protection Agency 
(EPA) for estimating fugitive emissions from equipment leaks, as 
well as strategies to reduce fugitive emissions through leak detec- 
tion and repair (LDAR) programs. Case studies are presented to 
illustrate the difference in computed emissions resulting from the 
different emission estimation methods, and to illustrate the effects 
of a LDAR program implemented to reduce emissions from equip- 
ment leaks. The fugitive emissions reduction benefits of 
implementing an ongoing LDAR program, and the expected reduc- 
tions from using more rigorous field testing and emissions estimate 
techniques are clearly indicated. 4 refs., 9 figs., 5 tabs. 


2007 Legislation and Regulations 
Refer also to citation(s) 3930 
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Refer also to citation(s) 3135, 3811, 3812, 3813, 3814 


3526 (CNIC-00705) Criteria and approaches to emer- 
gency planning zone determination for nuclear power plants. 
Shi Zhongqi (Qinghua Univ., Beijing, BJ (China). Inst. of Nuclear 
Energy Technology). China Nuclear Information Centre, Beijing, BJ 
(China). Jan 1993. 19p. (In Chinese). (TSHUNE-0061.). Order 
Number DE94609243. Source: OSTI; NTIS (US Sales Only); INIS. 

The criteria and approaches to emergency planning zone (EPZ) 
determination for nuclear power plants in other countries or regions 
are introduced. Most approaches fall into two categories, i.e. deter- 
ministic and probabilistic. The comparison and review of these two 
approaches are completed. A proposal of EPZ determination for 
nuclear power plant in China has been suggested after considering 
difficulties that may happen if the criteria of EPZ from USA is ap- 
plied. Finally, according to the recommended criterion and results 
of GDPSA level 3, a plume exposure EPZ of 10 km in radius is 
suitable for Daya Bay Nuclear Power Plant with or without the 
sand bed filter. 


3527 (IAEA-TECDOC-—719) Defining initiating events for 
purposes of probabilistic safety assessment. International 
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Atomic Energy Agency, Vienna (Austria). Sep 1993. 150p. Order 
Number DE94609244. Source: OSTI; NTIS (US Sales Only); INIS. 

This document is primarily directed towards technical staff in- 
volved in the performance or review of plant specific Probabilistic 
Safety Assessment (PSA). It highlights different approaches and 
provides typical examples useful for defining the Initiating Events 
(IE). The document also includes the generic initiating event data- 
base, containing about 300 records taken from about 30 plant 
specific PSAs. In addition to its usefulness during the actual perfor- 
mance of a PSA, the generic IE database is of the utmost 
importance for peer reviews of PSAs, such as the IAEA’s Interna- 
tional Peer Review Service (IPERS) where reference to studies on 
similar NPPs is needed. 60 refs, figs and tabs. 


3528 (INIS-RU-—356) 3. Interindustry conference on reac- 
tor materiais science: Summaries of reports. Volkova, Yu.V.; 
Porodnova, V.I. (eds.). Nauchno-lssledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (Russian Federation). 1992. 125p. (in 
Russian). (CONF-9210405-—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). Order Number DE94608631. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This document contains abstracts on papers presented at the 
Third Interindustry Conference on Reactor Materials Science (Dim- 
itrovgrad, 27-30 October 1992). The subject scope of the papers is 
a follows: fuel and fuel elements of power reactors; structural ma- 
terials of fast breeder reactors and thermonuclear reactors; 
structural materials of WWER and RBMK type reactors; absorbers 
and moderators. 


3529 (INIS-RU-—358, pp. 8-10) Automation of power unit 
arrangement synthesis at the stage of reconstruction. Aris- 
tova, I.V.; Yalovkina, £.B. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The general statement of the problem of power unit arrangement 
synthesis at the stage of reconstruction is considered. It is sug- 
gested to use the approach enabling to perform cooperative 
account of geometrical and a part of physical limitations at the geo- 
metrical level, that is at the stage of constructing the field of 
permissible values of dislocation vector according to conditions of 
object mutual noncrossing. 4 refs. 
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Refer also to citation(s) 3092, 3549, 3550, 3551, 3654, 3655, 
3656, 3657, 3658, 3659, 3738, 3769, 3802, 3803, 3805, 3816, 
3819, 3823 


3530 (CONF-931079—-4) VVER-440 dosimetry and neutron 
spectrum benchmark. Sajot, E. (Louisiana State Univ., Baton 
Rouge, LA (United States). Nuclear Science Center); Kam, F.B.K. 
Oak Ridge National Lab., TN (United States). [1993]. 17p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Water reactor 
safety information meeting; Bethesda, MD (United States); 25-27 
Oct 1993. Order Number DE94002192. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Light Water Reactor (LWR) benchmark experiments performed in 
the United States under the Surveillance Dosimetry Improvement 
Program (SDIP), in general, reported measured reaction rates and 
not neutron flux spectrum. The VVER-440 benchmark experiments, 
using a combination of spherical hydrogen-filled proportional coun- 
ters and a stilbene scintillator detector, were measurements that 
provided a direct verification of the transport neutron flux spectrum. 
The original SAILOR cross-section library from ENDF/B-IV were 
used, except that the iron, hydrogen, and oxygen values from 
ENDF/B-VI were inserted. A linear-least-squares analysis showed 


that the average difference between calculations and measure- 
ments below 10 MeV was (a) less than 6% at the surveillance 
position; (b) less than 5% at the pressure vessel (PV) inner sur- 
face; (c) less than 6% at 1/3 thickness into the PV (1/3 T); (d) less 
than 17% at 2/3 thickness into the PV (2/3 T); and (e) less than 
24% at the PV outer surface. 


3531 (JAERI-M-92-207, pp. 541-547) Research of applica- 
tion of new material to light water reactor components. Mihara, 
Tanetoyo (Advanced Nuclear Equipment Research Inst., Tokyo 
(Japan)). Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 
1992. (CONF-9202184—: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

Advanced Nuclear Equipment Research Institute (ANERI) has 
been doing the research to apply the new material including metal, 
fine ceramics and high polymer which were developed and applied 
in other industries to components and parts of light water reactor 
for the purpose of Improvement of reliability of components, im- 
provement of efficiency of periodic inspection, improvement of 
repair and reduction of radiation exposure of worker. This project 
started upon the sponsorship of Ministry of International Trade and 
Industry (MITI) by the schedule of FY1985-FY1993 (9 years) and 
effective results has been obtained. (author). 


3532 (NUREG/CP-0126-Vol.1, pp. 91-98) NRR research 
user needs for advanced passive reactor designs. Thadani, 
A.C.; Perch, R.L. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007-Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced control system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

The Westinghouse AP-600 and the General Electric Simplified 
Boiling Water Reactor (SBWR) designs are largely based upon 
proven light water reactor technology, though both rely on new de- 
sign or application approaches for their “passive” safety systems. 
There is limited operating experience with passive and natural cir- 
culation systems, such as in Boiling Water Reactor (BWR) isolation 
condenser designs and Pressurized Water Reactor (PWR) nitrogen 
injection accumulators. However, while the basic principles may be 
similar, the range of operating conditions and response require- 
ments are much more demanding. The analytical capability to 
model and predict the performance of such systems under a wide 
range of plant upsets and challenges is necessary. of particular 
note is a requirement to demonstrate adequate core and contain- 
ment heat removal using passive containment heat removal 
systems which rely on complex natural circulation flow paths and 
operation of natural circulation heat exchangers at low pressures 
and/or in the presence of non-condensible gases. The operability 
and reliability of newly designed components, or components in 
new applications must also be proven. 


3533 (NUREG/CP-0126-Vol.1, pp. 147-157) Safety re- 
search for the SBWR. Rao, A.S. (GE Nuclear Energy, San Jose, 
CA (United States)); Fitch, J.R.; Billig, P.F. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. (CONF-921007—Vol.1: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 1, 
Plenary session, Advanced reactor research, Advanced passive 
LWRs, Advanced instrumentation and control hardware, Advanced 
control system technology, Human factors research, EPRI’s nu- 
clear safety research and development. 524p. Source: OSTI; 
NTIS; INIS; GPO. 
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This paper provides an overview of the major research that has 
been done to support the design of the safety systems of the 
600MW(e) Simplified Boiling Water Reactor (SBWR). The major in- 
novation in the design has been the use of condensers to remove 
the post accident decay heat from the plant. Several test programs 
have been completed or are ongoing to calculate the heat transfer 
characteristics. These tests included prototypical components in 
separate effects tests and scaled separate effects and integral sys- 
tems tests. 17 refs., 5 figs. 


3534 (NUREG/CP-0126-Vol.1, pp. 159-162) AP600 design 
basis and severe accident scoping calculations with the CON- 
TAIN code. Tills, J. (Jack Tills and Associates, Inc., Sandia Park, 
NM (United States)); Murata, K.K.; Washington, K.E. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. DOE Contract AC04-76DP00789. 
(CONF-921007-Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced control system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

The Westinghouse AP600 plant is one of a number of new reac- 
tor plant concepts being proposed by industry. One of the unique 
design features of the AP600 plant is the method by which the 
containment is cooled during a reactor accident. Through the pas- 
sive containment cooling system (PCCS), the containment steel 
shell is passively cooled by natural convection of air and by water 
film evaporation from the shell exterior surface. In this study an 
analysis of the AP600 plant was conducted for postulated design 
basis accident (DBA) and severe accident scenarios using the 
NRC containment code CONTAIN with new code enhancements to 


model water film transport and evaporation on the exterior of the 
containment shell. 


3535 (NUREG/CP-—0126-Vol.1, pp. 163-168) COMMIX analy- 
sis of AP-600 passive containment cooling system. Chang, 
J.F.C. (Argonne National Lab., IL (United States)); Chien, T.H.; 
Jianmin Ding; Sun, J.G.; Sha, W.T. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1993. (CONF-921007—Vol.1: 20. water reactor safety informa- 
tion meeting, Bethesda, MD (United States), 21-23 Oct 1992). In 
Proceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 1, Plenary 
session, Advanced reactor research, Advanced passive LWRs, Ad- 
vanced instrumentation and contro! hardware, Advanced control 
system technology, Human factors research, EPRI’s nuclear safety 
research and development. 524p. Source: OSTI; NTIS; INIS; GPO. 

COMMIX modeling and basic concepts that relate components, 
i.e., containment, water film cooling, and natural draft air flow sys- 
tems. of the AP-600 Passive Containment Cooling System are 
discussed. The critical safety issues during a postulated accident 
have been identified as (1) maintaining the liquid film outside the 
steel containment vessel, (2) ensuring the natural convection in the 
air annulus, and (3) quantifying both heat and mass transfer accu- 
rately for the system. The lack of appropriate heat and mass 
transfer models in the present analysis is addressed, and addi- 
tional assessment and validation of the proposed models is 
proposed. 8 refs., 1 fig. 


3536 (NUREG/CP-0126-Vol.1, pp. 169-181) MELCOR modi- 
fications for SBWR applications. Hyman, C.R. (Oak Ridge 
National Lab., TN (United States)); Greene, S.R.; Sanders, R.L.; 
Hodge, S.A. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
DOE Contract AC05-840R21400. (CONF-921007—Vol.1: 20. water 
reactor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 1, Plenary session, Advanced reactor research, Advanced 
passive LWRs, Advanced instrumentation and control hardware, 
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Advanced control system technology, Human factors research, 
EPRI’s nuclear safety research and development. 524p. Source: 
OSTI; NTIS; INIS; GPO. 

The Simplified Boiling Water Reactor (SBWR) has design fea- 
tures that require new models in the application of existing severe 
accident codes. The Nuclear Regulatory Commission (NRC) has 
sponsored work at the Oak Ridge National Laboratory to assess 
the MELCOR and SCDAP/RELAP computer codes for application 
to the SBWR. The goal of this work is to provide the NRC with 
tools that can be used to support reviews of advanced light water 
reactor licensing applications. Initial efforts have concentrated on 
the study of the proposed SBWR design, development of working 
input decks, and preliminary investigation of several hypothetical 
accident scenarios. From this work, it has become clear that vul- 
nerabilities to traditional severe accident sequences have been 
reduced for the SBWR compared to conventional boiling water re- 
actors. To establish severe accident analytical capability for the 
SBWR, there are several unique features that must be better rep- 
resented. This paper discusses this work and presents the 
recommended enhancements in MELCOR modeling capability re- 
quired for the SBWR. 12 refs., 6 figs. 


3537 (NUREG/CP-0126-Vol.1, pp. 183-193) Control and 
protection system modernization in nuclear power plants. 
Bhatt, S. (Electric Power Research Inst., Palo Alto, CA (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Mar 1993. (CONF- 
921007—Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced control system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

The majority of the control and protection systems of existing 
nuclear power plants use old analog technology and design philos- 
ophy. Integrating human factors engineering principles had not 
been a strong consideration in the original design of the systems. 
Since the Three Mile Island accident, the nuclear industry has rec- 
ognized the need for more comprehensive information in an easily 
understandable format to aid the plant operational staff to better 
assess the plant status. Advancements in this area have not been 
totally coordinated to obtain the full benefit of the added informa- 
tion or controls. In addition, there is a growing unavailability of 
replacement parts for the nuclear plant control and protection 
systems, mounting evidence of obsolescence, and equipment unre- 
liability that challenges the systems designed to provide protection 
from spurious scram incidence. The modern technology system re- 
places the obsolete equipment, improves the design, and is a more 
reliable system. Nuclear power plants have different requirements 
than other industries. Utilities and regulators do not want long 
transition periods to discover unreliable equipment, to make a con- 
troller work properly, or to train operators. The most desirable goal 
is to have new equipment functioning properly when it is installed, 
and to have plant personnel trained to use and maintain it immedi- 
ately. EPRI's goal is to help utilities be able to install proven new 
equipment that improves performance and is easily maintained and 
operated. This objective is aided by industry standards that when 
followed expedite regulatory review an designs that can be verified 
and validated for nuclear use. 3 figs., 1 tab. 


3538 (NUREG/CP-0126-Vol.1, pp. 195-212) Environmental 
qualification and functional issues for microprocessor-based 
reactor protection systems. Korsah, K. (Oak Ridge National Lab., 
TN (United States)); Kisner, R.; Wood, R.T.; Antonescu, C. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. DOE Contract AC05-840R21400. 
(CONF-921007—Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 





reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced control system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

Issues of obsolescence and lack of infrastructural support in 
(analog) spare parts, coupled with the potential benefits of digital 
systems, are driving the nuclear industry to retrofit analog instru- 
mentation and control (l&C) systems with digital and 
microprocessor-based systems. This movement away from analog 
can be expected to increase in advanced light-water reactors (AL- 
WRs), which will make extensive use of fiber optic transmission, 
multiplexing techniques, and microprocessor-based technology. Al- 
though these technologies have several advantages and, in fact, 
have been in widespread use in the non-nuclear industry for sev- 
eral years, their application to safety-related systems in nuclear 
power plants raises key issues relating to the systems’ environ- 
mental and functional reliability. For example, does the new 
hardware introduce additional system aging degradation mecha- 
nisms that could adversely impact the safety of the plant? Do the 
systems introduce the possibility of new and different malfunction 
scenarios or increase the probability of common-mode failures that 
could reduce the reliability of the safety system? Are current 
environmental qualification standards adequate for microprocessor- 
based |&C systems? Accordingly in 1991 the Nuclear Regulatory 
Commission (NRC) initiated the Qualification of advanced Instru- 
mentation and Control Systems program at ORNL to investigate 
issues that may arise with the use of advanced digital |&C in AL- 
WRs. The results of the studies to date are summarized in this 
paper. 22 refs., 2 figs., 2 tabs. 


3539 (NUREG/CP—0126-Vol.1, pp. 213-224) Technical basis 
for acceptance criteria on the susceptibility of digital systems 
to electromagnetic interference. Ewing, P.D. (Oak Ridge Na- 
tional Lab., TN (United States)); Korsah, K.; Antonescu, C. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. DOE Contract AC05-840R21400. 
(CONF-921007—Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced control system technology, 
Human factors research, EPRI’s nuciear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

This paper discusses the development of the technical basis for 
establishing acceptance criteria on the susceptibility of digital sys- 
tems to electromagnetic interference (EMI). The effort is sponsored 
by the US Nuclear Regulatory Commission and stems from the 
safety-related issues that need to be addressed with the applica- 
tion of digital instrumentation and controls systems in nuclear 
power plants. Designers of digital circuits are incorporating increas- 
ingly higher clock frequencies and lower logic voltage levels, 
thereby leading to the risk of susceptibility when spurious interfer- 
ence is misinterpreted as legitimate logic. Development of the 
technical basis for acceptance criteria centers around establishing 
good engineering practices to ensure that sufficient levels of elec- 
tromagnetic compatibility (EMC) are maintained between the 
nuclear power plant's electronic and electromechanical systems. 
First, good EMC design and installation practices are needed to 
control the emissions from interference sources and their impact on 
other nearby circuits and systems. Then, a test and evaluation pro- 
gram is needed to outline the EMI tests to be performed, the 
associated test methods to be followed, and adequate test limits to 
ensure that the circuit or system under test meets the recom- 
mended guidelines. Test and evaluation should be followed by 
periodic maintenance to assess whether the recommended EMI 
control practices continue to be adhered to as part of the routine 
operation of the nuclear power plant. By following these steps, the 
probability of encountering safety-related problems associated with 
EMI will be greatly reduced. 6 refs., 5 tabs. 


3540 (NUREG/CP-0126-Vol.1, pp. 225-236) Evaluation of 
smart sensor technologies for instrument calibration reduction 
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in nuclear power plants. Stansberry, D.V. (Analysis and Measure- 
ment Services Corp., Knoxville, TN (United States)); Mitchell, D.W.; 
Hashemian, H.M.; Antonescu, C.L. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1993. (CONF-921007—Vol.1: 20. water reactor safety informa- 
tion meeting, Bethesda, MD (United States), 21-23 Oct 1992). In 
Proceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 1, Plenary 
session, Advanced reactor research, Advanced passive LWRs, Ad- 
vanced instrumentation and control hardware, Advanced control 
system technology, Human factors research, EPRI’s nuclear safety 
research and development. 524p. Source: OSTI; NTIS; INIS; GPO. 

A comprehensive research and development project is being 
conducted to provide the NRC with objective information on the ac- 
curacy and effectiveness of smart sensor technologies for on-line 
testing of the calibration stability and accuracy of process instru- 
mentation channels in conventional and advanced light water 
reactors. The project includes both laboratory and in-plant mea- 
surements. The laboratory measurements are being conducted 
using typical sensors and instrumentation installed in a laboratory 
test loop simulating a pressurized water reactor (PWR) flow loop. 
The in-plant tests are being conducted in cooperation with the Duke 
Power Company at the McGuire nuclear power station Unit 2. This 
is a four loop Westinghouse PWR. Presently, 170 signals from var- 
ious primary and secondary instrumentation channels at McGuire 
are being monitored on a continuous basis. The on-line monitoring 
data will be used in the assessment and improvement of the avail- 
able technologies, and in the development of new technologies. 
The results of the on-line calibration monitoring at McGuire will be 
compared with those of the conventional calibration test results to 
determine if the accuracy of the on-line testing methods are com- 
parable to the conventional methods. 2 refs., 8 figs., 1 tab. 


3541 (NUREG/CP-0126-Vol.1, pp. 277-290) Risk impact of 
digital technology. Gertman, D.I. (idaho National Engineering 
Lab., Idaho Falls (United States)); Ostrom, L.T.; Wilhelmsen, C.A.; 
Galyean, W.J. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
DOE Contract AC07-761D01570. (CONF-921007—Vol.1: 20. water 
reactor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 1, Plenary session, Advanced reactor research, Advanced 
passive LWRs, Advanced instrumentation and contro] hardware, 
Advanced control system technology, Human factors research, 
EPRI’s nuclear safety research and development. 524p. Source: 
OSTI; NTIS; INIS; GPO. 

Digital control systems have been implemented in a variety of 
nuclear, petrochemical and aerospace industrial settings. Under US 
Nuclear Regulatory Commission (NRC) sponsorship, Idaho Na- 
tional Engineering Laboratory (INEL) personnel performed research 
to assess the effectiveness of existing Human Reliability Analysis 
(HRA) models, methods, and data to support probabilistic risk as- 
sessment (PRA) of nuclear power plants (NPPs) backfit with digital 
instrumentation and contro! systems. Because existing HRA data 
for developing PRAs are limited, the INEL staff performed literature 
surveys and structured interviews with operations and training per- 
sonnel in the petrochemical industry; operations and training staff 
at US Department of Energy (DOE) facilities; NRC licensing exam- 
iners familiar with US NPPs where aging analog systems have 
been replaced with digital systems; and operations, training, and 
human factors personnel associated with Ontario Hydro. We deter- 
mined that changes in existing HRA modeling methods, HRA data 
quantification, and sources of human error probability (HEP) data 
are needed in order to enable NRC staff to assess the risk associ- 
ated with digital technology. 19 refs., 3 figs., 4 tabs. 


3542 (NUREG/CP-0126-Vol.1, pp. 409-436) Human perfor- 
mance in operating events. Lanik, G.F.; Kauffman, J.V.; Trager, 
E.A.; Spence, R.A. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007—Vol.1: 20. water reactor safety information meeting, 
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Bethesda, MD (United States), 21-23 Oct 1992). in Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and contro! hardware, Advanced control system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

Operating events have shown the importance of human perfor- 
mance in reactor safety. To obtain additional information, the Office 
for Analysis and Evaluation of Operational Data (AEOD) of the US 
Nuclear Regulatory Commission (NRC) began a program in 1990 
to conduct onsite, indepth studies of human performance during 
selected power reactor events. This report provides descriptions of 
these events and some potentially generic observations and con- 
clusions. Over the past 2 = years, AEOD has investigated 16 
events as part of this program. Nine events occurred at 
pressurized-water reactors (PWRs) and seven occurred at boiling- 
water reactors (BWRs). The events occurred at power and during 
shutdown. The conclusions of this work fall into four groups: con- 
trol room organization, procedures, human-machine interface and 
industry initiatives. 18 refs. 


3543 (NUREG/CP-0126-Vol.1, pp. 447-467) Outage man- 
agement — EPRI activities. Kalra, S.P.; Chu, B.; Singh, A.; 
Oehlberg, R.; Sursock, J.P. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1993. (CONF-921007—Vol.1: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). in Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth water 
reactor safety information meeting: Volume 1, Plenary session, Ad- 
vanced reactor research, Advanced passive LWRs, Advanced 
instrumentation and control hardware, Advanced contro] system 
technology, Human factors research, EPRI’s nuclear safety re- 
search and development. 524p. Source: OSTI; NTIS; INIS; GPO. 
The mission of EPRI’s outage management program is to en- 
hance nuclear power safety and reliability. This paper discusses a 
set of interrelated projects at EPRI that address the technical needs 
of nuclear utilities in the area of outage management. Many of the 
these projects are underway with the products in use or nearing re- 
lease. Others are in the planning phase. This paper also describes 
the near-term and long-term outage management needs and 
shows how each project, and the program as a whole addresses 
these needs. The projects are grouped in four categories: (1) Risk 
Assessment and Management, (2) Human Reliability Enhance- 
ments, (3) Risk-based Regulation Assessment, and (4) Outage 
Optimization. These projects maintained a close interface with util- 
ity advisory and other industry group’s doing related work. EPRI is 
actively transferring the results and products of this program. Draft 
and final reports for completed work are referenced. For software, 
a demonstration disk is available. Workshops are conducted and 
planned to transfer the technology. All the activities are with the 
utility participation and utilities are encouraged to participate as de- 
velopment sites, validation sites, or first-use sites. 12 refs., 9 figs. 


3544 (NUREG/CP-0126-Vol.1, pp. 469-482) Chexal- 
Horowitz model for flow accelerated corrosion in 
CHECWORKS™. Chexal, B. (Electric Power Research Inst., Palo 
Alto, CA (United States)); Horowitz, J. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1993. (CONF-921007—Vol.1: 20. water reactor safety informa- 
tion meeting, Bethesda, MD (United States), 21-23 Oct 1992). In 
Proceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 1, Plenary 
session, Advanced reactor research, Advanced passive LWRs, Ad- 
vanced instrumentation and control hardware, Advanced control 
system technology, Human factors research, EPRI’s nuclear safety 
research and development. 524p. Source: OSTI; NTIS; INIS; GPO. 

Since the Surry pipe rupture in 1986, the United States utility in- 
dustry and the Electric Power Research Institute (EPRI) have been 
concerned about wall thinning in nuclear piping systems caused by 
flow-accelerated corrosion (FAC). To assist utilities in controlling 
FAC, EPRI has developed the CHEC® family of computer pro- 
grams. In general, the CHEC® family of codes has been very 
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successful in predicting the most susceptible locations in the plants 
such that proactive inspections can be performed to prevent fail- 
ures. Where FAC caused piping failures have occurred, they have 
been associated with lack of implementation of the technology. The 
success of the methodology has demonstrated the benefit for even 
more powerful technology. It is called CHECWORKS. The first re- 
lease of CHECWORKS™ will integrate the capabilities of the five 
members of the CHEC family and make the predictions easier and 
less costly to perform. CHECWORKS™ will also include an update 
to the Chexal-Horowitz predictive model that is used to predict FAC 
wear rates. Using a series of modules that share a common data- 
base, utility personnel will be able to identify where a corrosion 
attack is occurring, what is causing it, and where the resulting 
corrosion waste is going. In addition, CHECWORKS™ has been 
designed to add predictions for other types of corrosion. This paper 
describes the design and status of CHECWORKS™ and discusses 
the application of the FAC module to solve plant design problems. 
Design issues occur either during the initial plant design — such as 
design of piping systems for the advanced light water reactor, or 
when plant experience indicates that design or operational changes 
are required to control FAC. CHECWORKS"™ is being designed to 
serve the needs of the nuclear utilities. 6 refs., 1 tab. 


3545 (NUREG/CP-0126-Vol.1, pp. 511-524) EPRI’s IPE 
Technical Assistance Package. Haugh, J. (Electric Power Re- 
search Inst., Palo Alto, CA (United States)); Machiels, A.; Sursock, 
J.P. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Mar 1993. (CONF- 
921007—Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced control system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

The Electric Power Research Institute (EPRI) has developed the 
Individual Plant Examination (IPE) Technical Assistance Package 
to help utilities conduct IPEs efficiently. These IPEs entail system- 
atic examinations of plant responses to internally initiated upset 
events and will help utilities identify and severe accident “vulnera- 
bilities” that exist and help determine how to deal with them. The 
package offers databases, guidelines, methods, and software to 
aid in probabilistic risk assessments (PRAs) and in investigations 
of severe accident phenomena issues. These tools assist utilities in 
developing realistic understandings of BWR and PWR plant risk 
profiles at minimum cost. 31 refs., 3 figs. 


3546 (STUK-B-YTO-110) Operation of Finnish nuclear 
power plants: Quarterly report 1 st quarter, 1993. Tossavainen, 
K. (ed.). Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Sep 1993. 23p. Order Number DE94607726. 
Source: OSTI; NTIS; INIS. 

Published also in Finnish as report number STUK-B-YTO—108. 

Quarterly reports on the operation of Finnish nuclear power 
plants describe events and observations, relating to nuclear safety 
and radiation protection which the Finnish Centre for Radiation and 
Nuclear Safety considers safety significant. Safety-enhancing modi- 
fications at the nuclear power plants and issues relating to the use 
of nuclear energy which are of general interest are also reported. 
The reports include a summary of the radiation safety of plant per- 
sonnel and the environment, as well as tabulated data on the 
production and load factors of the plants. In the first quarter of 
1993, a primary feedwater system pipe break occurred at Loviisa 
2, in a section of piping after a feedwater pump. The break was 
erosion-corrosion induced. Repairs and inspections interrupted 
power generation for seven days. On the International Nuclear 
Event Scale the event is classified as a level 2 incident. Other 
events in the first quarter of 1993 had no bearing on nuclear safety 
and radiation protection. 


3547 (VTT-TIED—1472) Technical limitations of nuclear 
fuel materials and structures. Hansson, L. (Technical Research 
Centre of Finland, Espoo (Finland). Metals Lab.); Planman, T.; Vi- 
tikainen, E. Technical Research Centre of Finland, Espoo (Finland). 





May 1993. 25p. (In Finnish). Order Number DE94607727. Source: 
OSTI; NTIS; INIS. 

This report gives a summary of the tasks carried out within the 
project Technical limitations of nuclear fuel materials and struc- 
tures’ which belongs to the Finnish national research programme 
called ’Systems behaviour and operational aspects of safety’. The 
duration of the project was three years from 1990 to 1992. Most 
western LWR utilities, including the two Finnish ones have an in- 
centive to implement extended burnup fuel cycles in their nuclear 
power plants. The aim of this project has been authorities to sup- 
port them in the assessment and licensing of new fuel designs and 
materials. The research work of the project was focused on collect- 
ing and qualifying fuel performance data and on performing 
laboratory tests on fresh and irradiated cladding and structural ma- 
terials. Moreover, knowledge of the high burnup phenomena was 
obtained through participation in international research projects 
such as OECD Halden Project and several Studsvik projects. Ex- 
perimental work within the framework of the VVER fuel cooperative 
effort was also continued. (orig.). 
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Refer also to citation(s) 3530, 3531, 3534, 3535, 3537, 3538, 
3539, 3540, 3542, 3543, 3544, 3545, 3546, 3547, 3654, 3655, 
3656, 3657, 3658, 3659, 3673, 3735, 3769, 3798, 3801, 3802, 
3816, 3819, 3822, 3823, 4427, 4441, 4514 


3548 (BNL-NUREG-49115) Reactor Coolant Pump seal is- 
sues and their applicability to new reactor designs. Ruger, 
C.J.; Higgins, J.C. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 6p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CHO00016. 
(CONF-930807-8: 16. reactor operations international topical 
meeting, Long Island, NY (United States), 15-18 Aug 1993). Order 
Number DE94001901. Source: OSTI; NTIS; INIS; GPO Dep. 
Reactor Coolant Pumps (RCPs) of various types are used to cir- 
culate the primary coolant through the reactor in most reactor 
designs. RCPs generally contain mechanical seals to limit the leak- 
age of pressurized reactor coolant along the pump drive shaft into 
the containment. The relatively large number of RCP seal and seal 
auxiliary system failures experienced at US operating plants during 
the 1970's and early 1980's raised concerns from the US Nuclear 
Regulatory Commission (NRC) that gross failures may lead to re- 
actor core uncovery and subsequent core damage. Some seal 
failure events resulted in a loss of primary coolant to the contain- 
ment at flow rates greater than the normal makeup capacity of 
Pressurized Water Reactor (PWR) plants. This is an example of 
RCP seal failures resulting in a small Loss of Coolant Accident 
(LOCA). This paper discusses observed and potential causes of 
RCP seal failure and the recommendations for limiting the likeli- 
hood of a seal induced small LOCA. Issues arising out of the 
research supporting these recommendations and subsequent pub- 
lic comments by the utility industry on them, serve as lessons 
learned, which are applicable to the design of new reactor plants. 


3549 (CEA-CONF—11530) Thermodynamic calculation of 
phase equilibria in oxide complex systems: prediction of 
some selected fission products (BaO, SrO, LajO3) releases. 
Cenerino, G. (CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de l'Environnement et des Installa- 
tions); Chevalier, P.Y.; Fischer, E. CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. de Protection de 
l'Environnement et des Installations. 1992. 7p. (CONF-9204105-: 
2. Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992). Order 
Number DE94609252. Source: OSTI; NTIS (US Sales Only); INIS. 

We have previously established the status of the art from 1988 
up today on the subject of thermodynamic data bases and equilib- 
rium calculation code adapted to the molten core concrete 
interaction. This paper deals about the extension of the data base 
of 5 oxides (UO2, ZrO2, SiO2, CaO, AlzO3) to 3 selected other ox- 
ides (BaO, SrO, LagO3), including condensed and gas phases 
together, in order to predict the fission products release with a 
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good reliability, taking into account the non-ideal behaviour of the 
oxides in the condensed phase. (author). 7 refs., 6 figs., 1 tab. 


3550 (CEA-CONF—11531) Thermodynamic data bases and 
calculation code adapted to the modelling of molten core con- 
crete interaction (M.C.C.I.) phenomena, developed jointly by 
Thermodata and the "institut de Protection et de Surete Nucle- 
aire” (France). Cenerino, G. (CEA Centre d'Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. de Protection de 
Environnement et des Installations); Chevalier, P.Y. CEA Centre 
d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. de Protection 
de l'Environnement et des Installations. 1992. 8p. (CONF-9204105— 

2. Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992). Order 
Number DE94609253. Source: OSTI; NTIS (US Sales Only); INIS. 

An oxide data base containing the main five oxides Al,O3, CaO, 
SiOz, UOz and ZrOz of a corium obtained if the reactor core melts 
through the vessel and slumps into the concrete reactor cavity is 
developed using the GEMINI2 code. This oxide quinary system 
study takes into account physical realistic thermodynamical model- 
ing of all the possible equilibrium species of the system. Two 
applications are presented: the determination of liquidus and 
solidus temperatures of some selected mixtures of the quinary sys- 
tem (core: UO,-ZrO, and concrete: Al,O3-CaO-SiO.), a better 
modeling of the fission products release by vaporization from the 
corium. (A.B.). 5 refs., 2 figs. 


3551 (CEA-CONF—11532) Interest of thermochemical data 
bases linked to complex equilibria calculation codes for prac- 
tical applications. Cenerino, G. (CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. de Protection de 
l'Environnement et des Installations); Chevalier, P.Y.; Fischer, E.; 
Marbeuf, A.; Frenk, A. CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection de l'Environnement et des 
Installations. 1992. 13p. (CONF-9204214—: Thermodynamics of al- 
loys 1992, Nancy (France), 28 Apr - 1 may 1992). Order Number 
DE94609254. Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1974, Thermodata has been working on developing an In- 
tegrated Information System in Inorganic Chemistry. A major effort 
was carried on the thermochemical data assessment of both pure 
substances and multicomponent solution phases. The available 
data bases are connected to powerful calculation codes (GEMINI = 
Gibbs Energy Minimizer), which allow to determine the thermody- 
namical equilibrium state in multicomponent systems. The high 
interest of such an approach is illustrated by recent applications in 
as various fields as semi-conductors, chemical vapor deposition, 
hard alloys and nuclear safety. (author). 26 refs., 6 figs. 


3552 (CEA-CONF—-11602) Long-lived waste transmutation 
in reactors. Tommasi, J. (CEA Centre d’Etudes de Cadarache, 13 
- Saint-Paul-lez-Durance (France). Dept. d’Etudes des Reacteurs); 
Delpech, M.; Grouiller, J.P.; Zaetta, A. CEA Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Direction des 
Reacteurs Nucleaires. 1993. 8p. (CONF-930913—: Global ’93: fu- 
ture nuclear systems - emerging fuel cycles and waste disposal 
options, Seattle, WA (United States), 12-17 Sep 1993). Order 
Number DE94609255. Source: OSTI; NTIS (US Sales Only); INIS. 

In the frame of the SPIN program on improved separation and 
incineration of long-lived nuclear waste, this paper reviews the 
studies under way at CEA on minor actinide and fission product 
transmutation in both thermal and fast fission reactors. Depending 
on the differences brought on cycle operations a choice is made 
on recycling options for each element. The irradiations are 
described and transmutation rates are given, together with the nec- 
essary proportion of burner reactors in nuclear power in order to 
equilibrate productions with destructions, and the resulting reduc- 
tions in radiotoxicity. 5 refs., 8 figs., 8 tabs. 


3553 (CEA-CONF-11604) Incineration of actinide targets 
in a pressurized water reactor spin project. Puill, A. (CEA Cen- 
tre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie); Bergeron, J. CEA Centre d’Etudes 
de Cadarache, 13 - Saint-Paul-liez-Durance (France). Direction des 
Reacteurs Nucleaires. 1993. 8p. (CONF-930913—: Global '93: fu- 
ture nuclear systems - emerging fuel cycles and waste disposal 
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options, Seattle, WA (United States), 12-17 Sep 1993). Order 
Number DE94609256. Source: OSTI; NTIS (US Sales Only); INIS. 

The ability of Pressurized Water Reactors (PWR) with uranium 
fuel to limit the inventory growth of minor actinides (237 neptunium, 
and americium) produced by the French nuclear powerplants is 
studied. Targets containing an actinide oxide mixed to an inert ma- 
trix are loaded in some reactors. After being irradiated along with 
the fuel, the target is specially reprocessed. The remaining actinide 
and the plutonium which is produced, added to fresh actinide, are 
recycled in new targets. The radiotoxicity balance, with and without 
incineration, is examined considering that only the losses coming 
from the target reprocessing treated as waste. A scenario arbitrarily 
based on 18 years of operation results in a reduction of the ra- 
diotoxicity of the waste by a factor between 10 and 20, depending 
on the actinide considered. 6 refs., 6 figs., 6 tabs. 


3554 (CEA-CONF—11612) Environmental survey around 
EDF nuclear power plants. Foulquier, L. (CEA Centre d’Etudes 
de Fontenay-aux-Roses, 92 (France). Dept. de Protection de 
l'Environnement et des Installations); Carre, M.; Hartmann, P.; 
Rufenach, M. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de l'Environnement et des Installa- 
tions. 1992. 5p. (CONF-920950-: Seminar on impact of nuclear 
installations on the environment, Fribourg (Switzerland), 15-18 Sep 
1992). Order Number DE94609257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Description of various types of environmental test carried out un- 
der the responsibility of the Operator of nuclear power plants in 
France, with taking Fessenheim nuclear power plant as an exam- 
ple: permanent monitoring of radioactivity, periodic radioecological 
assessments, main results of measurements taken, showing that 
there are no detectable effects of the plant on the environment, 
policy of openness by publication of these results. 


3555 (CNIC—00695) Post-experiment analysis of natural 
circulation for Qinshan Nuclear Power Plant. Zhang Zhujiang 
(Research Inst. of Nuclear Power Operation, Wuhan (China)); Xu 
Shoulu. China Nuclear information Centre, Beijing, BJ (China). Dec 
1992. 10p. (in Chinese). (RINPO-0010.). Order Number 
DE94609258. Source: OSTI; NTIS (US Sales Only); INIS. 

The natural circulation ability of PWR (pressurized water reactor) 
coolant system is one of inherent safeties of this kind NPP (nuclear 
power plant). According to the procedures and measured parame- 
ters of the natural circulation testing in Qinshan NPP, a LWR 
transient analysis code RETRAN-02 was used to simulate and 
calculate the ability of natural cooling circulation under different re- 
actor power. For evaluating the reliability of experimental results 
and the impact of equipment parameters on the calculation, the 
comparison of pre-experiment analysis, post-experiment analysis 
and experimental results is completed. 


3556 (DOE/ER/12898-1) Evaluation of the use of metal al- 
loy fuels in pressurized water reactors: Progress report, 
September 1989-November 1990. Georgia Inst. of Tech., Atlanta, 
GA (United States). [1990]. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-89ER12898. Order 
Number DE94002938. Source: OSTI; NTIS; INIS; GPO Dep. 

The project concentrated on model development. Reactor 
physics modeling involved establishing accurate models with PC 
versions of COMBINE and VENTURE. Fuel performance analysis 
will start with METAL- LIFE. In order to justify the change of fuel to 
metal alloy, large benefits will have to be found; the cost benefit re- 
ported is not sufficient. The fuel pin will be annular and contact the 
clad; the clad thickness will force the fuel to grow toward the cen- 
tral hole. This report reports: design improvements, neutronic 
model development, COBRA modifications, reactor kinetics model 
development, RELAP code, and fuel performance. 


3557 


(INIS-RU-356, pp. 6-7) Study on working capacity of 
fuel elements and fuel assemblies for WWER type reactors an- 


der accident conditions. Goryachev, A.V.; Grachev, A.F.; 
Dvoretskij, V.G.; Kosvintsev, Yu.Yu.; Kungurtsev, 1.A.; Makhin, 
V.M.; Smirnov, V.P.; Tsykanov, V.A. Nauchno-issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (in 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
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1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL ASSEMBLIES/performance testing; 
FUEL ASSEMBLIES/wwer type reactors; FUEL ELEMENTS/ 
performance testing; FUEL ELEMENTS/wwer type reactors; FIS- 
SION PRODUCTS; HEATING; LOSS OF COOLANT; MAXIMUM 
CREDIBLE ACCIDENT; MODIFICATIONS; REACTIVITY INSER- 
TIONS 


3558 (INIS-RU—356, pp. 16) Results of postreactor investi 
gations of fuel assemblies close to the CPS fuel assemblies for 
the WWER-440 reactor. Dubrovin, K.P.; Sukhikh, A.V.; Kuz’min, 
V.I.; Smirnov, A.V.; Markov, D.V.; Maershina, G.I. Nauchno- 
Issledovatel'skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. WWER-3 REACTOR/‘ailed element detec- 
tion; WWER-3 REACTOR/tuel assemblies; CLADDING; CONTROL 
ELEMENTS; FUEL CANS; HEATING; LEAK TESTING; OXIDA- 
TION; POWER DISTRIBUTION; REACTOR CONTROL SYSTEMS; 
REACTOR CORES 


3559 (INIS-RU-356, pp. 16-17) Study on working capacity 
of the WWER-1000 type reactors fuel elements. Smirnov, V.P.; 
Smirnov, A.V.; Sukhikh, A.V.; Kuz'min, V.I.; Maershina, G.I; 
Polenok, V.S.; Dubrovin, K.P. Nauchno-issledovatel’skij Inst. Atom- 
nykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. WWER-3 REACTOR/fuel assemblies; 
WWER-5 REACTOR/fuel assemblies; BURNUP; CLADDING; 
CORROSION; FAILED ELEMENT DETECTION; FUEL CANS; 
LEAK TESTING; MECHANICAL PROPERTIES; MODIFICATIONS 


3560 (INIS-RU-356, pp. 17-18) Simulation of radiation- 
thermal processes in a fuel-cladding gap for forecasting 
working capacity of the WWER type reactors fuel elements. 
Bibiloshvili, Yu.K.; Kulikov, |.A.; Novikov, V.V.; Filin, V.M.; Bulkin, 
V.1. Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrov- 
grad (Russian Federation). 1992. (In Russian). (CONF-9210405-: 
3. interindustry conference on reactor materials science, Dimitrov- 
grad (Russian Federation), 27-30 Oct 1992). In 3. Interindustry 
conference on reactor materials science: Summaries of reports. 
125p. Order Number DE94608631. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. WWER TYPE REACTORS/fuel-cladding 
interactions; CESIUM IODIDES; CORROSION; FISSION PROD- 
UCTS; FORECASTING; FUEL ELEMENTS; HELIUM; LEAK 
TESTING; PHYSICAL RADIATION EFFECTS; RADIOLYSIS; TEM- 
PERATURE RANGE 1000-4000 K; THERMAL FRACTURES; 
THERMAL STRESSES 


3561 (INIS-RU-356, pp. 19-20) Methodical basis for inves- 
tigations of the WWER type reactor spent fuel assemblies. 
Kanashov, B.A. (and others); Dvoretskij, V.G.; Kamarov, A.V. 
Nauchno-lssledovatel'’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(Russian Federation). 1992. (In Russian). (CONF-9210405-—: 3. in- 
terindustry conference on reactor materials science, Dimitrovgrad 
(Russian Federation), 27-30 Oct 1992). In 3. Interindustry confer- 
ence on reactor materials science: Summaries of reports. 125p. 
Order Number DE94608631. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. SPENT FUEL ELEMENTS/wwer type 
reactors; FUEL ASSEMBLIES; LICENSING; NUCLEAR DATA COL- 
LECTIONS; PHYSICAL RADIATION EFFECTS; REGULATIONS 


3562 (INIS-RU-356, pp. 21) Results of studying UO, inter- 
action with N-1 alloy and of standart and experimental fuel 
elements of WWER-1000 reactor using Kamebaks installation. 





Dubrovin, K.P.; Novikov, A.V.; Ivanov, E.G. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (in Russian). (CONF-9210405-—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL ELEMENTS/post-irradiation exami- 
nation; NIOBIUM ALLOYS/compatibility; NIOBIUM ALLOYS/phase 
studies; URANIUM DIOXIDE/compatibility; URANIUM DIOXIDE/ 
phase studies; BURNOUT; FISSION PRODUCTS; FUEL CANS; 
FUEL ELEMENT FAILURE; INTERFACES; COMPATIBILITY; RE- 
ACTOR MATERIALS; WWER-5 REACTOR 


3563 (INIS-RU-356, pp. 22) Radiation densification of ura- 
nium dioxide. Bibilashvili, Yu.K.; Malygin, V.B.; Nabojchenko, 
K.V.; Bajmatov, A.A.; Sulajmanov, M.G. Nauchno-issledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (In Russian). (CONF-9210405—: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). In 3. Interindustry conference on reactor materi- 
als science: Summaries of reports. 125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL ELEMENTS/post-irradiation exami- 
nation; FUEL ELEMENTS/wwer-5 reactor; URANIUM DIOXIDE/ 
post-irradiation examination; URANIUM DIOXIDE/radiation effects; 
BURNOUT; DENSITY; FABRICATION; FUEL DENSIFICATION; 
FUEL PINS; MICROSTRUCTURE; SWELLING; TEMPERATURE 
RANGE 1000-4000 K 


3564 (INIS-RU-356, pp. 23-24) Study on behaviour of irra- 
diated fuel elements of the WWER-1000 reactor in conditions, 
simulating an accident due to reactivity increase. Egorova, 
L.A.; Goryachev, A.V.; Dvoretskij, V.G.; Smirnov, V.P.; Stupina, 
L.N. Nauchno-Issledovatel'skij Inst. Atomnykh Reaktorov, Dimitrov- 
grad (Russian Federation). 1992. (In Russian). (CONF-9210405—: 
3. interindustry conference on reactor materials science, Dimitrov- 
grad (Russian Federation), 27-30 Oct 1992). In 3. Interindustry 
conference on reactor materials science: Summaries of reports. 
125p. Order Number DE94608631. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. FUEL ELEMENTS/nondestructive testing; 
WWER-5 REACTOR‘/fuel elements; BURNUP; FUEL ELEMENT 
FAILURE; FUEL-COOLANT INTERACTIONS; FUNCTIONAL MOD- 
ELS; HELIUM; PHYSICAL RADIATION EFFECTS; REACTIVITY 
WORTHS; REACTOR ACCIDENTS; REACTOR SAFETY EXPERI- 
MENTS 


3565 (INIS-RU-356, pp. 25) Study on fission products 
yield from newly-irradiated fuel elements of the Bilibin NPP 
and WWER type reactors during simulating DBA and UDBA. 
Moseev, L.I.; Dolgov, V.V.; Kir'yanov, B.S.;  Polyakin, V.V. 
Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(Russian Federation). 1992. (In Russian). (CONF-9210405—: 3. in- 
terindustry conference on reactor materials science, Dimitrovgrad 
(Russian Federation), 27-30 Oct 1992). In 3. Interindustry confer- 
ence on reactor materials science: Summaries of reports. 125p. 
Order Number DE94608631. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FISSION PRODUCT RELEASE/maximum 
credible accident; FUEL ELEMENTS/Afission product release; AIR; 
ARGON; BILIBIN REACTOR; CESIUM 137; FISSION PRODUCTS; 
GASES; IODINE 131; NITROGEN; TEMPERATURE RANGE 0400- 
1000 K; TEMPERATURE RANGE 1000-4000 K; VAPORS; WWER 
TYPE REACTORS 


3566 (INIS-RU-356, pp. 26-27) Study on corium composi- 
tion and structure after reactor meldown and discharging into 
water. Vasil'ev, Yu.S.; Deryavko, I.I.; Perepelkin, |.G.; Tukhvatulin, 
Sh.T.; Chuprunov, K.V. Nauchno-Issledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. CORIUM/chemical composition; CORIUM/ 
destructive testing; CORIUM; CRACKS; FUEL ELEMENTS; GRAIN 
SIZE; HYDROGEN; MAXIMUM CREDIBLE ACCIDENT; MELTING; 
OXYGEN; PHASE TRANSFORMATIONS; POROSITY; WATER; 
WWER TYPE REACTORS 


3567 (INIS-RU-—356, pp. 27-29) Fuel element with a matrix 
type cermetic core for WWER type reactors of enchanced 
safety. Permyakov, L.N.; Chernikov, A.S.; Gavrilin, S.S.; Kurylev, 
V.1.; Spasskov, V.P.; Simakov, G.A. Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (in 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL ELEMENTS/cermets; FUEL 
ELEMENTS/wwer type reactors; CLADDING; DUCTILITY; CER- 
METS; FUEL PELLETS; LEAKS; MATRICES; MECHANICAL 
PROPERTIES; REACTOR SAFETY; STRESSES; THERMAL 
CONDUCTIVITY; URANIUM DIOXIDE 


3568 (INIS-RU-356, pp. 30-31) Radiation induced behav- 
iour of cermetic fuel element with austenitic steel cladding at 
temperatures up to 800 deg C. Kuprienko, V.A.; Burmistrov, V.N.; 
Chernikov, A.S.; Permyakov, L.N.; Kiselev, V.N.; Gavrilin, S.S.; 
Vedenyapin, G.A. Nauchno-issledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation). 1992. (in Russian). 
(CONF-9210405-—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. FUEL ELEMENTS/cermets; FUEL ELE- 
MENTS/post-irradiation examination; AUSTENITIC STEELS; 
CLADDING; CERMETS; MATRICES; STRESSES; TEMPERA- 
TURE RANGE 1000-4000 K; WWER TYPE REACTORS 


3569 (INIS-RU-356, pp. 90) On-line information system 
for structural materials. Nekrashevich, Yu.G. (and others); Niza- 
metdinov, Sh.U.; Polkovnikov, A.V. Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (in 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor matenals science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. REACTOR MATERIALS/information sys- 
tems; CHEMICAL COMPOSITION; COOLANTS; MECHANICAL 
PROPERTIES; MODERATORS; NUCLEAR DATA COLLECTIONS; 
ON-LINE SYSTEMS; REACTORS; SHIELDING MATERIALS 


3570 (INIS-RU-356, pp. 94) Combined absorbing ele- 
ments of WWER-1000, PLBR, WWER-500 (600) type reactors 
with enchanced lifetime. Ponomarenko, V.B.; Poslavskij, A.O.; 
Ryakhovskikh, V.1.; Chernyshov, V.M.; Klochkov, E.P.; Risovanyj, 
V.D. Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrov- 
grad (Russian Federation). 1992. (In Russian). (CONF-9210405—: 
3. interindustry conference on reactor materials science, Dimitrov- 
grad (Russian Federation), 27-30 Oct 1992). In 3. Interindustry 
conference on reactor materials science: Summaries of reports. 
125p. Order Number DE94608631. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. SHIM RODS/neutron absorbers; WWER-5 
REACTOR/shim rods; BORON CARBIDES; CLADDING; DE- 
STRUCTIVE TESTING; FAST NEUTRONS; NEUTRON FLUENCE; 
PHYSICAL RADIATION EFFECTS; REACTOR CONTROL SYS- 
TEMS; THERMAL NEUTRONS; TIME DEPENDENCE; ULTIMATE 
STRENGTH 


3571 (INIS-RU-356, pp. 107-108) Basic directions on in- 
creasing lifetime of absorbing rods at the Novo-voronezh NPP. 
Zaletnykh, B.A.; Logvinov, A.A.; Novikov, Yu.B. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (in Russian). (CONF-9210405—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
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Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SHIM RODS/feasibility studies; 
AUSTENITIC STEELS; CLADDING; FABRICATION; HAFNIUM; 
NEUTRON ABSORBERS; PERFORMANCE; POST-IRRADIATION 
EXAMINATION; TIME DEPENDENCE; WWER-4 REACTOR; 
WWER-5 REACTOR 


3572 (JAERI-M-92-207, pp. 503-508) Development of large 
grain pellet for high burnup. Harada, Yuuhei (Nuclear Develop- 
ment Corp., Tokai, Ibaraki (Japan)); Komatsu, Kazushi; Doi, Soichi; 
Abeta, Sadaaki; Inoue, Shin. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 5-7 
Feb 1992; JAERI-CONF—1). In Proceedings of the fourth interna- 
tional symposium on advanced nuclear energy research: Roles 
and direction of material science in nuclear technology. 676p. Or- 
der Number DE93508339. Source: OSTI; NTIS; INIS. 

Japanese PWR fuel has achieved the satisfactory performance 
within the assembly burnup of 39GWd/t and is now going the take 
the next step toward the high burnup usage up to the 48GWd/rt. 
This high burnup is actualized without any improvements of the 
materials but with a reconsideration of the design methods. More- 
over utilities desire the higher burnup fuel up to the burnup of 
55GWda+t. In this case, one of the problems which should be solved 
is the potential increase of a fuel rod internal pressure due to the 
fission gas (f.g.) release from pellets. Then the fuel pellet with a 
large grain size is considered to reduce the f.g. release. And two 
methods of manufacture have been investigated to achieve the 
large grain, that is, the additive to pellets and the improvement of 
the urania powder characteristics. The former is the large grain 
pellet fabricated by the addition of 0.3 wt% Nb2Os which is an ef- 
fective grain growth promotor to the current urania powder prior to 
sintering and was irradiated in BR3 reactor to the pellet peak bur- 
nup of 18GWd/t. The results indicated the significant reduction of 
f.g. release. Another niobia added fuel is now under irradiation to 
higher burnup. The latter is the pellet with the large grain size fab- 
ricated under the usual hydrogen sintering condition using the so 
called ‘active urania powder’ which has the large specific surface 
area. This active powder is produced through the modified ADU 
conversion process. At present the pellet with the grain size of 
more than 30 um has already successfully obtained using this 
powder. And this type of the large grain pellet is planned to be irra- 
diated in a test reactor to demonstrate the f.g. reduction. (author). 


3573 (JAERI-M-92-207, pp. 509-516) Performance of high 
burned PWR fuel during transient. Yanagisawa, Kazuaki (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Fujishiro, Toshio. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. (CONF-9202184-: 4. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 5-7 Feb 1992; JAERI-CONF-1). In Proceedings of the 
fourth international symposium on advanced nuclear energy 
research: Roles and direction of material science in nuclear tech- 
nology. 676p. Order Number DE93508339. Source: OSTI; NTIS; 
INIS. 

In a majority of Japanese light water type commercial powder re- 
actors (LWRs), UO pellet sheathed by zircaloy cladding is used. 
Licensed discharged burn-up of the PWR fuel rod is going to be 
increased from 39 MWd/kgU to 48 MWd/kgU. This requests the in- 
creased reliability of cladding material as a strong barrier against 
fission product (FP). A long time usage in the neutron field and in 
the high temperature coolant will cause the zircaloy hardening and 
embrittlement. The cladding material is also degraded by waterside 
corrosion. These degradations are enhanced much by increased 
burn-up. A increased magnitude of the pellet-cladding mechanical 
interaction (PCMI) is of importance for increasing the stress of 
cladding material. In addition, aggressive FPs released from the 
fuel tends to attack the cladding material to cause stress corrosion 
cracking (SCC). At the Nuclear Safety Research Reactor (NSRR) 
in JAERI, 14 x 14 PWR type fuel rods preirradiation up to 42 MWd/ 
kgU was prepared for the transient pulse irradiation under the sim- 
ulated reactivity initiated accident (RIA) conditions. This will cause 
a prompt increase of the fuel temperature and stress on the highly 
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burned cladding material. In the present paper, steady-state and 
transient behavior observed from the tested PWR fuel rod and cal- 
culational results obtained from the computer code FPRETAIN will 
be described. (author). 


3574 (KAERI/TR-272/92) Nuclear design report for kori 
nuclear power plant unit 2 cycle 9. Oh, Se Kee (Korea Atomic 
Energy Res. Inst., Taejon (Korea, Republic of)); Cho, Beom Jin; 
Kim, Si Yong; Lee, Chung Chan; Zee, Sung Kyun. Korea Atomic 
Energy Research Inst., Daeduk (Korea, Republic of). May 1992. 
119p. Order Number DE94609259. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report presents nuclear design calculations for Cycle 9 of 
Kori Unit 2. Information is given on fuel loading, power density dis- 
tributions, reactivity coefficients, control rod worths and operational 
limits. In addition, the report contains all necessary data for the 
startup tests including predicted values for the comparison with the 
measured data. The reload consists of 56 KOFA’s enriched by 
nominally 3.50 w/o U235. Among the KOFA’s 28 fuel assemblies 
contain gadolinia rods. The fuel assemblies in the core are ar- 
ranged in a low leakage loading pattern. The cycle length of Cycle 
9 amounts to 373 EFPD corresponding to a cycle burnup of 14770 
MWD/MTU. (Author). 


3575 (KAERI/TR-292/92) Relcad safety evaluation report 
for yonggwang nuclear power plant unit 1 cycle 7. Park, Chan 
Oh (Korea Atomic Energy Res. Inst., Taejon (Korea, Republic of)); 
Kwon, Tae Je; Park, Sang Yoon; Sung, Kang Sik; Kim, Ki Hang; 
Yim, Jeong Sik; Kim, Du Ill; Choi, Han Rim; Bae, Hoo Gun. Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of). Jun 
1992. 33p. Order Number DE94609260. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report presents the reload safety evaluation for YGN-1, 
Cycle 7 and demonstrates that the reactor core being entirely com- 
posed of KOFA as discribed below will not adversely affect the 
safety of the public and the plant. All of the accidents comprising 
the licensing bases which could potentially be affected by the 
reload fuel assemblies have been reviewed for the Cycle 7 core 
and results are described in this report. (Author). 


3576 (KAERI/TR-297/92) Nuclear design report for yongg- 
wang nuclear power plant unit 1, cycle 7. Baik, Joo Hyun (Korea 
Atomic Energy Res. Inst., Taejon (Korea, Republic of)); Kwon, Tae 
Je; Park, Sang Yoon; Song, Jae Woong. Korea Atomic Energy Re- 
search Inst., Daeduk (Korea, Republic of). Jul 1992. 123p. Order 
Number DE94609261. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents nuclear design calculations for Cycle 7 of 
Yonggwang Unit 1. Information is given on fuel loading, power den- 
sity distributions, reactivity coefficients, control rod worths and 
operational limits. In addition, the report contains all necessary 
data for the startup tests including predicted values for the compar- 
ison with the measured data. The reload consists of 64 KOFA's 
enriched by nominally 3.70 w/o U235. Among the KOFA's, 36 fuel 
assemblies contain gadolinia rods. The fuel assemblies in the core 
are arranged in a low leakage loading pattern. The cycle length of 
Cycle 7 amounts to 360 EFPD corresponding to a cycle burnup of 
14470 MWD/MTU. (Author). 


3577 


(KAERI/TR-333/93) Reload safety evaluation report 
for Kori nuclear power plant unit 1, cycle 13. Park, Chan Oh 
(Korea Atomic Energy Res. Inst., Taejon (Korea, Republic of)); 
Moon, Bok Ja; Cho, Byeong Ho; Nam, Kee Il; Kim, Oh Hwan; 
Chang, Doo Soo; Yoon, Han Young; Kim, Du Ill; Ban, Chang 
Hwan; Choi, Dong Uk. Korea Atomic Energy Research Inst., Dae- 


duk (Korea, Republic of). Mar 1993. 38p. Order Number 
DE94609262. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the reload safety evaluation for Kori-1, Cy- 
cle 13 and demonstrates that the reactor core being composed of 
various fuel assembly types applied in this evaluation will not 
adversely affect the safety of the public and the plant. All of the ac- 
cidents comprising the licensing bases which could potentially be 
affected by the reload fuel assemblies have been reviewed for the 
Cycle 13 core and results are described in this report. (Author). 


3578 (KFKI-1992-38/G) Acoustic leakage detection at nu- 
clear power plants. Peter, A. (Hungarian Academy of Sciences, 





Budapest (Hungary). Central Research Inst. for Physics); Zsenei, 
M. Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics. Dec 1992. 15p. Order Number 
DE94607738. Source: OSTI; NTIS (US Sales Only); INIS. 

At the KFKI - Atomic Energy Research Institute a special leak- 
age monitoring system (ALMOS: Acoustic Leakage Monitoring 
System) was developed for nuclear applications. Experiences show 
that some technological processes may cause similar acoustic sig- 
nals to those originated by leakage. A special filtering method has 
been developed, based on the correlation of the acoustic signals 
with various technological parameters, to decrease the number of 
faulty leakage-alarms. The method can effectively be realized 
within an expert system, which allows the easy alteration of filtering 
parameters, algorithms and the selection of the technological pa- 
rameters. (author) 6 refs. 


3579 (NUREG/CP-0126-Vol.1, pp. 47-57) Identification of 
important “PIUS” design considerations and accident 
sequences using qualitative plant assessment techniques. Hig- 
gins, J. (Brookhaven National Lab., Upton, NY (United States)); 
Fullwood, R.; Kroeger, P.; Youngblood, R. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. (CONF-921007—Vol.1: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 1, 
Plenary session, Advanced reactor research, Advanced passive 
LWRs, Advanced instrumentation and control hardware, Advanced 
control system technology, Human factors research, EPRI’s nu- 
clear safety research and development. 524p. Source: OSTI; 
NTIS; INIS; GPO. 

The PIUS (Process Inherent Ultimate Safety) reactor is an 
advanced design nuclear power plant that uses passive safety fea- 
tures and basic physical processes to address safety concerns. 
Brookhaven National Laboratory (BNL) performed a detailed study 
of the PIUS design for the NRC using primarily qualitative engi- 
neering analysis techniques. Some quantitative methods were also 
employed. There are three key initial areas of analysis: FMECA, 
HAZOP, and deterministic analyses, which are described herein. 
Once these three analysis methods were completed, the important 
findings from each of the methods were assembled into the PIUS 
Interim Table (PIT). This table thus contains a first cut sort of the 
important design considerations and features of the PIUS reactor. 
The table also identifies some potential initiating events and sys- 
tems used for mitigating these initiators. The next stage of the 
analysis was the construction of event trees for each of the 
identified initiators. The most significant sequences were then de- 
termined qualitatively, using some quantitative input. Finally, overall 
insights on the PIUS design developed from the PIT and from the 
event tree analysis were developed and presented. 5 refs., 3 figs., 
7 tabs. 


3580 (NUREG/CP-0126-Vol.1, pp. 99-112) ROSA-AP600 
Program: Confirmatory testing of AP600 design at the ROSA-V 
Large Scale Test Facility. Kukita, Y. (Japan Atomic Energy Re- 
search Inst., Ibaraki (Japan)); Yonomoto, T.; Anoda, Y. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.1: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 1, Plenary session, Advanced reactor research, Advanced 
passive LWRs, Advanced instrumentation and control hardware, 
Advanced contro! system technology, Human factors research, 
EPRI’s nuclear safety research and development. 524p. Source: 
OSTI; NTIS; INIS; GPO. 

The Japan Atomic Energy Research Institute (JAERI) and the 
United States Nuclear Regulatory Commission (USNRC) will coop- 
erate in confirmatory, full-pressure, thermal-hydraulic testing of the 
Westinghouse AP600 passive reactor design. The tests will be 
conducted using the Large Scale Test Facility (LSTF) located in 
Japan and will be initiated in the end of 1993 after necessary hard- 
ware changes are completed. This paper describes the hardware 
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designs which have been agreed on by the two organizations. In 
addition, presented are test results from a recent LSTF experiment 
which represented passive injection of emergency core coolant 
(ECC). 8 refs., 10 figs., 3 tabs. 


3581 (NUREG/CP-0126-Vol.1, pp. 131-145) Passive safety 
research of advanced PWR AC-600 of China. Zhang Senru (Nu- 
clear Power Inst. of China, Chengdu (China)); Min Yuanyou. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. (CONF-921007—Vol.1: 20. 
water reactor safety information meeting, Bethesda, MD (United 
States), 21-23 Oct 1992). In Proceedings of the US Nuclear Regu- 
latory Commission twentieth water reactor safety information 
meeting: Volume 1, Plenary session, Advanced reactor research, 
Advanced passive LWRs, Advanced instrumentation and control 
hardware, Advanced control system technology, Human factors re- 
search, EPRI’s nuclear safety research and development. 524p. 
Source: OSTI; NTIS; INIS; GPO. 

600MW(e) pressurized water reactors have been already de- 
cided to be as a major development type of reactors in China. 
Based on China conditions, the independent self reliance design 
and the increase of domestic manufacture fraction of equipment 
are necessary to develop the nuclear industry. While constructing 
conventional PWR, the next generation (innovation) reactors have 
been studying. The feasibility study of a 600MW(e) advanced PWR 
nuclear power plant of China (AC-600) was finished by the end of 
1990. The general design and some key experiments for AC-600 
will been completed by the end of 1995. The experiment schemes 
about low flow rate critical heat flux (CHF), core make-up tank 
(CMT), wind tunnel, passive residual heat removal (PRHR)and so 
on are being worked out according to AC-600 design. The passive 
safety systems of AC-600 consist of two reactor make up water 
tanks, two accumulators, two emergency feedwater tanks, two 
emergency natural draft air condensers, a containment water jacket 
and enhanced primary cycle natural circulation flow system. 20% of 
the rated reactor power can be removed by the natural circulation 
cooling. It is indicated from analysis that the low head safety 
injection pumps are required in AC-600 design to assure the recir- 
culation system operation when large LOCA occurs. The purpose 
of AC-600 key experiments and general design is to provide a sup- 
port for the final decision which takes AC-600 as the engineering 
construction projects in China. 5 figs. 


3582 (NUREG/CP-0131, pp. 75-92) First spinning cylinder 
test analysis by using local approach to fracture. Eripret, C. 
(Electricite de France, Moret-sur-Loing (France)); Rousselier, G. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Oct 1993. (ORNL/TM—12413; CONF-9210411-: Joint IAEA/CSNI 
specialists’ meeting on fracture mechanics verification by large- 
scale testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In 
Proceedings of the Joint IAEA/CSNI Specialists’ Meeting on Frac- 
ture Mechanics Verification by Large-Scale Testing held at Pollard 
Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; 
INIS; GPO. 

In recent years, several experimental programs on large scale 
specimens were organized to evaluate capabilities of the fracture 
mechanics concepts employed in structural integrity assessment of 
PWR pressure vessels. During the first spinning cylinder test, a ge- 
ometry effect was experimentally pointed out and exhibited the 
problem of transferability of toughness data from small scale to 
large scale specimens. An original analysis of this test, by means 
of local approach to fracture is presented in this paper. Both com- 
pact tension specimen and spinning cylinder fracture behaviour 
were computed by using a continuum damage mechanics model 
developed at EDF. The authors confirmed by numerical analysis 
that the cylinder’s resistance to ductile tearing was considerably 
larger than in small scale fracture mechanics specimens tests, 
about 50 percent. The final crack growth predicted by the model 
was close to the experimental value. Discrepancies in J-R curves 
seemed to be due to an effect of stress triaxiality and plastic zone 
evolution. The geometry effect inducing differences in resistance to 
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ductile tearing of the material involved in the specimens can be in- 
vestigated and explained by using local approach to fracture 
methodology. 14 refs., 9 figs., 2 tabs. 


3583 (NUREG/CP-0131, pp. 93-149) A summary of CSNI 
Project FALSIRE analyses of the second HSST pressurized- 
thermal-shock experiment (PTSE-2). Bass, B.R. (Oak Ridge 
National Lab., TN (United States)); Sievers, J. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Oak Ridge National Lab., TN (United States). Oct 1993. 
(ORNL/TM-12413; CONF-9210411-—: Joint IAEA/CSNI specialists’ 
meeting on fracture mechanics verification by large-scale testing, 
Oak Ridge, TN (United States), 26-29 Oct 1992). In Proceedings of 
the Joint IAEA/CSNI Specialists’ Meeting on Fracture Mechanics 
Verification by Large-Scale Testing held at Pollard Auditorium, Oak 
Ridge, Tennessee. 8393p. Source: OSTI; NTIS; INIS; GPO. 

A comparative summary of Project FALSIRE Workshop analyses 
of the second pressurized-thermal-shock experiment (PTSE-2) is 
presented. All analytical predictions are found to underestimate the 
measured crack-mouth-opening displacement (CMOD) and crack 
propagation data for the first loading transient. Additional analyses 
performed subsequent to the FALSIRE Workshop are described 
that examine some possible explanations for these differences in 
predicted and measured structural response. Updated analysis re- 
sults based on temperature-independent material and physical 
properties are shown to substantially underestimate measured data 
describing time histories of circumferential surface strains. No im- 
provement in the comparisons is obtained by incorporating 
temperature-dependent properties into plane stress or plane strain 
models. However, two-dimensional models may not be adequate to 
represent the structural response of the vessel. A pronounced axial 
dependence of the measured CMOD and crack extension data 
from the first transient implies that significant three-dimensional 
loading effects may have played an important role in the experi- 
ment. 4 refs., 40 figs., 12 tabs. 


3584 (NUREG/CP-0131, pp. 201-213) EPFM verification by 


a large scale test. Okamura, H. (Univ. of Tokyo (Japan)); Yagawa, 
G.; Hidaka, T.; Sato, M.; Urabe, Y.; lida, M. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 


Oak Ridge National Lab., TN (United States). Oct 1993. 
(ORNL/TM-12413; CONF-9210411-—: Joint IAEA/CSNI specialists’ 
meeting on fracture mechanics verification by large-scale testing, 
Oak Ridge, TN (United States), 26-29 Oct 1992). In Proceedings of 
the Joint IAEA/CSNI Specialists’ Meeting on Fracture Mechanics 
Verification by Large-Scale Testing held at Pollard Auditorium, Oak 
Ridge, Tennessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

Step B test was carried out as one of the elastic plastic fracture 
mechanics (EPFR) study in Japanese PTS integrity research 
project. In step B test bending load was applied to the large fiat 
specimen with thermal shock. Tensile load was kept constant dur- 
ing the test. Estimated stable crack growth at the deepest point of 
the crack was 3 times larger than the experimental value in the 
previous analysis. In order to diminish the difference between them 
from the point of FEM modeling, more precise FEM mesh was 
introduced. According to the new analysis, the difference consider- 
ably decreased. That is, stable crack growth evaluation was 
improved by adopting precise FEM model near the crack tip and 
the difference was almost same order as that in the NKS4-1 test 
analysis by MPA. 8 refs., 17 figs., 5 tabs. 


3585 (NUREG/CP-0131, pp. 215-230) Analysis of Japan- 
ese pressurized thermal shock experiment (Step B test). 
Schwartz, C.W. (Univ. of Maryland, College Park, MD (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Oak Ridge National Lab., TN (United 
States). Oct 1993. (ORNL/TM—12413; CONF-9210411-: Joint 
IAEA/CSNI specialists’ meeting on fracture mechanics verification 
by large-scale testing, Oak Ridge, TN (United States), 26-29 Oct 
1992). In Proceedings of the Joint IAEA/CSNI Specialists’ Meeting 
on Fracture Mechanics Verification by Large-Scale Testing held at 
Pollard Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; 
NTIS; INIS; GPO. 

Two different 3D fracture analyses of the Japanese Step B pres- 
surized thermal shock experiment have already been performed by 
Okamura et al. As it is unlikely that a third 3D analysis will produce 
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results significantly different from these prior studies, the focus of 
the present investigation is on the reasonableness of 2D analytical 
approximations to the Step B experiment. The evolution of crack 
tip constraint during the PTS transient is also evaluated using the 
2D analytical approximation. Details of the experimental configura- 
tion, mechanical and thermal loadings, material properties, and 
measured results are described by Okamura et al. and will not be 
repeated in detail here. 13 refs., 8 figs. 


3586 (NUREG/CP-—0131, pp. 289-309) Large-scale thermal- 
shock experiments with clad and unclad steel cylinders. 
Cheverton, R.D. (Oak Ridge National Lab., TN (United States)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Oct 1993. DOE Contract AC05-840R21400. (ORNL/TM-12413; 
CONF-9210411-: Joint IAEA/CSNI specialists’ meeting on fracture 
mechanics verification by large-scale testing, Oak Ridge, TN 
(United States), 26-29 Oct 1992). In Proceedings of the Joint IAEA/ 
CSNI Specialists’ Meeting on Fracture Mechanics Verification by 
Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 8938p. Source: OSTI; NTIS; INIS; GPO. 

Flaw behavior trends associated with pressurized-thermal-shock 
(PTS) loading of pressurized-water-reactor pressure vessels have 
been under investigation at the Oak Ridge National Laboratory for 
nearly 20 years. During that time, twelve thermal-shock experi- 
ments with thick-walled (152 mm) steel cylinders were conducted 
as a part of the investigations. The first eight experiments were 
conducted with unclad cylinders initially containing shallow (8-19 
mm) two-dimensional and semicircular inner-surface flaws. These 
experiments demonstrated, in good agreement with linear elastic 
fracture mechanics, crack initiation and arrest, a series of initiation’ 
arrest events with deep penetration of the wall, long crack jumps, 
arrest with the stress intensity factor (K;) increasing with crack 
depth, extensive surface extension of an initially short and shallow 
(semicircular) flaw, and warm prestressing with K,; < O. The re- 
maining four experiments were conducted with clad cylinders 
containing initially shallow (19-24 mm) semielliptical subclad and 
surface flaws at the inner surface. In the first of these experiments 
one of six equally spaced (60°) “identical” subclad flaws extended 
nearly the length of the cylinder (1220 mm) beneath the cladding 
(no crack extension into the cladding) and nearly 50% of the wall, 
radially. For the final experiment, four of the semielliptical subclad 
flaws that had not propagated previously were converted to surface 
flaws, and they experienced extensive extension beneath the 
cladding with no cracking of the cladding. Information from this se- 
ries of thermal-shock experiments is being used in the evaluation 
of the PTS issue. 26 refs., 23 figs., 2 tabs. 


3587 (NUREG/CP-0131, pp. 531-549) Predicition of the 
first spinning cylinder test using continuum damage mechan- 
ics. Lidbury, D.P.G. (AEA Technology, Risley (United Kingdom)); 
Sherry, A.H.; Bilby, B.A.; Howard, 1I.C.; Li, Z.H.; Eripret, C. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; Oak Ridge National Lab., TN (United States). Oct 
1993. (ORNL/TM—12413; CONF-9210411-—: Joint IAEA/CSNI spe- 
cialists’ meeting on fracture mechanics verification by large-scale 
testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In Pro- 
ceedings of the Joint IAEA/CSNI Specialists’ Meeting on Fracture 
Mechanics Verification by Large-Scale Testing held at Pollard Audi- 
torium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; INIS; 
GPO. 

For many years large-scale experiments have been performed 
world-wide to validate aspects of fracture mechanics methodology. 
Special emphasis has been given to correlations between small- 
and large-scale specimen behaviour in quantifying the structural 
behaviour of pressure vessels, piping and closures. Within this 
context, the first three Spinning Cylinder Tests, performed by AEA 
Technology at its Risley Laboratory, addressed the phenomenon of 
stable crack growth by ductile tearing in contained yield and condi- 
tions simulating pressurized thermal shock loading in a PWR 
reactor pressure vessel. A notable feature of the test data was that 
the effective resistance to crack growth, as measured in terms of 
the J R-curve, was appreciably greater than that anticipated from 
small-scale testing, both at initiation and after small amounts (a 
few millimeters) of tearing. In the present paper, two independent 





finite element analyses of the First Spinning Cylinder Test (SC 1) 
are presented and compared. Both involved application of the 
Rousselier ductile damage theory in an attempt to better under- 
stand the transferability of test data from small specimens to 
structural validation tests. In each instance, the parameters associ- 
ated with the theory’s constitutive equation were calibrated in terms 
of data from notched-tensile and (or) fracture mechanics tests, 
metallographic observation and (or) chemical composition. The 
evolution of ductile damage local to the crack tip during SC 1 was 
thereby calculated and, together with a crack growth criterion 
based on the maximization of opening-mode stress, used as the 
basis for predicting cylinder R-Curves (angular velocity vs. Aa, 
J-integral vs. Aa). The results show the Rousselier model to be ca- 
pable of correctly predicting the enhancement of tearing toughness 
of the cylinder relative to that of conventional test specimens, given 
an appropriate choice of finite element cell size in the region repre- 
senting the crack tip. 


3588 (NUREG/CP-0131, pp. 661-679) Experimental inves- 
tigations of the fracture toughness enhancement associated 
with shallow flaws. Theiss, T.J. (Oak Ridge National Lab., TN 
(United States)); Shum, D.K.M.; Rolfe, S.T. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Oak Ridge National Lab., TN (United States). Oct 1993. DOE Con- 
tract AC05-840R21400. (ORNL/TM—-12413; CONF-9210411-: 
Joint IAEA/CSNI specialists’ meeting on fracture mechanics verifi- 
cation by large-scale testing, Oak Ridge, TN (United States), 26-29 
Oct 1992). In Proceedings of the Joint IAEA/CSNI Specialists’ 
Meeting on Fracture Mechanics Verification by Large-Scale Testing 
held at Pollard Auditorium, Oak Ridge, Tennessee. 893p. Source: 
OSTI; NTIS; INIS; GPO. 

The Heavy Section Steel Technology Program (HSST) is investi- 
gating the influence of flaw depth on the fracture toughness of 
reactor pressure vessel (RPV) steel. Recently, it has been shown 
that shallow cracks tend to exhibit an elevated toughness as a re- 
sult of a loss of constraint at the crack tip. The loss of constraint 
takes place when interaction occurs between the elastic-plastic 
crack-tip stress field and the specimen surface nearest the crack 
tip. An increased shallow-crack fracture toughness is of interest to 
the nuclear industry because probabilistic fracture-mechanics eval- 
uations show that shallow flaws play a dominant role in the 
probability of vessel failure during postulated pressurized-thermal- 
shock (PTS) conditions. The HSST investigation is a joint 
analytica/experimental study combining the use of shallow-cracked 
laboratory specimens with RPV analysis. All tests have been per- 
formed on beam specimens loaded in 3-point bending using 
specimens about 100 mm deep. Primarily two crack depths have 
been considered: a = 50 and 9 mm (a/W = 05 and 0.1). Test 
results indicate a significant increase in the fracture toughness as- 
sociated with the shallow flaw specimens in the lower transition 
region compared to the conventional fracture toughness. The test- 
ing has produced a limited database of fracture-toughness values 
as a function of crack depth which can be used in probabilistic or 
deterministic fracture mechanics analyses of pressure vessel in- 
tegrity. Final test results from the shallow-crack fracture toughness 
program will be included in this paper. Examination of previously 
tested thermal shock data reveals that no toughness elevation ap- 
pears to be present even though the thermal shock cylinders were 
tested with shallow flaws. 19 refs., 10 figs., 5 tabs. 


3589 (NUREG/CP-0131, pp. 681-696) Stable crack growth 
behaviors in welded CT specimens -— finite element analyses 
and simplified assessments. Yagawa, Genki (Univ of Tokyo 
(Japan)); Yoshimura, Shinobu; Aoki, Shigeru; Kikuchi, Masanori; 
Arai, Yoshio; Kashima, Koichi; Watanabe, Takayuki; Shimakawa, 
Takashi. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Oak Ridge National Lab., TN (United 
States). Oct 1993. (ORNL/TM—12413; CONF-9210411-: Joint 
IAEA/CSNI specialists’ meeting on fracture mechanics verification 
by large-scale testing, Oak Ridge, TN (United States), 26-29 Oct 
1992). In Proceedings of the Joint IAEA/CSNI Specialists’ Meeting 
on Fracture Mechanics Verification by Large-Scale Testing held at 
Pollard Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; 
NTIS; INIS; GPO. 
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The paper describes stable crack growth behaviors in welded CT 
specimens made of nuclear pressure vessel A533B class 1 steel, 
in which initial cracks are placed to be normal to fusion line. At 
first, using the relations between the load-line displacement (6) and 
the crack extension amount (Aa) measured in experiments, the 
generation phase finite element crack growth analyses are 
performed, calculating the applied load (P) and various kinds of J- 
integrals. Next, the simplified crack growth analyses based on the 
GE/EPRI method and the reference stress method are performed 
using the same experimental results. Some modification proce- 
dures of the two simplified assessment schemes are discussed to 
make them applicable to inhomogeneous materials. Finally, a 
neural network approach is proposed to optimize the above modifi- 
cation procedures. 20 refs., 13 figs., 1 tab. 


3590 (NUREG/CP-0131, pp. 811-822) Low cycle fatigue of 
pressurized pipes with circumferential flaws under cyclic 
bending moment. Stoppiler, W. (Universitaet Stuttgart (Germany)); 
Sturm, D. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Engineering; Oak Ridge National Lab., TN 
(United States). Oct 1993. (ORNL/TM—12413; CONF-9210411-: 
Joint IAEA/CSNI specialists’ meeting on fracture mechanics verifi- 
cation by large-scale testing, Oak Ridge, TN (United States), 26-29 
Oct 1992). In Proceedings of the Joint IAEA/CSNI Specialists’ 
Meeting on Fracture Mechanics Verification by Large-Scale Testing 
held at Pollard Auditorium, Oak Ridge, Tennessee. 8983p. Source: 
OST}; NTIS; INIS; GPO. 

Pipes of 706 mm inner diameter, 47 mm wall thickness and 
about 5,000 mm in length were provided with circumferential sur- 
face cracks and loaded by internal pressure of 15 MPa whilst being 
simultaneously subjected to an alternating external bending mo- 
ment. Usually a load ratio R of —1 (Mmin/Mmax), in one case R = 
0.1, was applied. The pipes were fabricated of two types of ferritic 
steel: one, grade 20 MnMoNi 5 5, with a high upper shelf impact 
energy of about 200 J and one, MnMoNiV-special melt, with a low 
upper shelf impact energy of about 60 J. Deformation and crack 
growth in the wall thickness and circumferential direction were de- 
termined and compared with calculated values. 9 refs., 13 figs. 


3591 Automated robotic equipment for ultrasonic inspec- 
tion of pressurizer heater wells. Nachbar, H.D.; DeRossi, R.S.; 
Mullins, L.E. To Dept. of Energy. 1991. American patent application 
7-762,967. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC12-76SN00052. Order Number 
DE94003056. Source: OSTI; NTIS; INIS; GPO Dep. 

A robotic device for remotely inspecting pressurizer heater wells 
is provided which has the advantages of quickly, precisely, and 
reliably acquiring data at reasonable cost while also reducing radia- 
tion exposure of an operator. The device comprises a probe 
assembly including a probe which enters a heater well, gathers 
data regarding the condition of the heater well and transmits a sig- 
nal carrying that data; a mounting device for mounting the probe 
assembly at the opening of the heater well so that the probe can 
enter the heater well; a first motor mounted on the mounting de- 
vice for providing movement of the probe assembly in an axial 
direction; and a second motor mounted on the mounting device for 
providing rotation of the probe assembly. This arrangement en- 
ables full inspection of the heater well to be carried out. 


3592 (WAPD-T-2978) End-of-life destructive examinations 
of Zircaloy maximum depletion blanket fuel plates from the 
Shippingport PWR Core 2. Clayton, J.C.; Kammenzind, B.F.; Se- 
nio, P.; Sherman, J. Westinghouse Electric Corp., West Mifflin, PA 
(United States). Bettis Atomic Power Lab. [1993]. 8p. Sponsored - 
by USDOE, Washington, DC (United States). DOE Contract AC11- 
93PN38195. (CONF-930825-12: 6. international symposium on 
environmental degradation of materials in nuclear power systems: 
water reactors, San Diego, CA (United States), 3-5 Aug 1993). Or- 
der Number DE94001758. Source: OSTI; NTIS; INIS; GPO Dep. 
Destructive examinations were performed on four Shippingport 
PWR Core 2 maximum fluence and depletion blanket plates for 
surface integrity, corrosion oxide thickness, and hydrogen absorp- 
tion of the Zircaloy-4 cladding. The Shippingport PWR Core 2 
operated for 23,360 effective full power hours (EFPH) (62,235 hot 
hours) at an average coolant temperature of 536°F (280°C) and a 
peak neutron flux of 0.6x10'4n/cm?/s. The end-of-life examination 
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program included measurements on three PWR-2 beta-quenched 
blanket fuel plates and one alpha-annealed blanket end plate. The 
examinations consisted of optical and scanning electron mi- 
croscopy (SEM) inspections, direct metallographic oxide thickness 
measurements, and hydrogen extraction analyses on a joined ele- 
ment pair from the peak fluence (132x10°° n/cm?), maximum 
depletion (13.5 x 10° fissions/ec)PWR-2 blanket cluster. 


3593 (WAPD-T-3007) The Shippingport Pressurized Wa- 
ter Reactor and Light Water Breeder Reactor. Clayton, J.C. 
Bettis Atomic Power Lab., West Mifflin, PA (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC11-93PN38195. (CONF-9310199-1: 25. American 
Chemical Society meeting, Pittsburgh, PA (United States), 4-6 Oct 
1993). Order Number DE94001903. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report discusses the Shippingport Atomic Power Station, lo- 
cated in Shippingport, Pennsylvania, which was the first large-scale 
nuclear power plant in the United States and the first plant of such 
size in the world operated solely to produce electric power. A pro- 
gram was started in 1953 at the Bettis Laboratory to confirm the 
practical application of nuclear power for large-scale electric power 
generation. It led to the development of zirconium alloy (Zircaloy) 
clad fuel element containing bulk actinide oxide ceramics (UO>, 
ThO2, ThO2 — UOz2, ZrOz — UOz) as nuclear reactor fuels. The pro- 
gram provided much of the technology being used for design and 
operation of the commercial, central-station nuclear power plants 
now in use. The Shippingport Pressurized Water Reactor (PWR) 
began initial power operation on December 18, 1957, and was a 
reliable electric power producer until February 1974. In 1965, sub- 
sequent to the successful operation of the Shippingport PWR (UOz, 
ZrOz — UOz fuels), the Bettis Laboratory undertook a research and 
development program to design and build a Light Water Breeder 
Reactor (LWBR) core for operation in the Shippingport Station. 
Thorium was the fertile fuel in the LWBR core and was the base 
oxide for ThO2 and ThO2 — UOz fuel pellets. The LWBR core was 
installed in the pressure vessel of the original Shippingport PWR 
as its last core before decommissioning. The LWBR core started 
operation in the Shippingport Station in the autumn of 1977 and 
finished routine power operation on October 1, 1982. Successful 
LWBR power operation to over 160% of design lifetime demon- 
strated the performance capability of the core for both base-load 
and swing-load operation. Postirradiation examinations confirmed 
breeding and successful performance of the fuel system. 


3594 (WSRC-TR-93-406) Stability of forced-convection 
subcooled boiling in steady-state and transient annular flow. 
Gehrke, V. (SGB Associates, Evanston, IL (United States)); 
Bankoff, S.G. Westinghouse Savannah River Co., Aiken, SC 
(United States); SGB Associates, Evanston, IL (United States). Jun 
1993. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94002950. Source: OSTI; NTIS; INIS; GPO Dep. 

A semi-analytical model developed by Lee and Bankoff for OFI 
in round tubes is extended to annular or parallel-plate flows with 
unequal heat fluxes, and shown to compare well with data by 
Dougherty, et al. and by Whittle and Forgan. The model is a better 
fit in the high Peclet number range than the Saha-Zuber model, 
and is simple to use. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 3741, 4352, 4444, 4516, 4574, 4814 


3595 (CNIC—00698) Design concept and safety analysis 
of the 10 MW HTR test module. Wang Dazhong (Qinghua Univ., 
Beijing, BJ (China). Inst. of Nuclear Energy Technology); Xu Yuan- 
hui; Wu Zongxin; Zhong Daxin. China Nuclear Information Centre, 
Beijing, BJ (China). Nov 1992. 9p. (TSHUNE-0058.). Order Num- 
ber DE94609279. Source: OSTI; NTIS (US Sales Only); INIS. 

The general design features of a 10 MW HTR Test Module, 
which will be built in China, and its basic safety concept and analy- 
sis are summarized. The results of preliminary analysis of design 
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base accidents,such as reactivity insertion accidents, loss of pri- 
mary coolant mass flow, primary system depressurization and 
rupture of steam generator tube are presented and discussed. The 
preliminary results of safety analysis show that the 10 MW HTR 
Test Module has good inherent safety features. Under all above 
postulated accident conditions the reactor will be in a safety allow- 
able condition. 


3596 (CNIC—00702) A 350 MW HTR with an annular peb- 
ble bed core. Wang Dazhong (Qinghua Univ., Beijing, BU (China). 
Inst. of Nuclear Energy Technology); Jiang Zhigiang; Gao Zuying; 
Xu Yuanhui. China Nuclear Information Centre, Beijing, BU (China). 
Dec 1992. 14p. (TSHUNE-0060.). Order Number DE94609280. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A conceptual design of HTR-module with an annular pebble bed 
core was proposed. This design can increase the unit power ca- 
pacity of HTR-Module from 200 MWt to 350 MWt while it can keep 
the inherent safety characteristics of modular reactor. The prelimi- 
nary safety analysis results for 350 MW HTR are given. In order to 
solve the problem of uneven helium outlet temperature distribution 
a gas flow mixing structure at bottom of core was designed. The 
experiment results of a gas mixing simulation test rig show that the 
mixing function can satisfy the design requirements. 


3597 (INIS-mf-13746, pp. 76) The in-service effects of ra- 
diation on graphite moderators of UK nuclear reactors. 
Millington, K.R. (Nuclear Electric pic, Berkeley (United Kingdom). 
Berkeley Nuclear Labs.). Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. 94p. (CONF- 
9302158—: 1. Australian-Asian conference on radiation science and 
nuclear medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GAS COOLED REACTORS/moderators; 
GRAPHITE/radiolysis; MODERATORS/graphite; MODERATORS/ 
radiation effects; ADDITIVES; CARBON DIOXIDE; FAST NEU- 
TRONS; G VALUE; MODERATORS; GRAPHITE; RADIOLYSIS; 
METHANE; NUMERICAL DATA; REDOX REACTIONS; THERMAL 
CONDUCTIVITY 


3598 (INIS-RU-356, pp. 77) Structure and properties of 
anomalous deformed part of the Leningrad NPP experimental 
channels after 15 years of the Leningrad-1 reactor operation. 
Kozlov, A.V.; Kovalev, I.N.; Kolbenkov, S.A.; Sinel’nikov, L.P.; 
Skryabin, L.A.; Tsigvintsev, V.A.; Shemyakin, G.A.; Golubeva, T.A. 
Nauchno-Issledovatel'skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(Russian Federation). 1992. (In Russian). (CONF-9210405-: 3. in- 
terindustry conference on reactor materials science, Dimitrovgrad 
(Russian Federation), 27-30 Oct 1992). In 3. Interindustry confer- 
ence on reactor materials science: Summaries of reports. 125p. 
Order Number DE94608631. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. EXPERIMENTAL CHANNELS/deformation; 
EXPERIMENTAL CHANNELS/post-irradiation examination; DE- 
FORMATION; HEATING; IODINE COMPOUNDS; LENINGRAD-1 
REACTOR; MECHANICAL PROPERTIES; PHASE TRANSFOR- 
MATIONS; REACTOR OPERATION; TIME DEPENDENCE; 
ZIRCONIUM BASE ALLOYS 


3599 (INIS-RU-356, pp. 87-88) Basic directions for im- 
provement of BBMR type reactor fuel and special channels 
manufacturing. Lukina, S.P.; Semenov, A.N.; Boldin, V.D. 
Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(Russian Federation). 1992. (in Russian). (CONF-9210405-: 3. in- 
terindustry conference on reactor materials science, Dimitrovgrad 
(Russian Federation), 27-30 Oct 1992). In 3. Interindustry confer- 
ence on reactor materials science: Summaries of reports. 125p. 
Order Number DE94608631. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. EXPERIMENTAL CHANNELS/Sfabrication; 
EXPERIMENTAL CHANNELS/Iwgr type reactors; CONICAL 
CONFIGURATION; EQUIPMENT PROTECTION DEVICES; FABRI- 
CATION; REACTOR PROTECTION SYSTEMS; STEELS; X-RAY 
RADIOGRAPHY; ZIRCONIUM 





3600 (INIS-RU-358) Problems of 
and technique: Scientific-technical collection. Yader- 
naya Tekhnika i Tekhnologiya, 10.3. Atomno-vodorodnaya 
ehnergetika i tekhnologiya. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian 
Federation). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). Order Number DE94607021. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The document contains 29 articles covering the following sub- 
jects on high temperature reactor (HTR): HTR design; experimental 
works on HTR elements; neutron-physics features; dynamics, con- 
trol and safety of HTR; HTR thermo physics; reactor materials, 
HTR coolant technology. 


nuclear science 


3601 (INIS-RU-358, pp. 3-6) Increased-safety nuclear 
electric power and heat supply station with a modular-type 
HTGR reactor. Bogoyavienskij, R.G.; Vinogradov, V.P.; Glebov, 
V.P.; Grebennik, V.N.; Ponomarev-Stepnoj, N.N.; Khrulev, A.A. Go- 
sudarstvennyj Komitet po  Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1990. 80p. (In Russian). In Problems 
of nuclear science and technique: Scientific-technical collection. 
Order Number DE94607021. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Flowsheet and measures providing high safety of HTGR reactor 
module for nuclear electric power and heat supply station are con- 
sidered. The integral arrangement of reactor equipment providing 
the absence of large diameter pipelines and decrease of specific 
metal content to 3.19 (MW has been adopted. The module safety 
is also provided by the use of Pebble bed core, so that radioactive 
fission products do not release from fuel elements even in the case 
of complete loss of coolant. 4 refs., 2 tabs., 2 figs. 


3602 (INIS-RU-358, pp. 10-12) Selection and study of 
friction pairs for HTGR bearing units. Anapol'skij, A.B. Go- 
sudarstvennyj Komitet po  Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
issledovanij po Atomnoj Nauke i; Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1990. 80p. (In Russian). In Problems 
of nuclear science and technique: Scientific-technical collection. 
Order Number DE94607021. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Properties of different materials are investigated in order to de- 
termine the possibility of their use when manufacturing friction pairs 
of self-oiling plain bearings installed in primary coolant circuits of 
HTGR reactors. Dimolit-4 is recommended as coating material for 
HTGR bearings. 5 refs., 1 tab. 


3603 (INIS-RU-358, pp. 13-17) Principles of safety provi- 
sions for the VG-400 reactor plant. Bulygin, V.V.; Golovko, V.F.; 
Kodochigov, N.G.; Lyubivyj, A.G. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The main principles of designing emergency protection systems 
of the VG-400 reactor are briefly considered. Emergency situations 
referred to the most serious ones are analyzed with account of ad- 
ditional safety system failures or human errors. It is concluded that 
intensity of eccidents with primary circuit failure lies within the 
range of 10-’-10—® per year. This corresponds to the level of acci- 
dent intensity permitted for NPP with ultimate safety. 3 refs., 3 figs. 


21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 
2103 Power Reactors, Nonbreeding, Graphite Moderated 


3604 (INIS-RU-358, pp. 23-26) Calculational studies into 
specific features of thermal neutron spectrum formation in 
HTGR with spherical fuel elements. Gurevich, M.I.; Martynov, 
D.N. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1990. 80p. (in Russian). In Problems 
of nuclear science and technique: Scientific-technical collection. 
Order Number DE94607021. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The paper deals with study of the effect of thermal spectrum 
transformation at the boundary of two media and with analysis of 
its influence on physical characteristics of HTGR reactor with peb- 
ble bed core. Conditions under which the transformation of neutron 
spectrum is noticeable, are determined using multigroup diffusion 
programs. Calculations are conducted for the systems with as- 
signed geometry and for cores with different types of spherical fuel 
element packing. It is concluded that the effect of neutron spectrum 
transformation on boundaries between fuel elements and reflector 
as well as between fuel and absorbing elements should be taken 
into account in order to perform more correctly the two-group cal- 
cualtions of effective neutron multiplication factor and heat release 
profile of starting load of VG-400 reactor under cold conditions (T 
~ 20 deg C). 7 refs., 7 figs. 


3605 (INIS-RU-358, pp. 30-34) Change of the peb- 
ble bed porosity in reactor core volume during rod 
insertion. Krymasov, V.N. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issiledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Method for solution of the problem of pebble bed porosity 
redistribution during rod insertion is suggested. The considered ap- 
proach to the problem solution is based on the following: system of 
equations of pebble bed motion with account of continuity equation 
is changed for the system of equations of relatively minor distur- 
bances. 6 refs., 1 fig. 


3606 (INIS-RU-358, pp. 34-36) Calculation of thermal- 
hydraulic characteristics of axially symmtric collector 
assembly. Bogdanov, Yu.V.; Ryajsyanen, A.G.; Segal’, M.D.; 
Smirnov, L.P.; Khromushin, M.P. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper deals with development of algorithm of one- 
idimensiona! calculation of coolant parameters in complicated 
hydrodynamic apparatus such as heat exchangers of collector 
type. Axisymmetric collector assembly is investigated. Gas coolant 
in it is fed to distributing header and passing through the layer of 
hot pebble bed located between coaxial perforated walls, gets into 
the header. Applicability of suggested approach for numerical simu- 
lation of collector type heat exchangers is shown. 3 refs., 3 figs. 


3607 (INIS-RU-358, pp. 45-46) Experimental study into 
dynamics of fission material release from the HTGR 
coated fuel particles. Gudkov, AN. Zhuravkov, S.G.; 
Koptev, M.A.;  Kurepin, A.D. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
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Scientific-technical collection. Order Number 
Source: OSTI; NTIS (US Sales Only); INIS. 
Experimental study on dynamics and temperature dependence of 
the rate of *°5U release from HTGR coated fuel particles was 
made. The obtained data testify to existence of noticeable uranium 
release from coated fuel particles with high-temperature PyC coat- 
ing at T>1400 deg C. The dependence of average rate of uranium 
release from coated fuel particles with low-temperature PyC coat- 
ing in the range of T=1400-1900 deg C is described by Arrenius 
equation with activation energy of 69410 kcal/mol. 4 refs., 3 figs. 


DE94607021. 


3608 (INIS-RU-358, pp. 46-49) Mass transfer inside 
coated fuel particles under temperature gradient effect: 
Amoeba effect. Chernikov, A.S.; Solov'ev, G.l.; Lyutikov, R.A.; 
Kuleshin, V.A.; Khromov, Yu.F. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of investigations into amoeba effect in coated fuel 
particles of HTGR reactors with different types of fuel are analyzed. 
Evaluation of migration of coated fuel particle kerns under normal 
conditions of VG-400 operation (fuel temperature is 1520K) is con- 
ducted. It is shown that UO, kern can displace by the distance of 
less than 10 um, i.e. the amoeba effect shouldn't lead to fuel parti- 
cle coating failure. 6 refs., 1 tab., 5 figs. 


3609 (INIS-RU-358, pp. 50-54) Fragment cesium migration 
in the HTGR coated fuel particles. Gudkov, A.N.; Kashparov, 
V.A.; Kotlyarov, A.A.; Frolov, V.V.; Khrulev, A.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral'nyj Nauchno-issiedovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 
1990. 80p. (in Russian). In Problems of nuclear science and tech- 
nique: Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Peculiarities of fission product behaviour in coated fuel particles 
of HTGR reactors subjected to standard tests as components of 
spherical fuel elements at 1173-1673K temperatures and burnups 
of 4.6-17 at% are studied. It is revealed that the major amount of 
cesium atoms leaves UO, kerns and is accumulated in internal 
PyC layers at 1273K during the lifetime. The ratio of 1°’Cs and 
'4Cs concentrations remains constant in all layers of protective 
coatings. '4Ce concentration profile demonstrates the initial distri- 
bution of nuclear fuel in protective coating layers with account of 
fission fragment range. 6 refs., 2 tabs., 3 figs. 


3610 (INIS-RU-358, pp. 58-61) On the possibility of using 
the nonchromatographic method of gas analysis for control of 
the HTGR coolant composition. Traktuev, OM;  Fe- 
doseenkov, A.N.; Khrulev, A.A. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Main requirements and characteristics of devices used for control 
of impurity content in the HTGR helium coolant are considered. It 
is shown that solid-electrolyte and metal-oxide gages are promising 
for in-core control of HzO, Hz, CO, CO2, Oo impurities in helium 
coolant without sampling. 10 refs., 1 tab., 1 fig. 


3611 (INIS-RU-358, pp. 63-65) Study into the serviceabil- 
ity of the VG-400 plant steam generator hollow elements. 
Antikajn, P.A.; Borisov, V.E.; Grebennikov, V.N.; Ma- 
jorskij, B.Sh.; Samarets, G.N. Gosudarstvennyj Komitet po 
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Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Long-term structural strength of coil elements of VG-400 plant 
steam generator is investigated. The elements are made of tubes 
16x2.5 mm in-diameter of DI-65(05KhN46MVBTs) alloy. The ob- 
tained results show that ductility index of coils lies within the limits 
of 23-41%. It is concluded that coil sharply-bent elements made of 
DI-65 alloy are preferable as material for tubes of heat-exchange 
surface of steam generators used at temperatures of the order of 
630 deg C. 1 tab., 1 fig. 


3612 (JAERI-M-—92-207, pp. 554-560) ZrC coated particle 
fuel development. Ogawa, Toru (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Fukuda, Kousaku. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. (CONF-9202184—: 4. international symposium 
on advanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF-1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

Coated particle fuels with ZrC coatings have been developed at 
the Japan Atomic Energy Research Institute since early 1970s. 
Studies include (1) fabrication processes and characterization tech- 
niques developments, (2) out-of-pile and in-pile performance tests 
and (3) post-irradiation heating tests. The present design of ZrC- 
coated particle fuel is based on the Triso-type concept. The 
ZrC-Triso fuel particles showed excelled performance. One notable 
advantage is the resistance of the ZrC coating to the Pd attack, 
which is a life-limiting factor of the conventional Triso-coated fuel 
particles having the SiC interlayer. Greater susceptibility to the Pd- 
attack of the SiC compared with the ZrC is related to a difference 
in the nature of grain boundaries of the two carbides. Physical 
properties of the two carbides are compared in view of the coating 
performance. The ZrC-coated particle fuel with its excellent high- 
temperature stability is also a candidate fuel for the space reactors. 
(author). 


3613 (NUREG/CP-0126-Vol.1, pp. 59-74) Magnitude and 
reactivity consequences of accidental moisture ingress into 
the modular high-temperature gas-cooled reactor core. Smith, 
O.L. (Oak Ridge National Lab., TN (United States)). Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. DOE Contract AC05-840R21400. 
(CONF-921007-Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced control system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

Accidental admission of moisture into the primary system of a 
Modular High-Temperature Gas-Cooled Reactor (MHTGR) has 
been identified in US Department of Energy-sponsored studies as 
an important safety concern. The work described here develops an 
analytical methodology to quantify the pressure and reactivity 
consequences of steam-generator tube rupture and other moisture- 
ingress-related incidents. Important neutronic and thermohydraulic 
processes are coupled with reactivity feedback and safety and con- 
trol system responses. Rate and magnitude of steam buildup are 
found to be dominated by major system features such as break 
size in comparison with safety vaive capacity and reliability, while 
being less sensitive to factors such as heat transfer coefficients. 
The results indicate that ingress transients progress at a slower 
pace than previously predicted by bounding analyses, with miker 
power overshoots and more time for operator or automatic correc- 
tive actions. 5 refs., 6 figs., 1 tab. 





3614 (NUREG/CP-0126-Vol.1, pp. 75-90) SSC analysis of 
the GEMs for reactivity control in PRISM. Slovik, G.C. 
(Brookhaven National Lab., Upton, NY (United States)); Rodnizki, 
J. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Mar 1993. (CONF- 
921007—-Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced control system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

The performance of three Gas Expansion Modules (GEMs) uti- 
lized in the Advanced Liquid Metal Reactor (ALMR) concept, 
PRISM, was analyzed using the computer code, SSC. GE has 
submitted the PRISM design for a Preapplication Safety Evaluation 
Report (PSER). The draft PSER indicated a potential weakness in 
the Unscrammed Loss of Flow (ULOF) event, and GE modified the 
design by adding three GEMs. These devices act like manometers 
and insert negative reactivity feedback into the core, relative to 
nominal operating conditions, when the pressure (or core flow) is 
reduced at the core inlet. The PRISM design was analyzed by 
SSC for two cases. First, the design’s original response to a ULOF 
where one Electro Magnetic (EM) pump fails to produce a coast- 
down was analyzed. Then the revised design with the GEMs 
included was analyzed. The original design had little or no safety 
margin for this case. The peak fuel temperature in the hot channel 
was predicted to be 1358K, which is above the solidus temperature 
of the fuel. However, after the GEMs were added, the loss of one 
EM pump coastdown became a benign event. The GEM feedback 
was predicted by SSC to dominate the other reactivity feedbacks 
and the GEMS, essentially, responded like passive control rods. 
The fuel temperature quickly dropped below operating tempera- 
tures, while the margin to sodium boiling was predicted to be 
greater than 350K. 5 refs., 16 figs., 1 tab. 


3615 (PNL-8937) Russian RBMK reactor design informa- 
tion. Pacific Northwest Lab., Richland, WA (United States); AN 
SSSR, Moscow (Russian Federation). Inst. Yadernykh Issiedovanij. 
Nov 1993. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94003141. Source: OSTI; NTIS; INIS; GPO Dep. 

This document concerns the systems, design, and operations of 
the graphite-moderated, boiling, water-cooled, channel-type 
(RBMK) reactors located in the former Soviet Union (FSU). The 
Russian Academy of Sciences Nuclear Safety Institute (NS!) in 
Moscow, Russia, researched specific technical questions that were 
formulated by the Pacific Northwest Laboratory (PNL) and provided 
detailed technical answers to those questions. The Russian re- 
sponse was prepared in English by NSI in a question-and-answer 
format. This report presents the results of that technical exchange 
in the context they were received from the NSI organization. Pa- 
cific Northwest Laboratory is generating this document to support 
the US Department of Energy (DOE) community in responding to 
requests from FSU states, which are seeking Western technologi- 
cal and financial assistance to improve the safety systems of the 
Russian-designed reactors. This report expands upon information 
that was previously available to the United States through bilateral 
information exchanges, international nuclear society meetings, |n- 
ternational Atomic Energy Agency (IAEA) reactor safety programs, 
and Research and Development institute of Power Engineering 
(RDIPE) reports. The response to the PNL questions have not 
been edited or reviewed for technical consistency or accuracy by 
PNL staff or other US organizations, but are provided for use by 
the DOE community in the form they were received. 
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3616 (CONF-9310216—1) Reactor installation and mainte- 
nance for the Advanced Neutron Source. Smith, B.R. Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (United States). 
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[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 7. Deneb robotics 
user group meeting; Troy, MI (United States); 12-15 Oct 1993. Or- 
der Number DE94001150. Source: OSTI; NTIS; INIS; GPO Dep. 

Advanced Neutron Source (ANS) reactor assembly components 
have been modeled in great detail in IGRIP in order to realistically 
simulate preliminary installation and maintenance processes. Ani- 
mation of these processes has been captured in a 15-minute video 
with narration. Approximately 90% of the parts were initially trans- 
lated from CADAM (a two-dimensional drawing package) to IGRIP 
and then revolved or extruded. IGRIP’s IGES translator greatly re- 
duced the time required to perform this operation. The interfacing 
of devices in the work cell has identified numerous design incon- 
sistencies. Most of the modeled reactor components are devices 
with a single degree of freedom (DOF) however, some of the 
slanted experiments required 6 DOF so that they could be re- 
moved at an angle in order to clear the reflector vessel flanges. 
IGRIP’s collision detection feature proved to be extremely helpful in 
determining interferences when removing the experiments. The 
combination of three-dimensional visualization and collision detec- 
tion allows engineers to clearly and easily visualize potential design 
problems before the construction phase of the project. 


3617 (NUREG/CP-0126-Vol.1, pp. 31-46) Identification of 
important CANDU 3 design considerations and accident se- 
quences using qualitative risk assessment techniques. Linn, 
M.A. (Oak Ridge National Lab., TN (United States)). Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.1: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 1, Plenary session, Advanced reactor research, Advanced 
passive LWRs, Advanced instrumentation and control hardware, 
Advanced control system technology, Human factors research, 
EPRI’s nuclear safety research and development. 524p. Source: 
OSTI; NTIS; INIS; GPO. 

A project has been initiated to assist the Nuclear Regulatory 
Commission in the review of proposed CANDU 3 advanced reactor 
conceptual design information. The objective of this project is to 
identify potential safety and design issues early in the design pro- 
cess. Because conceptual designs do not have the detailed design 
information needed for the customary licensing or probabilistic risk 
assessment evaluations, an alternate method was needed that pro- 
vided useful insights without the need for extensive design data. 
The methodology used standard risk assessment methods within a 
deterministic framework and was used on the CANDU 3 advanced 
reactor conceptual design. The method was found to provide a 
systematic assessment of the CANDU 3 design and provided in- 
sights on items such as design basis events and accidents, 
equipment important-to-safety, and issues needing further evalua- 
tion. 6 figs., 5 tabs. 


2105 Power Reactors, Breeding 
Refer also to citation(s) 3552, 3593, 3660, 3800, 4354, 4377, 4391 


3618 (CEA-CONF—-11460) Detailed numerical studies of 
the thermal-hydraulics in the hot plenum of a liquid metal fast 
breeder reactor. Menant, B.; Villand, M.; Grand, D. CEA Centre 
d’Etudes de Grenoble, 38 (France). Dept. de Thermohydraulique et 
de Physique. 1993. 18p. (CONF-931005—: 6. international topical 
meeting on nuclear reactor thermal hydraulics, Grenoble (France), 
5-8 Oct 1993). Order Number DE94609286. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The 3D turbulent flow in the hot plenum of a LMFBR is analyzed 
under forced convection regime. High order numerical scheme and 
fine mesh resolution allow to capture the details of the flow field: 
three dimensional flow patterns under the free surface, and velocity 
field in the core outlet region. 


3619 (CEA-CONF-11601) The “spin” program at CEA - 


Transmutation aspects. Salvatores, M. (CEA Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Direction des 
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Reacteurs Nucleaires); Prunier, C.; Guerin, Y.; Zaetta, A,; 
Siessarev, |. CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul- 
lez-Durance (France). Direction des Reacteurs Nucleaires. 1993. 
7p. (CONF-930913—: Global ’93: future nuclear systems - emerg- 
ing fuel cycles and waste disposal options, Seattle, WA (United 
States), 12-17 Sep 1993). Order Number DE94609287. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The context and the objectives of the SPIN program at CEA re- 
lated to the partitioning and transmutation of long-lived radioactive 
nuclei, have been described in ref. 1 and 2, as well as its comple- 
mentary with the deep storage research activity. The main 
emphasis is on the reduction of the ‘potential’ radiotoxicity source 
in a waste repository, which implies to concentrate on actinides 
(Pu and transplutonium elements) as a first priority, the studies re- 
lated to the long-lived, mobile fission products addressing mainly 
the issue of the reduction of the ‘residual’ radiotoxicity at the out- 
lets of waste disposal sites. in the present paper the strategy and 
the main results of the transmutation studies performed up to now 
will be reviewed, with emphasis on the physics approach and on 
the metallurgy issues. 16 refs., 2 figs., 7 tabs. 


3620 (CEA-CONF—-11605) Data uncertainty impact in ra- 
diotoxicity evaluation connected to EFR and IFR systems. 
Palmiotti, G. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul- 
lez-Durance (France). Direction des Reacteurs Nucleaires); 
Salvatores, M.; Hill, R.N. CEA Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Direction des Reacteurs Nucle- 
aires. 1993. 6p. (CONF-930913-: Global '93: future nuclear 
systems - emerging fuel cycles and waste disposal options, Seat- 
tle, WA (United States), 12-17 Sep 1993). Order Number 
DE94609288. Source: OSTI; NTIS (US Sales Only); INIS. 

Time-dependent sensitivity techniques, which have been used in 
the past for standard reactor applications, have been adapted to 
calculate the impact of data uncertainties in radiotoxicity evalua- 
tions. The methodology has been applied to different strategies of 
radioactive waste management connected with the EFR and IFR 
reactor fuel cycles. Results are provided in terms of sensitivity co- 
efficients to basic data (cross sections and decay constants), and 
uncertainties on global radiotoxicity at different times of storing af- 
ter discharge. 6 refs., 6 figs., 9 tabs. 


3621 (CEA-CONF—11608) Application of gel-Co- 
conversion for TRU (Pu, Np, Am) fuel and target preparation. 
Prunier, C. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul- 
lez-Durance (France). Dept. d’Etudes des Combustibles); Warin, 
D.; Bauer, M.; Ledergerber, G.; Ingold, F.; Stratton, R.W.; Alder, 
H.P. CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Direction des Reacteurs Nucleaires. 1993. 8p. 
(CONF-930913—: Global 93: future nuclear systems - emerging 
fuel cycles and waste disposal options, Seattle, WA (United 
States), 12-17 Sep 1993). Order Number DE94609289. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the fabrication of fuel containing transuranium (TRU) elements, 
flow sheets and techniques which allow a shielded and/or remote 
fabrication will probably need to be applied. One approach, which 
has been demonstrated on the laboratory and semi prototype 
scale, is the wet fabrication route of coprecipitation of the matrix el- 
ement uranium mixed with plutonium to form dense spherical 
particles or to produce hybrid pellets made from pressed gel micro- 
spheres. The ceramic material produced holds the TRU-elements 
homogeneously distributed in the matrix. In conjunction with the De- 
partement d’Etudes des Combustibles of the French Commissariat 
a l’Energie Atomique (CEA-DEC) in Cadarache, the Paul Scherrer 
Institut (PSI) in Switzerland is further developing a mixed nitride 
ceramic and mixed oxide with high concentrations (up to 50%) of 
plutonium with the aim of a joint irradiation test of transuranium el- 
ements in the French PHENIX reactor. 6 refs., 3 figs., 3 tabs. 


3622 


(IA-1481, pp. 198-199) Super systems code analysis 
of the gas expansion module during a fast flux test facility 
pump restart test. Rodnizki, J.; Slovik, G.C. Israel Atomic Energy 
Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In Research 


laboratories annual report 1992. 279p. Order 


Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 


128 ERA Vol. 19, No. 2 


Short communication. LMFBR TYPE REACTORS/pressurizers; 
COMPUTERIZED SIMULATION; HFBR REACTOR; PRESSURIZ- 
ERS; REACTOR COOLING SYSTEMS 


3623 (INIS-mf-13737, pp. 57) Development and creation of 
a powerful sodium pump for 3000 m*/hour 0.5 MPa without 
water cooling. Golokov, V.S.; Dronnik, L.M.; Dyachenko, 1.U.; 
Novikov, N.I.; Reutsky, S.Y.; Saraev, S.M.; Strizhak, V.E.; Tol- 
mach, |.M.; Philimonstev, Y.A.; Sheinkman, A.G. Feb 1993. 168p. 
(CONF-930216-: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ELECTROMAGNETIC PUMPS/liquid met- 
als; SODIUM 


3624 (INIS-mf-13737, pp. 89) Magnetic field calculation 
and flow stability in fast breeder reactors. Marthy, Ph. (Labora- 
toire des Ecoulements Geophysiques et Industriels, Grenoble, 
cedex, (France)); Ajakh, A. Feb 1993. 168p. (CONF-930216-: 7. 
Beer-Sheva _ international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FBR TYPE REACTORS/ 


magnetohydrodynamics; MAGNETOHYDRODYNAMICS; FLUID 
FLOW 


3625 (INIS-RU-356, pp. 32) Experiments on testing fuel 
elements with vibropacked uranium-plutonium dioxide fuel for 
BN-type reactor. Skibo, O.V.; Maershin, A.A.; Kislyj, V.A.; 
Petukhov, A.A.; Antipina, M.M. Nauchno-issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL ELEMENTS/mixed oxide fuels; 
FUEL ELEMENTS/performance testing; BELOYARSK-3 REACTOR; 
BN-350 REACTOR; BOR-60 REACTOR; BURNUP; OPTIMIZA- 
TION; POST-IRRADIATION EXAMINATION; RELIABILITY 


3626 (INIS-RU-356, pp. 34) Regularities of interaction of 
oxide fuel fission fragment with fast reactor fuel cans. Kokhtev, 
S.A.; Chernyshev, K.B.; Kukk, A.V. Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (in 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. AUSTENITIC STEELS/corrosion resis- 
tance; AUSTENITIC STEELS/reactor materials; FERRITIC 
STEELS/corrosion resistance; FERRITIC STEELS/reactor materi- 
als; COLD WORKING; FAST REACTORS; FISSION PRODUCTS; 
FUEL CANS; HEAT TREATMENTS; MECHANICAL PROPERTIES; 
PHASE STUDIES; REACTION KINETICS 


3627 (INIS-RU-356, pp. 35-36) Study of interaction of 
cans with mixed oxide fuel and its decrease methods. Kuz’min, 
V.I.; Men’shikova, T.S. Nauchno-lssledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. AUSTENITIC STEELS/corrosion resis- 
tance; AUSTENITIC STEELS/fuel cans; FERRITIC STEELS/ 
corrosion resistance; FERRITIC STEELS/fuel cans; BURNOUT; 
CHROMIUM; COMPATIBILITY; CORROSION PROTECTION; 





FAST REACTORS; FUEL ELEMENTS; FUEL-CLADDING INTER- 
ACTIONS; GETTERING; MATERIALS TESTING; MIXED OXIDE 
FUELS; POST-IRRADIATION EXAMINATION 


3628 (INIS-RU-356, pp. 36) Application of yttrium, scan- 
dium, zirconium and titanium for tritium absorption in BR-10 
reactor fuel elements. Moseev, L.|.; Mamaev, L.I.; Smolyakov, 
V.I.; Chukorin, B.G. Nauchno-lssledovatel’skij inst. Atomnykh 
Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. SCANDIUM/fuel elements; SCANDIUM/ 
gettering; TITANIUM/uel elements; TITANIUM/gettering; YTTRIUM/ 
fuel elements; YTTRIUMgettering; ZIRCONIUM/fuel elements; 
ZIRCONIUM /gettering; BURNOUT; COOLANTS; FAST REAC- 
TORS; KINETICS; MATERIALS TESTING; MIXED NITRIDE 
FUELS; RADIATION EFFECTS; SCANDIUM; GETTERING; 
SODIUM; STEELS; TITANIUM; TRITIUM; YTTRIUM; ZIRCONIUM 


3629 (INIS-RU-356, pp. 37-38) Study of corrosion resis- 
tance of materials of fast reactor fuel cans under action of 
nuclear fuel fission fragment simulators. Kokhtev, S.A.; Cherny- 
shev, K.B.; Polyanskij, A.A.; Kukk, A.V. Nauchno-lssledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (in Russian). (CONF-9210405—: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). In 3. Interindustry conference on reactor materi- 
als science: Summaries of reports. 125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL CANS/corrosion resistance; RE- 
ACTOR MATERIALS/corrosion resistance; STEELS/corrosion 
resistance; BURNOUT; FAST REACTORS; FISSION FRAG- 
MENTS; INTERGRANULAR CORROSION; MATERIALS TESTING; 
SIMULATION; STEELS; TEMPERATURE RANGE 0400-1000 K 


3630 


(INIS-RU-356, pp. 91) Study on reactor control sys- 
tem elements of fast and intermediate neutrons reactors and 
problems of increasing lifetime of fuel elements with boron 
carbide absorber. Voznesenskij, R.M.; Bespalov, A.G.; Rudenko, 
V.A.; Tarasikov, V.P.; Pashkin, Yu.G. Nauchno-lssledovatel’skij 


Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (In Russian). (CONF-9210405—: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). In 3. Interindustry conference on reactor materi- 
als science: Summaries of reports. 125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SHIM RODS/post-irradiation examination; 
ANNEALING; BELOYARSK-3 REACTOR; BORON CARBIDES; 
CLADDING; EMBRITTLEMENT; FAST NEUTRONS; INTERMEDI- 
ATE NEUTRONS; NEUTRON ABSORBERS; RELIABILITY 


3631 (JAERI-M—92-207, pp. 167-172) Preparation of 
uranium-plutonium mixed nitride pellets with high purity. Arai, 
Yasuo (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Shiozawa, Ken-ichi; 
Ohmichi, Toshihiko. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. (CONF-9202184—: 4. international symposium 
on advanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF-1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

Uranium-plutonium mixed nitride pellets have been prepared in 
the gloveboxes with high purity Ar gas atmosphere. Carbothermic 
reduction of the oxides in N2-H2 mixed gas stream was adopted 
for synthesizing mixed nitride. Sintering was carried out in various 
conditions and the effect on the pellet characteristics was investi- 
gated. (author). 


3632 (JAERI-M-92-207, pp. 421-425) FBR structural mate- 
rial data processing system : SMAT. Aoto, Kazumi (Power 
Reactor and Nuclear Fuel Development Corp., Oarai, Ibaraki 
(Japan). Oarai Engineering Center); Kawasaki, Hirotsugu; Wada, 
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Yusaku. Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 
1992. (CONF-9202184—: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

An advanced material data processing system named SMAT has 
been developed to establish the material strength standard for main 
structural materials of class 1 components of Japanese LMFBR. 
Some new concepts are introduced to this system for the efficiency 
of operation and the exclusion of human errors in the way of data 
processing. And several useful postprocessors are provided to of- 
fer the proper standard based on the database. (author). 


3633 (JAERI-M-—92-207, pp. 548-553) Research and devel- 
opment of FBR fuel cladding tubes. Fujiwara, Masayuki (Kobe 
Steel Ltd. (Japan)); Sawaragi, Yoshiatsu. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 5-7 Feb 1992; JAERI-CONF—1). In Proceedings of the 
fourth international symposium on advanced nuclear energy 
research: Roles and direction of material science in nuclear tech- 
nology. 676p. Order Number DE93508339. Source: OSTI; NTIS; 
INIS. 

Fuel cladding tubes of the Fast Breeder Reactor (FBR) are sub- 
jected to internal pressure caused by fission product gases at 
temperatures over 650degC under fast neutron irradiation. High 
resistance to swelling by fast neutron irradiation and high- 
temperature creep strength are required on cladding tubes. 
Research and development program was conducted for austenitic 
and ferritic/martensitic alloys in Japan. Firstly, Modified 316 stain- 
less steel (PNC316) was developed by optimization of chemical 
compositions (Ti, Nb, P, B) and manufacturing conditions (solution 
heat treatment, grain size, cold-working ratio). This steel is applied 
for Joyo and Monju reactor. The advanced austenitic steel 
(PNC1520: 15Cr-20Ni-MoTiNb) has higher creep strength and su- 
perior swelling resistance than those of PNC316. A new ferritic/ 
martensitic steel (PNC-FNS: 0.1C-11Cr-0.5Mo-2W/VNbN) with high 
creep strength and toughness was obtained by substituting W for a 
part of Mo and high temperature tempering treatment. Further new 
materials, including oxide dispersion strengthened (ODS) ferritic 
steel, are now being developed. (author). 


3634 (KAERI/TR-254/92) Design and analysis of sodium 
loop pipings. Lee, Hyeong Yeon (Korea Atomic Energy Res. Inst., 
Taejon (Korea, Republic of)); Yoo, Bong; Sur, Uk Whan; Lee, Jae 
Han; Koo, Gyeong Hoi. Korea Atomic Energy Research Inst., Dae- 
duk (Korea, Republic of). Apr 1992. 43p. (in Korean). Order 
Number DE94608290. Source: OSTI; NTIS (US Sales Only); INIS. 

To establish the sodium loop technology and investigate thermo- 
hydraulic behaviors of upper plenum of the FBR core through 
experiment, construction of a small scale sodium loop is neces- 
sary. In this study, the design and analysis of sodium loop piping 
were performed. The loop piping was analyzed according to RCC- 
MR code RC 3600 that is design and construction rule of fast 
breeder reactor. The integrity of the piping system under high ther- 
mal loads and design pressure was evaluated through analysis. 
The results of stress and fatigue analyses were within the allow- 
able limit. Therefore the suggested piping design will preserve its 
integrity. An analysis procedure of the high temperature piping was 
established. (Author). 


3635 (KFK-5124) ZEISIG: Approximate calculation of the 
intergranular gas fraction and the intragranular gas driven 
swelling for SAS4A. Vaeth, L. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Neutronenphysik und Reaktortechnik; 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheit. Feb 1993. 4383p. Order Number DE94726766. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A simple model has been developed for estimating, under 
steady-state irradiation conditions and for operational transients, 
the fraction of intergranular gas residing in fast reactor fuel and the 
intragranular gas driven swelling. The total gas retention in the 
fuel, the grain size and the irradiation conditions (mainly time de- 
pendent temperatures) must be known. Use has been made of 
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parts of the fission gas model contained in the code LAKU and of 
results calculated with this code. The routine (named ZEISIG) is in- 
tended for insertion into the fast reactor accident model SAS4A as 
an extension of its fission gas model for steady-state reactor oper- 
ation. (orig.) 


3636 (WHC-SA-1967) Nonswelling behavior of HT9 alloy 
irradiated to high exposure. Pitner, A.L.; Hecht, S.L.; Trenchard, 
R.G. Westinghouse Hanford Co., Richland, WA (United States). 
Oct 1993. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-931160—32: 
American Nuclear Society (ANS) winter meeting, San Francisco, 
CA (United States), 14-18 Nov 1993). Order Number DE94003502. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In-reactor monitoring of assembly axial growths in the Fast Flux 
Test Facility (FFTF) has shown the ferritic/martensitic alloy HT9 to 
be essentially swelling free out to a fast neutron fluence of at least 
37 x 102 n/cm?. This superior performance directly contributes to 
the ability to achieve high fuel burnup levels necessary for the ulti- 
mate viability of an economical Liquid Metal Reactor (LMR) fuel 
system. 


2106 Power Reactors, Mobile, Propulsion, Pack- 
age, and Transportable 


3637 (BNL-49300) Preparation, characterization and per- 
formance of CVR coatings for PBR fuels. Adams, J.W. 
(Brookhaven National Lab., Upton, NY (United States)); Barletta, 
R.E.; Vanier, P.E.; Dowell, M.B.; Lennartz, J.W. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1993]. 7p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940101-19: 11. symposium 
on space nuclear power systems, Albuquerque, NM (United 
States), 9-13 Jan 1994). Order Number DE94003006. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

As a part of the US Space Nuclear Thermal Propulsion Program, 
a process to deposit refractory carbide coatings using a fluidized 
bed chemical vapor reaction (CVR) process has been developed. 
Several types of coating have been applied to the graphite sub- 
strate which served as a surrogate fuel kernel. The coatings include 
NbC in various thicknesses and a bilayer coating consisting of NbC 
and TaC with a intermediate layer of pyrolytic graphite(PG). They 
were applied to a surrogate fuel kernel consisting of a PG-coated, 
graphite particle. The particles were characterized prior to test for 
coating thickness, grain size, stoichiometry (NbC only), free carbon 
and surface area. The initial screening tests for these coatings 
consisted of heating in flowing hot hydrogen at one atmosphere. 
The carbon loss from these particles was measured as a function 
of time. Exposure temperatures ranging from 2500 to 3000 K were 
used and samples were exposed for up to 14 minutes in a cyclical 
fashion, cooling to room temperature between exposures. Micro- 
scopic examination of the coatings after exposure was conducted. 
The rate of weight loss from these particles can be characterized 
as a simple Arrhenius process. These rates are compared to that 
from other tests of coated materials under similar conditions. 


3638 (BNL-49663) Small low mass advanced PBR’s for 
bi-modal operation. Ludewig, H.; Todosow, M.; Powell, J.R. 
Brookhaven National Lab., Upton, NY (United States). 1 Oct 1993. 
6p. Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-940101-23: 11. 
symposium on space nuclear power systems, Albuquerque, NM 
(United States), 9-13 Jan 1994). Order Number DE94003201. 
Source: OSTI; NTIS; GPO Dep. 

A preliminary assessment is made of a low mass bimodal reac- 
tor for use as a propulsion unit and as a heat source for generating 
electricity. This reactor is based on the particle bed reactor (PBR) 
concept. It will be able to generate both thrust and electricity simul- 
taneously. This assessment indicates that the reactor can generate 
approximately 6.8 (4) N of thrust using hydrogen as a coolant, and 
100 KWe using a closed Brayton cycle (CBC) power conversion 
system. Two cooling paths pass through the reactor allowing a si- 
multaneous operation of both modes. The development of all the 
components for this reactor are within the experience base of the 
NTP project. 
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3639 (DOE/SF/19043-T4) Nuclear electric propulsion for 
future NASA space science missions. Yen, Chen-wan L. Jet 
Propulsion Lab., Pasadena, CA (United States). 20 Jul 1993. 65p. 
Sponsored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract Al03-91SF19043. (JPL-PUB-D—10689). Or- 
der Number DE93019086. Source: OSTI; NTIS; GPO Dep. 

This study has been made to assess the needs, potential bene- 
fits and the applicability of early (circa year 2000) Nuclear Electric 
Propulsion (NEP) technology in conducting NASA science mis- 
sions. The study goals are: to obtain the performance 
characteristics of near term NEP technologies; to measure the per- 
formance potential of NEP for important OSSA missions; to 
compare NEP performance with that of conventional chemical 
propulsion; to identify key NEP system requirements; to clarify and 
depict the degree of importance NEP might have in advancing 
NASA space science goals; and to disseminate the results in a for- 
mat useful to both NEP users and technology developers. This is a 
mission performance study and precludes investigations of 
multitudes of new mission operation and systems design issues at- 
tendant in a NEP flight. 


3640 (LA-UR-93-3060-Rev.) Synthesis of (U,Zr)C solid so- 
lutions under exothermic conditions: Revision. Wang, Lily L.; 
Moore, H.G.; Giadson, J.W. Los Alamos National Lab., NM (United 
States). Oct 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940101-3- 
Rev.: 11. symposium on space nuclear power systems, 
Albuquerque, NM (United States), 9-13 Jan 1994). Order Number 
DE94002620. Source: OSTI; NTIS; GPO Dep. 

The reactions of forming (U,Zr)C solid solutions from their ele- 
mental components or similarly less stable reactants such as UC2 
are strongly exothermic due to the high stability of these solid solu- 
tions. A simple approach of utilizing this heat of formation energy 
to assist the solid solution reaction process is intimately mix the 
less stable reactant powders and pressed them into compact; the 
compact is then heated to the ignition temperature of the reaction. 
The feasibility of this reaction method to synthesize (U,Zr) solid 
solutions has been demonstrated in this study. The preliminary re- 
sults also show that both the initial composition and the heating 
rate have a significant effect on the nature of the reaction process. 
As expected the degree of powder mixing was also found to affect 
the completeness of the reaction. 


3641 (LA-UR-93-3213) Pre-orbital criticality safety for the 
NEPSTP mission. Sapir, J. (Los Alamos National Lab., NM 
(United States)); Pelowitz, D.; Streetman, J.R.; Glushkov, Y.S.; 
Ponomarev-Stepnoi, N.N.; Kompanietz, G.V.; Lobynstev, V.A. Los 
Alamos National Lab., NM (United States). [1993]. 11p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940101—22: 11. symposium on 
space nuclear power systems, Albuquerque, NM (United States), 
9-13 Jan 1994). Order Number DE94002600. Source: OSTI; NTIS; 
GPO Dep. 

In December 1991, the Strategic Defense Initiative Organization 
(SDIO) proposed investigating whether launching a Russian Topaz- 
Il space nuclear power system could be done safely and within 
budget constraints. Functional safety requirements developed for 
the US Topaz mission mandated that the reactor remain subcritical 
when immersed in water. Topaz-ll is an epithermal, enriched- 
uranium-fueled, Nak- (liquid metal alloy with 22% sodium and 78% 
potassium) cooled, and zirconium hydride-moderated reactor. A 
radial beryllium reflector containing 12 rotatable control drums sur- 
rounds the core. The authors prepared a computer model of the 
Topaz reactor that explicitly represented all major reactor compo- 
nents. Initial analyses indicated that in several water-immersion 
scenarios, the reactor would not remain subcritical. After additional 
calculations, modifications were proposed that would assure sub- 
criticality under such conditions. This paper describes the analyses 
and the proposed modifications. 


3642 


(LA-UR-93-3287) Conceptual design of the Topaz Il 
anticriticality device. Trujillo, D. (Los Alamos National Lab., NM 
(United States)); Bultman, D.; Potter, R.C.; Sanchez, L.; Skobelev, 
V.E. Los Alamos National Lab., NM (United States). [1993]. 7p. 
Sponsored by Department of Defense, Washington, DC (United 





States). DOE Contract W-7405-ENG-36. (CONF-940101-10: 11. 
symposium on space nuclear power systems, Albuquerque, NM 
(United States), 9-13 Jan 1994). Order Number DE94000899. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Topaz Il Flight Safety team requires that the hardware for the 
Rusian-built reactor be modified to ensure that the reactor remains 
subcritical in the event of an inadvertent accident in which the reac- 
tor is submersed in wet sand or water. In April 1993, the American 
Flight safety team chose the fuel-out anticriticality device as the 
baseline for the hardware design. We describe the initial stages of 
the hardware design; show how the mechanism works; and de- 
scribe its function, the functional and operational requirements, and 
the difficult design problems encountered. Also described, are the 
initial interactions between the Russian and American design 
teams. Because the effort is to add an American modification to a 
Russian flight reactor, this project has required unusual technical 
cooperation and consultation with the Russian design team. 


3643 (LA-UR-93-3398) Russian Topaz Il system test pro- 
gram (1970-1989). Voss, S.S.; Rodriguez, E.A. Los Alamos 
National Lab., NM (United States). 1993. 12p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940101-12: 11. symposium on 
space nuclear power systems, Albuquerque, NM (United States), 
9-13 Jan 1994). Order Number DE94000822. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Russian Topaz Il system is a space nuclear power system capa- 
ble of producing 4.5 to 5.5 kWe for three years of continuous 
autonomous operation. To qualify the system for flight, the Russian 
Topaz || program extensively tested their systems over a 20-year 
period. Approximately 28 systems were fabricated for testing. 
During this period of time, there were two primary drivers that ne- 
cessitated system changes: the evolution of the military user 
requirements, and failures during testing that resulted in modifica- 
tions and follow-on systems testing. Therefore, the design, 
technology, and the materials used for the system were modified 
and improved. The Russian Topaz || systems test program was 
sub-divided into four major categories: thermophysical testing; me- 
chanical testing, which included static load testing, dynamic testing, 
and impact/shock testing; nuclear ground testing; and cold temper- 
ature testing (CTT) to simulate prelaunch and launch temperature 
conditions. The systems testing was performed in a systematic 
manner to verify through ground testing the flight qualification of 
the Topaz Il system. The purpose of this paper is to present an 
overview of the Russian Topaz Il systems test program. 


3644 (LA-UR-93-4136) A review of carbide fuel corrosion 
for nuclear thermal propulsion applications. Pelaccio, D.G. 
(Univ. of New Mexico, Albuquerque, NM (United States). Inst. for 
Space Nuclear Power Studies); El-Genk, M.S.; Butt, D.P. Los 
Alamos National Lab., NM (United States); New Mexico Univ., Al- 
buquerque, NM (United States). Inst. for Space Nuclear Power 
Studies. [1993]. 14p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Grant NGT-40019; Grant NAG3-1346. (CONF-940101-26: 11. 
symposium on space nuclear power systems, Albuquerque, NM 
(United States), 9-13 Jan 1994). Order Number DE94003938. 
Source: OSTI; NTIS; INIS; GPO Dep. 

At the operation conditions of interest in nuclear thermal propul- 
sion reactors, carbide materials have been known to exhibit a 
number of life limiting phenomena. These include the formation of 
liquid, loss by vaporization, creep and corresponding gas flow re- 
strictions, and local corrosion and fuel structure degradation due to 
excessive mechanical and/or thermal loading. In addition, the radi- 
ation environment in the reactor core can produce a substantial 
change in its local physical properties, which can produce high 
thermal stresses and corresponding stress fractures (cracking). 
Time-temperature history and cyclic operation of the nuclear reac- 
tor can also accelerate some of these processes. The University of 
New Mexico's Institute for Space Nuclear Power Studies, under 
NASA sponsorship has recently initiated a study to model the com- 
plicated hydrogen corrosion process. In support of this effort, an 
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extensive review of the open literature was performed, and a tech- 
nical expert workshop was conducted. This paper summarizes the 
results of this review. 


3645 (SAND-—93-2695C) Characteristics and control re- 
sponse of the TOPAZ Il Reactor System Real-time Dynamic 
Simulator. Kwok, K.S. Sandia National Labs., Albuquerque, NM 
(United States). 12 Nov 1993. 7p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940101-25: 11. symposium on space nuclear 
power systems, Albuquerque, NM (United States), 9-13 Jan 1994). 
Order Number DE94003788. Source: OSTI; NTIS; GPO Dep. 

A dynamic simulator of the TOPAZ Il reactor system has been 
developed for the Nuclear Electric Propulsion Space Test Program. 
The simulator combines first-principle modeling and empirical cor- 
relations in its algorithm to attain the modeling accuracy and 
computational through-put that are required for real-time execution. 
The overall execution time of the simulator for each time step is 15 
ms when no data is written to the disk, and 18 ms when nine dou- 
ble precision data points are written to the disk once in every time 
step. The simulation program has been tested and it is able to 
handle a step decrease of $8 worth of reactivity. It also provides 
simulations of fuel, emitter, collector, stainless steel, and ZrH mod- 
erator failures. Presented in this paper are the models used in the 
calculations, a sample simulation session, and a discussion of the 
performance and limitations of the simulator. The simulator has 
been found to provide realistic real-time dynamic response of the 
TOPAZ Il reactor system under both normal and casualty condi- 
tions. 


2107 Regulation and Licensing 
Refer also to citation(s) 3769, 3806, 3810, 3817, 3818 


3646 (IAEA-TECDOC-—720, pp. 217-221) Regulatory re- 
quirements for development of in situ leach mining in the 
United States of America. Miller-Corbett, C. (Nuclear Regulatory 
Commission, Denver, CO (United States). Uranium Recovery Field 
Office); Konwinski, G.R.; Grimm, J.P. International Atomic Energy 
Agency, Vienna (Austria). Sep 1993. (CONF-9210417-: Technical 
committee meeting on uranium in situ leaching, Vienna (Austria), 5- 
8 Oct 1992). In Uranium in situ leaching: Proceedings of a technical 
committee meeting held in Vienna, 5-8 October 1992. 245p. Order 
Number DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 

The United States Congress has directed the Nuclear Regulatory 
Commission (NRC) to issue source material licenses and regulate 
in situ leach (ISL) uranium recovery operations. To obtain a li- 
cense, a prospective operator must demonstrate an ability to 
operate an ISL uranium recovery operation that is protective of hu- 
man health and the environment. The prospective licensee submits 
a technical description of the project complete with information nec- 
essary to evaluate the proposed operation in a license application. 
This application includes a site radiation safety program, a site-to- 
regional environmental assessment, a local demographic analysis, 
commitments to field and process facility operation procedures, an 
environmental monitoring program and production and site restora- 
tion schedules. The licensee also must verify they hold an 
agreement for byproduct waste disposal at a licensed waste dis- 
posal facility. 


3647 (NUREG-—0304-Vol.18-No.3) Regulatory and technical 
reports (abstract index journal), Compilation for third quarter 
1993, July-September: Volume 18, No. 3. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Nov 1993. 41p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS. 

This journal includes all formal reports in the NUREG series 
prepared by the NRC staff and contractors, proceedings of confer- 
ences and workshops, grants, and international agreement reports. 
The entries in this compilation are indexed for access by title and 
abstract, secondary report number, personal author, subject, NRC 
organization for staff and international agreements, contractor, in- 
ternational organization, and licensed facility. 
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3648 (NUREG—0540-Vol.15-No.9) Title List of documents 
made publicly available, September 1-30, 1993: Volume 15, 
No. 9. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications Services. 
Nov 1993. 365p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principals Documents. 


3649 (NUREG—0750-Vol.37-Index-2) Indexes to Nuclear 
Regulatory Commission issuances, January-June 1993: Vol- 
ume 37, Index 2. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Freedom of Information and Publica- 
tions Services. Nov 1993. 81p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

Digests and indexes for issuances of the Commission (CLI), the 
Atomic Safety and Licensing Board Panel (LBP), the Administrative 
Law Judges (ALJ), the Directors’ Decisions (DD), and the Denials 
of Petitions for Rulemaking (DPRM) are presented in this docu- 
ment. These digests and indexes are intended to serve as a guide 
to the issuances. Information elements common to the cases heard 
and ruled upon are: Case name (owner(s) of facility); Full text ref- 
erence (volume and pagination); Issuance number; Issues raised 
by appellants; Legal citations (cases, regulations, and statutes); 
Name of facility, Docket number; Subject matter of issues and/or 
rulings; Type of hearing (for construction permit, operating license, 
etc.); Type of issuance (memorandum, order, decision, etc.). These 
information elements are displayed in one or more of five separate 
formats arranged as follows: (1) Case Name Index; (2) Digests 
and Headers; (3) Legal Citations Index; (4) Subject Index; (5) Fa- 
cility Index. 


3650 (NUREG-—0750-Vol.38-No.2) Nuclear Regulatory Com- 
mission issuances: Volume 38, No. 2. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Aug 1993. 60p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the commission (CLI), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judges (ALJ), the Directors; 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(DPRM). 


3651 (NUREG—0936-Vol.12-No.3) NRC Regulatory Agenda 
quarterly report, July-September 1993: Volume 12, No. 3. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Oct 
1993. 122p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The NRC Regulator Agenda is a compilation of all rules on 
which the NRC has recently completed action, or has proposed ac- 
tion, or is considering action, and all petitions for rulemaking which 
have been received by the commission and are pending disposition 


by the Commission. The Regulatory Agenda is updated and issued 
each quarter. 


3652 (NUREG/CR-5455-Vol.2) Development of the NRC’s 
Human Performance Investigation Process (HPIP): Volume 2, 
Investigators’s Manual. Paradies, M. (System Improvements, Inc., 
Knoxville, TN (United States)); Unger, L.; Haas, P.; Terranova, M. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Safety; System Improvements, Inc., Knoxville, TN 
(United States); Concord Associates, Inc., Knoxville, TN (United 
States). Oct 1993. 249p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). (Sl92-101-Vol.2). 
Source: OSTI; NTIS; INIS; GPO. 
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The three volumes of this report detail a standard investigation 
process for use by US Nuclear Regulatory Commission (NRC) per- 
sonnel when investigating human performance related events at 
nuclear power plants. The process, called the Human Performance 
Investigation Process (HPIP), was developed to meet the special 
needs of NRC personnel, especially NRC resident and regional in- 
spectors. HPIP is a systematic investigation process combining 
current procedures and field practices, expert experience, NRC 
human performance research, and applicable investigation tech- 
niques. The process is easy to learn and helps NRC personnel 
perform better field investigations of the root causes of human per- 
formance problems. The human performance data gathered 
through such investigations provides a better understanding of the 
human performance issues that cause event at nuclear power 
plants. This document, Volume Il, is a field manual for use by inves- 
tigators when performing event investigations. Volume Il includes 
the HPIP Procedure, the HPIP Modules, and Appendices that pro- 
vide extensive documentation of each investigation technique. 


3653 (SAND-93-2480C) Overview of United States Depart- 
ment of Energy activities to support life extension of nuclear 
power plants. Harrison, D.L. (USDOE Assistant Secretary for Nu- 
clear Energy, Washington, DC (United States). Office of LWR 
Safety and Technology); Rosinski, S.T. Sandia National Labs., Al- 
buquerque, NM (United States). [1993]. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9310211-1: Civilian nucear reactor safety 
working group on nuclear plant aging and life extension, Washing- 
ton, DC (United States), 26-28 Oct 1993). Order Number 
DE94002650. Source: OSTI; NTIS; INIS; GPO Dep. 

Today, 109 nuclear power plants provide over 20 percent of the 
electrical energy generated in the US The operating license of the 
first of these plants will expire in the year 2000; one-third of the 
operating licenses will expire by 2010 and the remaining plant li- 
censes are scheduled to expire by 2033. The National Energy 
Strategy assumes that 70 percent of these plants will continue to 
operate beyond their current license expiration to assist in ensuring 
an adequate, diverse, and environmentally acceptable energy sup- 
ply for economic growth. In order to preserve this energy resource 
in the US three major tasks must be successfully completed: es- 
tablishment of regulations, technical standards, and procedures for 
the preparation and review of a license renewal application; devel- 
opment, verification, and validation of technical criteria and bases 
for monitoring, refurbishing, and/or replacing plant equipment; and 
demonstration of the regulatory process. Since 1985, the US De- 
partment of Energy (DOE) has been working with the nuclear 
industry and the US Nuclear Regulatory Commission (NRC) to es- 
tablish and demonstrate the option to extend the life of nuclear 
power plants through the renewal of operating licenses. This paper 
focuses primarily on DOE’s Plant Lifetime Improvement (PLIM) 
Program efforts to develop the technical criteria and bases for ef- 
fective aging management and lifetime improvement for continued 
operation of nuclear power plants. This paper describes current 
projects to resolve generic technical issues in the principal areas of 
reactor pressure vessel (RPV) integrity, fatigue, and environmental 
qualification (EQ). 


3654 (SNL/NM-699795-1) Early Site Permit Demonstration 
Program: Station design alternatives report. Sandia National 
Labs., Albuquerque, NM (United States); Southern Electric Interna- 
tional, Inc., Atlanta, GA (United States); Commonwealth Research 
Corp., Chicago, IL (United States); Public Service Electric and Gas 
Co., Newark, NJ (United States). Mar 1993. 70p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94002862. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report provides the results of investigating the basis for 
including Station Design Alternatives (SDAs) in the regulatory guid- 
ance given for nuclear plant environmental reports (ERs), explains 
approaches or processes for evaluating SDAs at the early site per- 
mit (ESP) stage, and applies one of the processes to each of the 
ten systems or subsystems considered as SDAS. The key objec- 
tive o this report s to demonstrate an adequate examination of 
alternatives can be performed without the extensive development f 





design data. The report discusses the Composite Suitability Ap- 
proach and the Established Cutoff Approach in evaluating station 
design alternatives and selects one of these approaches to 
evaluate alternatives for each of the plant or station that were con- 
sidered. Four types of ALWRs have been considered due to the 
availability of extensive plant data: System 80+, AP600, Advanced 
Boiling Reactor (ABWR), and Simplified Boiling Water Reactor 
(SBWR). This report demonstrates the feasibility of evaluating sta- 
tion design alternatives when reactor design detail has not been 
determined, quantitatively compares the potential ental impacts of 
alternatives, and focuses the ultimate selection of a alternative on 
cost and applicant-specific factors. The range of alternatives sys- 
tem is deliberately limited to a reasonable number to demonstrate 
the or to the three most commonly used at operating plants. 


3655 (SNL/NM-699795-2-Vol.1) Early Site Permit Demon- 
stration Program: Plant parameters envelope report: Volume 
1. Electric Power Research Inst., Palo Alto, CA (United States); 
NUS Corp., Aiken, SC (United States); Nuclear Management and 
Resources Council, Washington, DC (United States); Southern 
Electric International, Inc., Atlanta, GA (United States); Common- 
wealth Research Corp., Chicago, IL (United States); Public Service 
Electric and Gas Co., Newark, NJ (United States). Mar 1993. 358p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94002863. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Early Site Permit (ESP) Demonstration Program is the 
nuclear industry's initiative for piloting the early resolution of siting- 
related issues before the detailed design proceedings of the 
combined operating license review. The ESP Demonstration Pro- 
gram consists of three phases. The plant parameters envelopes 
task is part of Phase 1, which addresses the generic review of ap- 
plicable federal regulations and develops criteria for safety and 
environmental assessment of potential sites. The plant parameters 
envelopes identify parameters that characterize the interface 
between an ALWR design and a potential site, and quantify the in- 
terface through values selected from the Utility Requirements 
Documents, vendor design information, or engineering assess- 
ments. When augmented with site-specific information, the plant 
parameters envelopes provide sufficient information to allow ESPs 
to be granted based on individual ALWR design information or en- 
veloping design information for the evolutionary, passive, or 
generic ALWR plants. This document is expected to become a liv- 
ing document when used by future applicants. 


3656 (SNL/NM-699795-3) Early Site Permit Demonstration 
Program: Regulatory criteria evaluation report. Electric Power 
Research Inst., Palo Alto, CA (United States); NUS Corp., Aiken, 
SC (United States); Nuclear Management and Resources Council, 
Washington, DC (United States); Southern Electric International, 
Inc., Atlanta, GA (United States); Commonwealth Research Corp., 
Chicago, IL (United States); Public Service Electric and Gas Co., 
Newark, NJ (United States). Mar 1993. 102p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94002865. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The primary objective of the ESPDP is to demonstrate success- 
fully the use of 10CFR52 to obtain ESPs for one or more US sites 
for one (or more) ALWR nuclear power plants. It is anticipated that 
preparation of the ESP application and interaction with NRC during 
the application review process will result not only in an ESP for the 
applicant(s) but also in the development of criteria and definition of 
processes, setting the precedent that facilitates ESPs for subse- 
quent ESP applications. Because siting regulatory processes and 
acceptance criteria are contained in over 100 separate documents, 
comprehensive licensing and technical reviews were performed to 
establish whether the requirements and documentation are 
self-consistent, whether the acceptance criteria are sufficiently well- 
defined and clear, and whether the licensing process leading to the 
issuance of an ESP is unambiguously specified. The results of the 
technical and licensing evaluations are presented in this report. 
The purpose, background, and organization of the ESPDP is delin- 
eated in Section 1. Section 11 contains flowcharts defining siting 
application requirements, environmental report requirements, and 
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emergency planning/preparedness requirements for ALWRS. The 
licensing and technical review results are presented in Section Ill. 


3657 (SNL/NM-699795-3-App.A-B) Early Site Permit 
Demonstration Program: Regulatory criteria evaluation report: 
Appendices A and B. Sandia National Labs., Albuquerque, NM 
(United States); Southern Electric International, Inc., Atlanta, GA 
(United States); Commonwealth Research Corp., Chicago, IL 
(United States); Public Service Electric and Gas Co., Newark, NJ 
(United States). Mar 1993. 850p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94002866. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of the Early Site Pian Demonstration Pro- 
gram (ESPDP) is to demonstrate successfully the use of 10CFR52 
to obtain ESPs for one or more US sites for one (or more) ALWR 
nuclear power plants. It is anticipated that preparation of the ESP 
application and interaction with NRC during the application review 
process will result not only in an ESP for the applicant(s) but also 
in the development of criteria and definition of processes, setting 
the precedent that facilitates ESPs for subsequent ESP applica- 
tions. Because siting regulatory processes and acceptance criteria 
are contained in over 100 separate documents, comprehensive li- 
censing and technical reviews were performed to establish whether 
the requirements and documentation are self-consistent, whether 
the acceptance criteria are sufficiently well-defined and clear, and 
whether the licensing process leading to the issuance of an ESP is 
unambiguously specified. This document provides appendices A 
and B of this report. Appendix A contains a list of regulations, reg- 
ulatory guidance, and acceptance criteria; Appendix B contains a 
cross-reference index of siting-related documentation. 


3658 (SNL/NM-699795-3-App.C-D) Early Site Permit 
Demonstration Program: Regulatory criteria evaluation report: 
Appendices C and D. Sandia National Labs., Albuquerque, NM 
(United States); Southern Electric International, Inc., Atlanta, GA 
(United States); Commonwealth Research Corp., Chicago, IL 
(United States); Public Service Electric and Gas Co., Newark, NJ 
(United States). Mar 1993. 508p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94002867. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of the Early Site Plan Demonstration Pro- 
gram (ESPDP) is to demonstrate successfully the use of 10CFR52 
to obtain ESPs for one or more US sites for one (or more) ALWR 
nuclear power plants. It is anticipated that preparation of the ESP 
application and interaction with NRC during the application review 
process will result not only in an ESP for the applicant(s) but also 
in the development of criteria and definition of processes, setting 
the precedent that facilitates ESPs for subsequent ESP applica- 
tions. Because siting regulatory processes and acceptance criteria 
are contained in over 100 separate documents, comprehensive li- 
censing and technical reviews were performed to establish whether 
the requirements and documentation are self-consistent, whether 
the acceptance criteria are sufficiently well-defined and clear, and 
whether the licensing process leading to the issuance of an ESP is 
unambiguously specified. This document provides appendices C 
and D of this report. Appendix C contains data from the licensing 


and technical reviews; Appendix D contains technology toolkit data 
sheets. 


3659 (SNL/NM-699795-3-App.E) Early Site Permit Demon- 
stration Program: Regulatory criteria evaluation report: 
Appendix E. Sandia National Labs., Albuquerque, NM (United 
States); Southern Electric International, Inc., Atlanta, GA (United 
States); Commonwealth Research Corp., Chicago, IL (United 
States); Public Service Electric and Gas Co., Newark, NJ (United 
States). Mar 1993. 123p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94002868. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of the Early Site Permit Demonstration 
Program (ESPDP) is to demonstrate successfully the use of 
10CFR52 to obtain ESPs for one or more US sites for one (or 
more) ALWR nuclear power plants. It is anticipated that preparation 
of the ESP application and interaction with NRC during the 
application review process will result not only in an ESP for the ap- 
plicant(s) but also in the development of criteria and definition of 
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processes, setting the precedent that facilitates ESPs for subse- 
quent ESP applications. Because siting regulatory processes and 
acceptance criteria are contained in over 100 separate documents, 
comprehensive licensing and technical reviews were performed to 
establish whether the requirements and documentation are 
self-consistent, whether the acceptance criteria are sufficiently well- 
defined and clear, and whether the licensing process leading to the 
issuance of an ESP is unambiguously specified. This document 
provides Appendix E which contains a population density report. In 
this study the proposed US Nuclear Regulatory Commission (NRC) 
population density and exclusion zone size criteria were evaluated 
for their potential effectiveness to meet the quantitative public 
health and safety objectives associated with the NRC Safety Goal 
Policy. In addition, the individual and societal risks from postulated 
accidents (based on NUREG-1150 methods) were determined and 
compared to the quantitative prompt and latent health objective of 
the safety goal policy. 


2108 Economics 
Refer also to citation(s) 3048, 3556 


3660 (DOE/ER/12896—1) Actinide behavior in the integral 
fast reactor: Progress report, May 1, 1992-April 30, 1993. 
Courtney, J.C. Louisiana State Univ., Baton Rouge, LA (United 
States). Nuclear Science Center. May 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER12896. Order Number DE94002770. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Goal of this project is to determine the consumption of Np-237, 
Pu-240, Am-241, and Am-243 in the Integral Fast Reactor (IFR) 
fuel cycle. These four actinides set the long term waste manage- 
ment criteria for spent nuclear fuel; if it can be demonstrated that 
they can be efficiently consumed in the IFR, then requirements for 
nuclear waste repositories can be much less demanding. Irradia- 
tions in the Experimental Breeder Reactor Il (EBR-II) at Argonne 
National Laboratory's site near Idaho Falls, Idaho, will be con- 
ducted to determine fission and transmutation rates for the four 
nuclides. The experimental effort involves target package design, 
fabrication, quality assurance, and irradiation. Post irradiation anal- 
yses are required to determine the fission rates and neutron 
spectra in the EBR-II core. 


3661 (EUR-14530) Methodology to collect data on de- 
commissioning costs and occupational radiation exposure. 
Petrasch, P. (Nuklear-Ingenieur Service GmbH, Hanau (Germany)); 
Roger, J. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. 145p. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Decommissioning data collection has been, up to now, almost a 
national matter. The present joint study performed by NIS Inge- 
nieurgeselischaft mbH, Hanau, and the Commissariat a l’energie 
atomique, Unite de declassement d'installations nucleaires, and co- 
ordinated by the Commission of the European Communities, is 
intended to identify a methodology allowing the collection of data 
which are useful to manage a decommissioning project, e.g. data 
on dismantling costs, occupational radiation exposure and waste 
arisings. A common structure for decommissioning tasks (called 
working packages) derived from those already in use at the 
abovementioned organizations has been established and the corre- 
sponding first series of data-collection sheets defined in order to 
cover data from LWRs, GCRs (UNGGs) and nuclear fuel cycle in- 
Stallations. Work focused on the cost of decommissioning tasks. 
The study is intended to be a first step towards an EC-wide usable 
data-base for data generated in the various ongoing and future de- 
commissioning projects. 


3662 (EUR-14687) Decommissioning cost of nuclear 
power plants using light water reactors in Germany from 1977 
to present. Adier, J. (Nuklear-Ingenieur Service GmbH, Hanau 
(Germany)); Petrasch, P. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. 91p. (In German). Vertrag 
FI2D-0051. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1977, a study had already been carried out on the decommis- 
sioning costs of NPP’s in Germany by NIS Ingenieurgeselischaft 
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for the Commission of the European Communities. The experience 
gained during the last 15 years from the decommissioning of nu- 
clear installations, as well as the developments made in calculating 
costs were the reasons to update the 1977 study. The cost esti- 
mates were carried out for the German LWRs, Biblis A (PWR) and 
Brunsbuttel (BWR). For the caiculations, the software programme 
STILLKO 2 (owned by the German VDEW) was used. Besides 
cost calculations, data relating to manpower, occupational radiation 
exposure, masses of material to be dismantled and radioactive 
waste generated have been obtained. The results enable a direct 
comparison with those of the 1977 study and show the most im- 
portant differences. In a separate chapter, costs for single items 
are presented in a way that comparison with decommissioning 
costs from other EC-countries may be possible. 


3663 (IAEA-TECDOC~720, pp. 9-17) World uranium pro- 
duction and demand: A review. Tauchid, M. (International Atomic 
Energy Agency, Vienna (Austria)); Mueller Kahle, E. International 
Atomic Energy Agency, Vienna (Austria). Sep 1993. (CONF- 
9210417-: Technical committee meeting on uranium in situ 
leaching, Vienna (Austria), 5-8 Oct 1992). In Uranium in situ leach- 
ing: Proceedings of a technical committee meeting held in Vienna, 
5-8 October 1992. 245p. Order Number DE94607294. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Despite the growing public concern on the use of nuclear en- 
ergy, nuclear power generation capacity in the world is expected to 
follow a modest, but positive growth at least during the next two 
decades. Uranium production needed to fuel these reactors has 
been below demand since 1985. The WOCA production figure for 
1991 is in the order of 27,000 tonnes U which is 39% below the 
peak production of 1980. With the exception of Australia, all other 
countries produced less uranium than in the previous year. It is ex- 
pected that the production figure for 1992 will shrink even further to 
about 23,000 tonnes U. In-situ leaching uranium production con- 
tributed about 16% to the 1991 world production figure, most of 
which came from Eastern Europe and Central Asia. With the clos- 
ing of a number of production facilities the relative contribution of 
in-situ leaching to the world uranium production is expected to 
grow. Only about 60% of WOCA’s reactor related uranium demand 
for 1991 was supplied from its own production. The remaining 40% 
was filled from existing inventories and imports from the Russian 
Federation and China. The estimated gap between the world ura- 
nium production and reactor related demand for 1991 is in the 
order 10,900 tones U or 19.7%. The cumulative requirement for 
the world reactor related demand to the year 2010 has been esti- 
mated to be about 1,270,000 tonnes U. (author). 6 refs, 10 figs. 


3664 (IAEA-TECDOC~720, pp. 19-42) In-situ leach ura- 
nium mining in the United States of America: Past, present 
and future. Underhill, D.H. (Nuclear Assurance Corp., Norcross, 
GA (United States)). International Atomic Energy Agency, Vienna 
(Austria). Sep 1998. (CONF-9210417-: Technical committee meet- 
ing on uranium in situ leaching, Vienna (Austria), 5-8 Oct 1992). In 
Uranium in situ leaching: Proceedings of a technical committee 
meeting held in Vienna, 5-8 October 1992. 245p. Order Number 
DE94607294. Source: OSTI; NTIS (US Sales Only); INIS. 
Commercial in-situ leach (ISL) uranium mining in the United 
States began in the mid-1970s. Both acid and alkaline leach sys- 
tems were evaluated. The difficulty of restoring ground water 
following acid leaching, led to exclusive adoption of alkaline leach 
systems. The low production cost achievable from carefully se- 
lected, effectively run projects, was primarily responsible for the 
adoption and increased use of the unconventional production tech- 
nology. Today ISL production continues, while production from all 
conventional uranium mines has been suspended. This paper de- 
scribes the history of ISL uranium mining in the U.S. While 85 
percent of ISL production has come from south Texas, today pro- 
jects are also operating in Wyoming and Nebraska. Now that most 
of the ISL amenable reserves in Texas have been mined, most 
new projects will be in Wyoming, Nebraska and New Mexico. This 
paper discusses why ISL production costs are relatively low and 
can therefore compete with low cost, high grade conventional 
mines. It describes the ore reserves and production capacity of all 
of the installed, planned and potential U.S. ISL projects. It dis- 
cusses why ISL. mining is expected to be the predominant uranium 





production technology in the U.S. over the next 10 or 15 years. 
(author). 20 refs, 2 figs, 9 tabs. 


3665 (NUREG/CR-6080) Replacement energy, capacity, 
and reliability costs for permanent nuclear reactor shutdowns. 
VanKuiken, J.C., Buehring, W.A. (Argonne National Lab., IL (United 
States)); Hamilton, S.; Kavicky, J.A.; Cavallo, J.D.; Veselka, T.D.; 
Willing, D.L. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Regulatory Applications; Argonne National 
Lab., IL (United States). Oct 1993. 27p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (ANL-93/19). Source: OSTI; NTIS; 
INIS; GPO. 

Average replacement power costs are estimated for potential 
permanent shutdowns of nuclear electricity-generating units. Re- 
placement power costs are considered to include replacement 
energy, capacity, and reliability cost components. These estimates 
were developed to assist the US Nuclear Regulatory Commission 
in evaluating regulatory issues that potentially affect changes in se- 
rious reactor accident frequencies. Cost estimates were derived 
from long-term production-cost and capacity expansion simulations 
of pooled utility-system operations. Factors that affect replacement 
power cost, such as load growth, replacement sources of genera- 
tion, and capital costs for replacement capacity, were treated in the 
analysis. Costs are presented for a representative reactor and for 
selected subcategories of reactors, based on estimates for 112 in- 
dividual reactors. 


3666 (SKB-PLAN-93) Plan 93. Cost for the radioactive 
wastes from nuclear power. Part 1. Swedish Nuclear Fuel and 
Waste Management Co., Stockholm (Sweden). Jun 1993. 43p. (In 
Swedish). Order Number DE94607944. Source: OSTI; NTIS; INIS. 

The future cost for handling, storing and disposing of radioactive 
wastes from the Swedish nuclear power plants are calculated in 
this report. The following plants and systems are operating: - 
Transport system for radioactive wastes. - A central intermediate 
storage plant. - A repository for low and medium level wastes. The 
following are planned: - A treatment plant for spent fuels. - A 
repository for high-level wastes. - A repository for decommissioning 
wastes. The cost include R and D and decommissioning. Total fu- 
ture cost from 1994 are estimated to 48.3 billion SEK (approx. 7 
billion dollars during 60 years). Up to 1993 9.2 billion SEK (approx. 
1.2 billion dollars have been spent). 
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3667 (CNIC—00701) Experiments and operation for co- 
generation and air condition by using 5 MW nuclear heating 
reactor. Wang Dazhong (Qinghua Univ., Beijing, BU (China). Inst. 
of Nuclear Energy Technology); Dong Duo; Wu Shaorong; Ye Su- 
isheng; Zhang Dafang. China Nuclear Information Centre, Beijing, 
BJ (China). Dec 1992. 8p. (In Chinese). (TSHUNE-0059.). Order 
Number DE94609304. Source: OSTI; NTIS (US Sales Only); INIS. 
The significance of comprehensive utilization of nuclear heating 
reactor and it's application fields, which include air conditioning in a 
large scale, co-generation, sea water desalination and supplying 
process heat to industry, are summarized. The results of experi- 
ments and operation for co-generation of electricity and heat, and 
for air conditioning carried out in a 5 MW heating reactor are intro- 
duced. It is indicated that the comprehensive utilization of nuclear 
heating reactor can raise annual availability factor and improve 
economics, so that it will have broad application prospects. 


22 NUCLEAR REACTOR TECHNOLOGY 


Refer also to citation(s) 3576 


2201 Theory and Calculation 


Refer also to citation(s) 3530 


3668 (CONF-931160-29) 752Cf-source-driven noise analy- 
sis measurements for characterization of concrete highly 
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enriched uranium (HEU) storage vaults. Valentine, T.E. (Ten- 
nessee Univ., Knoxville, TN (United States)); Mihalczo, J.T. Oak 
Ridge National Lab., TN (United States); Oak Ridge Associated 
Universities, Inc., TN (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400 ; AC05-760R00033. From American Nuclear Society 
(ANS) winter meeting; San Francisco, CA (United States); 14-18 
Nov 1993. Order Number DE94001468. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The *Cf-source-driven noise analysis method has been used in 
measurements for subcritical configurations of fissile systems for a 
variety of applications. Measurements of 25 fissile systems have 
been performed with a wide variety of materials and configurations. 
This method has been applied to measurements for (1) initial fuel 
loading of reactors, (2) quality assurance of reactor fuel elements, 
(3) fuel preparation facilities, (4) fuel processing facilities, (5) fuel 
storage facilities, (6) zero-power testing of reactors, and (7) verifi- 
cation of calculational methods for assemblies with the neutron k < 
|. These previous measurements, performed with a wide variety of 
multiplying systems, demonstrated the usefulness of the method. 
The high sensitivity of noise-measured parameters to small 
changes in fissile systems has been observed in several measure- 
ments. This high sensitivity has been evaluated using Monte Carlo 
neutron transport methods for an array of light-water reactor spent 
fuel and aqueous solutions of fissile material. Monte Carlo calcula- 
tions of these noise-measured parameters for a highly enriched 
uranium (HEU) storage vault were performed to evaluate whether a 
subcriticality measurement with existing 2°*Cf source and commer- 
cially available detectors was feasible and to determine if the 
measurement could characterize the ability of the concrete to iso- 
late the fissile material. 


3669 (DOE/OR/00033-T539) Nodal approximations of 
varying order by energy group for solving the diffusion equa- 
tion. Broda, J.T. (Massachusetts Inst. of Tech., Cambridge, MA 
(United States)). Oak Ridge Associated Universities, Inc., TN 
(United States); Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Feb 1992. 72p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-760R00033. Order 
Number DE94000833. Source: OSTI; NTIS; INIS; GPO Dep. 

The neutron flux across the nuclear reactor core is of interest to 
reactor designers and others. The diffusion equation, an integro- 
differential equation in space and energy, is commonly used to 
determine the flux level. However, the solution of a simplified ver- 
sion of this equation when automated is very time consuming. 
Since the flux level changes with time, in general, this calculation 
must be made repeatedly. Therefore solution techniques that 
speed the calculation while maintaining accuracy are desirable. 
One factor that contributes to the solution time is the spatial flux 
shape approximation used. It is common practice to use the same 
order flux shape approximation in each energy group even though 
this method may not be the most efficient. The one-dimensional, 
two-energy group diffusion equation was solved, for the node aver- 
age flux and core k-effective, using two sets of spatial shape 
approximations for each of three reactor types. A fourth-order 
approximation in both energy groups forms the first set of approxi- 
mations used. The second set used combines a second-order 
approximation with a fourth-order approximation in energy group 
two. Comparison of the results from the two approximation sets 
show that the use of a different order spatial flux shape approxima- 
tion results in considerable loss in accuracy for the pressurized 
water reactor modeled. However, the loss in accuracy is small for 
the heavy water and graphite reactors modeled. The use of differ- 
ent order approximations in each energy group produces mixed 
results. Further investigation into the accuracy and computing time 
is required before any quantitative advantage of the use of the 
second-order approximation in energy group one and the fourth- 
order approximation in energy group two can be determined. 


3670 (DOE/OR/00033-T557) A quasi-static polynomial 
nodal method for nuclear reactor analysis. Gehin, J.C. (Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States)). Oak Ridge 
Inst. for Science and Education, TN (United States); Massachu- 
setts Inst. of Tech., Cambridge, MA (United States). Sep 1992. 
185p. Sponsored by USDOE, Washington, DC (United States). 
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DOE Contract AC05-760R00033. Order Number DE94000851. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Modern nodal methods are currently available which can accu- 
rately and efficiently solve the static and transient neutron diffusion 
equations. Most of the methods, however, are limited to two en- 
ergy groups for practical application. The objective of this research 
is the development of a static and transient, multidimensional nodal 
method which allows more than two energy groups and uses a 
non-linear iterative method for efficient solution of the nodal equa- 
tions. For both the static and transient methods, finite-difference 
equations which are corrected by the use of discontinuity factors 
are derived. The discontinuity factors are computed from a polyno- 
mial nodal method using a non-linear iteration technique. The 
polynomial nodal method is based upon a quartic approximation 
and utilizes a quadratic transverse-leakage approximation. The so- 
lution of the time-dependent equations is performed by the use of 
a quasi-static method in which the node-averaged fluxes are fac- 
tored into shape and amplitude functions. The application of the 
quasi-static polynomial method to several benchmark problems 
demonstrates that the accuracy is consistent with that of other 
nodal methods. The use of the quasi-static method is shown to 
substantially reduce the computation time over the traditional 
fully-implicit time-integration method. Problems involving thermal- 
hydraulic feedback are accurately, and efficiently, solved by 


performing several reactivity/thermal-hydraulic updates per shape 
calculation. 


3671 (DOE/OR/00033-T570) A transient, quadratic nodal 
method for triangular-Z geometry. DeLorey, T.F. Oak Ridge As- 
sociated Universities, Inc., TN (United States); Massachusetts Inst. 
of Tech., Cambridge, MA (United States). Jun 1993. 176p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO05-760R00033. Order Number DE94001413. Source: OSTI; 
NTIS; GPO Dep. 

Many systematically-derived nodal methods have been devel- 
oped for Cartesian geometry due to the extensive interest in Light 
Water Reactors. These methods typically model the transverse- 
integrated flux as either an analytic or low order polynomial function 
of position within the node. Recently, quadratic nodal methods 
have been developed for R-Z and hexagonal geometry. A static 
and transient quadratic nodal method is developed for triangular-Z 
geometry. This development is particularly challenging because the 
quadratic expansion in each node must be performed between the 
node faces and the triangular points. As a consequence, in the 2-D 
plane, the flux and current at the points of the triangles must be 
treated. Quadratic nodal equations are solved using a non-linear it- 
eration scheme, which utilizes the corrected, mesh-centered finite 
difference equations, and forces these equations to match the 
quadratic equations by computing discontinuity factors during the 
solution. Transient nodal equations are solved using the improved 
quasi-static method, which has been shown to be a very efficient 
solution method for transient problems. Several static problems are 
used to compare the quadratic nodal method to the Coarse Mesh 
Finite Difference (CMFD) method. The quadratic method is shown 
to give more accurate node-averaged fluxes. However, it appears 
that the method has difficulty predicting node leakages near reactor 
boundaries and severe material interfaces. The consequence is that 
the eigenvalue may be poorly predicted for certain reactor configu- 
rations. The transient methods are tested using a simple analytic 
test problem, a heterogeneous heavy water reactor benchmark 
problem, and three thermal hydraulic test problems. Results indi- 
cate that the transient methods have been implemented correctly. 


3672 (IA-1481, pp. 26) An optimal second-order accuracy 
method to solve the reactor point kinetics equations. Rodnizki, 
J.; Slovik, G.C. Israel Atomic Energy Commission, Tel Aviv (Israel). 
Licensing Div. Jul 1993. In Research laboratories annual report 


1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 


Short communication. 
analytical solution 


3673 (KAERI/TR-307/92) Reload safety evaluation report 
for ulchin nuclear power plant unit 2, cycle 4. Park, Chan Oh 
(Korea Atomic Energy Res. Inst., Taejon (Korea, Republic of)); 
Park, Yong Soo; Kim, Hong Jin; Kim, Il Kon; Oh, Dong Seok; 
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Yoon, Han Yong; Choi, Han Rim; Choi, Dong Uk; Lee, Chung 
Chan; Zee, Sung Kyun. Korea Atomic Energy Research Inst., Dae- 
duk (Korea, Republic of). Sep 1992. 35p. Order Number 
DE94609217. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents a reload safety evaluation for Ulchin-2, Cy- 
cle 4 and demonstrates that the core being composed of various 
fuel types as described in the report will not adversely affect the 
safety of the public and the plant. All of the accidents comprising 
the licensing bases which could potentially be affected by the fuel 
reload have been reviewed for the Cycle 4 core and results are de- 
scribed in the report. (Author). 


3674 (NUREG/CR-5843) CORCON-MOD3: An integrated 
computer model for analysis of molten core-concrete interac- 
tions: User's manual. Bradiey, D.R. (Sandia National Labs., 
Albuquerque, NM (United States)); Gardner, D.R.; Brockmann, 
J.E.; Griffith, R.O. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Systems Research; Sandia National 
Labs., Albuquerque, NM (United States). Oct 1993. 273p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (SAND—92-0167). 
Source: OSTI; NTIS; INIS; GPO. 

The CORCON-Mod3 computer code was developed to 
mechanistically model the important core-concrete interaction phe- 
nomena, including those phenomena relevant to the assessment of 
containment failure and radionuclide release. The code can be ap- 
plied to a wide range of severe accident scenarios and reactor 
plants. The code represents the current state of the art for simulat- 
ing core debris interactions with concrete. This document 
comprises the user's manual and gives a brief description of the 
models and the assumptions and limitations in the code. Also dis- 
cussed are the input parameters and the code output. Two sample 
problems are also given. 


3675 (WSRC-TR-93-529) TORT certification package. 
Frost, R.L. Westinghouse Savannah River Co., Aiken, SC (United 
States). Oct 1993. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE94003851. Source: OSTI; NTIS; GPO Dep. 

The TORT code has been certified. TORT is a three-dimensional 
discrete ordinates transport theory code, than can solve neutron, 
photon, or coupled neutron/photon problems. The code will be 
used primarily for shielding and radiation field calculations SRS. As 
defined in this work, certification dies not imply validation. The 
code must be validated for a particular type of calculation before it 
can be used for critical applications. 
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3676 (AEA-RS—2380) Falcon experiments: a comparison 
of Falcon tests FAL-17 and FAL-18. Beard, A.M.; Bennett, P.J.; 
Brunning, J. AEA Reactor Services, Winfrith (United Kingdom). Mar 
1993. 35p. Order Number DE94607699. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two experiments have been performed in the Falcon facility to 
investigate the effect of boric acid on the transport and deposition 
of simulant fission products along a well-defined thermal gradient 
tube. Simulant fuel and control rod alloy samples were heated in 
steanvhelium atmospheres and the released aerosols and vapours 
were collected on Inconel deposition coupons. An aqueous solution 
of boric acid was injected above the samples in experiment FAL-17 
whilst water was used in FAL-18. Five times as much of the re- 
leased iodine was transported to the end of the thermal gradient 
tube in FAL-17, this was attributed to the formation of volatile io- 
dine species from reaction between caesium iodide and boric acid. 
Enhanced deposition of the cadmium component of the control rod 
was observed in FAL-17; in this experiment a higher fraction of the 
inventory was released from the sample. Some interaction oc- 
curred between the control rod aerosol and the fission products, 
including chemical reaction to form Cdlz. These have demon- 
strated that boric acid affects the behaviour of fission products and 


provide data against which primary circuit transport codes can be 
tested. (author). 





3677 (CONF-930825-13) The role of point defect clusters 
in reactor pressure vessel embrittlement. Stoller, R.E. Oak 
Ridge National Lab., TN (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States);Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC05-840R21400. Agreement 1886-8109-8L. From 6. international 
symposium on environmental degradation of materials in nuclear 
power systems: water reactors; San Diego, CA (United States); 3- 
5 Aug 1993. Order Number DE94001122. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Radiation-induced point defect clusters (PDC) are a plausible 
source of matrix hardening in reactor pressure vessel (RPV) steels 
in addition to copper-rich precipitates. These PDCs can be of ei- 
ther interstitial or vacancy type, and could exist in either 2 or 3-D 
shapes, e.g. small loops, voids, or stacking fault tetrahedra. 
Formation and evolution of PDCs are primarily determined by dis- 
placement damage rate and irradiation temperature. There is 
experimental evidence that size distributions of these clusters are 
also influenced by impurities such as copper. A theoretical model 
has been developed to investigate potential role of PDCs in RPV 
embrittlement. The model includes a detailed description of intersti- 
tial cluster population; vacancy clusters are treated in a more 
approximate fashion. The model has been used to examine a 
broad range of irradiation and material parameters. Results indi- 
cate that magnitude of hardening increment due to these clusters 
can be comparable to that attributed to copper precipitates. Both 
interstitial and vacancy type defects contribute to this hardening, 
with their relative importance determined by the specific irradiation 
conditions. 


3678 (CONF-931079-7) Structural Aging Program ap- 
proach to providing an improved basis for aging management 
of safety-related concrete structures. Naus, D.J. (Oak Ridge Na- 
tional Lab., TN (United States)); Oland, C.B.; Ellingwood, B. Oak 
Ridge National Lab., TN (United States). [1993]. 26p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. From Water reactor safety infor- 
mation meeting; Bethesda, MD (United States); 25-27 Oct 1993. 
Order Number DE94002492. Source: OSTI; NTIS; INIS; GPO Dep. 

The Structural Aging (SAG) Program is being conducted at the 
Oak Ridge National Laboratory (ORNL) for the United States Nu- 
clear Regulatory Commission (USN™ The SAG Program is 
addressing the aging management c ‘y-related concrete struc- 
tures in nuclear power plants for the >\:pose of providing improved 
technical bases for their continued rvice. The program is orga- 
nized into four tasks: Program Management, Materials Property 
Data Base, Structural Component Assessment/Repair Technolo- 
gies, and Quantitative Methodology for Continued Service 
Determinations. Objectives and a summary of recent accomplish- 
ments under each of these tasks are presented. 


3679 (CONF-931079-11) Detection and effects of pump 
low-flow operation. Casada, D.A.; Greene, R.H. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 12p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC05-840R21400. Agreement 1886-8082-8B. From Wa- 
ter reactor safety information meeting; Bethesda, MD (United 
States); 25-27 Oct 1993. Order Number DE94003586. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Operating experience and previous studies have shown that a 
significant cause of pump problems and failures can result from 
low- flow operation. Operation at low-flow rates can create unstable 
flows within the pump impeller and casing. This condition can re- 
sult in an increased radial and axial thrust on the rotor, which in 
turn causes higher shaft stresses, increased shaft deflection, and 
potential bearing and mechanical seal problems. Two of the more 
serious results of low-flow pump operation are cavitation and recir- 
culation. Cavitation is the formation and subsequent collapse of 
vapor bubbles in any flow that is at an ambient pressure less than 
the vapor pressure of the liquid medium. It is the collapse of these 
vapor bubbles against the metal surfaces of the impeller or casing 
that causes surface pitting, erosion, and deterioration. Pump recir- 
culation more damaging than cavitation. If located at the impeller 
eye, recirculation damages the inlet areas of the casing. At the im- 
peller tips, recirculation alters the outside diameter of the impeller. 
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If recirculation occurs around impeller shrouds, it damages thrust 
bearings. Recirculation also erodes impellers, diffusers, and volutes 
and causes failure of mechanical seals and bearings. This paper 
reports on a utility pump failure caused by low-flow induced phe- 
nomena. ORNL is investigating the results of low-flow pump 
operations by evaluating the types of measurements and diagnos- 
tic techniques that are currently used by licensees to detect pump 
degradation. A new, enhanced application of motor current and 
power data analysis has been developed that uses a signal com- 
parison methodology to produce an instability ratio indicative of 
normal or unstable flow conditions. Examples of this type of low- 
flow detection technique are presented in this paper along with a 
brief discussion of the various types of technologies currently being 
used by licensees to evaluate pump operation and determine pos- 
sible degradation 


3680 (INIS-RU-358, pp. 7-8) Substantiation of turbine 
plant structure profile and development of basic secondary 
circuit starting scheme for the VGM_ power unit. 
Smolkin, Yu.V.;  Itkin, M.S. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Thermal layout of the turbine of dual-purpose power plant for 
district heating and electric power generation is considered. Analy- 
sis of start-up conditions revealed the possibility of using the 
common start-up and after heat removal system. 1 fig. 


3681 (INIS-RU-358, pp. 36-38) Experimental study into 
nonstationary coolant mixing in channels of complex shape at 


azimuthal nonuniformity of heat release. Dzyubenko, B.V.; Kaly- 
atka, A.V.; Rozanov, V.I.; Segal’, M.D. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 


tion). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The process of reconstruction of time nonstationary fields of 
coolant temperatures for bundles of spiral and finned tubes with in- 
crease and decrease of thermal load power and at steady coolant 
rate is studied experimentally. The obtained data show that coolant 
temperature tends to stationary value due to thermal inertia of the 
system in the case of sharp change of power. The rate of tempera- 
ture growth up to stationary value increases with growth of 
Reynolds number. Correlation of experimental and calculational 
data enables to make a conclusion about applicability of the devel- 
oped method for calculating three-dimensional nonstationary 
temperature field and adopted model of flow of two-phase homoge- 
nized medium with stationary solid phase. 3 refs., 2 figs. 


3682 (INIS-RU-358, pp. 39-40) Numerical simulation of a 
coolant flow in a heat exchanger with radial flow. Antonov, V.1.; 
Ban’kovskaya, E.N.; Rastopchina, G.A.; Khromushin, M.P. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
issledovatel'’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1990. 80p. (In Russian). In Problems 
of nuclear science and technique: Scientific-technical collection. 
Order Number DE94607021. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The possibility of using two-parametric turbulence model for 
calculation of turbulent flow of viscous incompressible gas in cylin- 
drical heat exchanger is considered. Adequacy of the suggested 
model is concluded on the basis of correlation with experimental 
data. 5 refs., 2 figs. 
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3683 (INIS-RU-358, pp. 68-70) Long-living induced activ- 
ity of concretes for pressure vessels. Baboshin, N.G.; Bolberov, 
A.A.; Engovatov, |.A.; Lavdanskij, P.A.; Stefanov, N.I. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’ny) Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1990. 80p. (In Russian). In Problems 
of nuclear science and technique: Scientific-technical collection. 
Order Number DE94607021. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The problem of choosing materials for construction of reactor 
containment which give an opportunity to conduct dismantling 
works with less labor expenditure and lower personnal dose loads 
is considered. It is noted that limestone and sandstone are charac- 
terized by lower induced activity after irradiation as compared to 
gabbro and serpentinites. Binders based on alumina cement and 
gypsum are the most advantageous as compared to portland ce- 
ment. 6 refs., 1 fig. 


3684 (JAERI-M—92-207, pp. 402-409) Development of a 
distributed database for advanced nuclear materials (data-free- 
way system). Fujita, Mitsutane (National Research Inst. for Metals, 
Tsukuba, Ibaraki (Japan). Tsukuba Lab.); Kurihara, Yutaka; Naka- 
jima, Hajime; Yokoyama, Norio; Ueno, Fumiyoshi; Nomura, Shigeo; 
Iwata, Shuichi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. (CONF-9202184—: 4. international symposium 
on advanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF—1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

The distributed database system, which is the data system for 
the design or selection of advanced nuclear materials, has been 
built under the cooperation of National Research Institute for Met- 
als (NRIM), Japan Atomic Energy Research Institute (JAERI) and 
Power Reactor and Nuclear Fuel Development Corporation (PNC). 
The system is named 'Data-Free-Way’. The necessity of the data 
system are discussed and the outline of the pilot system including 
input data are shown. And the method of sharing data and exam- 
ples of the easily accessible search of materials properties are 
described. Furthermore, the analysis results of tensile properties in 
type 316 stainless steels collected for this project are described as 


an example of the future trial of attractive/sophisticated utilization. 
(author). 


3685 (JAERI-M-92-207, pp. 533-540) Manufacturing tech- 
nique and properties of integral type forgings for steam 
generator of nuclear power plant. Suzuki, Komei (Japan Steel 
Works Ltd., Muroran, Hokkaido (Japan). Muroran Plant); Sato, 
Ikuo; Murai, Etsuo. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. (CONF-9202184—: 4. international symposium 
on advanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF—1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

The use of integral type steel forgings for the construction of 
pressure vessel enhances the structural integrity of components 
and makes the fabrication of components and the execution of in- 
service inspection (ISI) easier than those fabrication from plate and 
casting materials. Such steel forgings have been realized for steam 
generator (SG) for nuclear power plant as follows: (1) Forged shell 
ring: change from welding fabrication of formed plates to forging; 
(2) Forged conical shell ring: ditto; (3) Forged head integral with 
nozzles(s) : (i) Primary head: change from casting to forging; (ii) 
Secondary head: change from welding fabrication of formed plates 
to forging. These steel forgings have been realized by recent de- 
velopment in manufacturing technologies, such as steel making, 
forging processes and heat treatment which are vital to the quality 
of steel forgings. Some examples of recent typical high quality 
steel forgings developed by the Japan Steel Works, Ltd. (JSW) are 
introduced, and the main points of the manufacturing technique 
and the quality attained are also described. (author). 


138 ERA Vol. 19, No. 2 


3686 (KFK+-1992-37/G) Decision-making for acoustic 
emission data set. Pellionisz, P. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics). 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Dec 1992. 25p. Order Number 
DE94607700. Source: OSTI; NTIS (US Sales Only); INIS. 

Acoustic emission techniques are widely applied in proof tests of 
pressure vessels. Correct interpretation of experimental data is of 
primary importance. The AE DATA EXPERT system performs this 
task in three procedures: source separation, source purification 
and source classification. Basic production rules are discussed. 
(author) 19 refs.; 16 figs.; 2 tabs. 


3687 (NUREG/CP-0131, pp. 1-2) Opening address. lanko, 
L. (International Atomic Energy Agency, Vienna (IAEA)). Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; Oak Ridge National Lab., TN (United States). Oct 
1993. (ORNL/TM—12413; CONF-9210411-: Joint IAEA/CSNI spe- 
cialists’ meeting on fracture mechanics verification by large-scale 
testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In Pro- 
ceedings of the Joint IAEA/CSNI Specialists’ Meeting on Fracture 
Mechanics Verification by Large-Scale Testing held at Pollard Audi- 
torium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; INIS; 
GPO. 

This short talk was the opening remarks to the attendees at this 
conference, presented by the Scientific Secretary, IWG-LMNPP, of 
the IAEA. This meeting is an effort to aid research on problems 
related to the general area of nuclear plant aging and life manage- 
ment. In particular it addresses fracture properties of reactor 
materials and components, both as installed, and at end of service 
condition. A major concern is relating measurements made on 


laboratory samples to properties displayed by actual reactor com- 
ponents. 


3688 (NUREG/CP-0131, pp. 3-37) Overview of the CSNI 
Project FALSIRE. Schulz, H. (Gesellschaft fuer Anlagen- und 
Reaktorsicherheit, Koeln (Germany)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering; Oak 
Ridge National Lab., TN (United States). Oct 1993. (ORNL/TM— 
12413; CONF-9210411—: Joint IAEA/CSNI specialists’ meeting on 
fracture mechanics verification by large-scale testing, Oak Ridge, 
TN (United States), 26-29 Oct 1992). In Proceedings of the Joint 
IAEA/CSNI Specialists’ Meeting on Fracture Mechanics Verification 
by Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

This paper provides an overview of the activities of the Principal 
Working Group No. 3 of CSNI, the Fracture Assessment Group 
(FAG) which was given the task of reviewing work on fracture as- 
sessment methods as they relate to safety concerns in the nuclear 
industry. It provides an overview of project FALSIRE which was a 
coordinated program to assess a limited number of large scale 
reactor component tests. The tests were conducted under pressur- 
ized thermal shock conditions, such as might occur as a 
consequence of a LOCA in a reactor. The objective was to get de- 
tailed analyses on these experiments, to aid in the development of 
analytic capabilities, while avoiding the duplication of experimental 
efforts about the world community. The committee has also docu- 
mented other large scale experiments beyond those included in the 
FALSIRE project, as well as experiments on reactor pressure ves- 
sel response to such thermal shock loading conditions. On the 
basis of information collected to this point the committee has sug- 
gestions related to further data needs on the part of this program. 
These are both experimental and analytic. 20 figs., 5 tabs. 


3689 (NUREG/CP-0131, pp. 39-74) Spinning cylinder ex- 
periments SC-l and SC-ll: A review of results and analyses 
provided to the FALSIRE project. Morland, E. (AEA Technology, 
Risley, (United Kingdom)); Sherry, A.H. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Engineering; Oak 
Ridge National Lab., TN (United States). Oct 1993. (ORNL/TM— 
12413; CONF-9210411—: Joint IAEA/CSNI specialists’ meeting on 
fracture mechanics verification by large-scale testing, Oak Ridge, 
TN (United States), 26-29 Oct 1992). In Proceedings of the Joint 
IAEA/CSNI Specialists’ Meeting on Fracture Mechanics Verification 
by Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 893p. Source: OSTI; NTIS; INIS; GPO. 





A series of six large-scale experiments have been carried out at 
AEA Technology using the Spinning Cylinder test facility. Results 
from two of those experiments (SC-! and SC-Il) have been pro- 
vided to Project FALSIRE and are reviewed in this paper. The 
Spinning Cylinder tests were carried out using hollow cylinders of 
1.4m outer diameter, 0.2m wall thickness and 1.3m length, contain- 
ing full-length axial defects and fabricated from a modified A508 
Class 3 steel. The first Spinning Cylinder test (SC-I) was an inves- 
tigation of stable ductile growth induced via mechanical (primary) 
loading and under conditions of contained yielding. Mechanical 
loading was provided in the hoop direction by rotating the cylinder 
about its major axis within an enclosed oven. The second test (SC- 
ll) investigated stable ductile growth under severe thermal shock 
(secondary) loading again under conditions of contained yielding. 
In this case thermal shock was produced by spraying cold water 
on the inside surface of the heated cylinder whilst it was rotating. 
For each experiment, results are presented in terms of a number 
of variables, eg. crack growth, temperature, stress, strain and ap- 
plied K and J. In addition, an overview of the analyses of the 
FALSIRE Phase-1 report is also presented with respect to test SC- 
| and SC-Il. 4 refs., 14 figs., 13 tabs. 


3690 (NUREG/CP-—0131, pp. 151-187) FALSIRE results for 
NKS-3 and NKS-4. Stumpfrock, L. (Univ. of Stuttgart (Germany)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Oct 1993. (ORNL/TM-12413; CONF-9210411-: Joint IAEA/CSNI 
specialists’ meeting on fracture mechanics verification by large- 
scale testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In 
Proceedings of the Joint IAEA/CSNI Specialists’ Meeting on Frac- 
ture Mechanics Verification by Large-Scale Testing held at Pollard 
Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; 
INIS; GPO. 

in the framework of the project NKS funded by the Federal Min- 
ister of Research and Technology, MPA Stuttgart conducted up to 
now 7 pressurized thermal shock experiments. The purpose of the 
experimental and numerical investigations in the research project 
was to study the crack propagation behavior of circumferential 
flaws on the inner surface of the test specimens. Experiments 
NKS-3 and NKS-4 were selected as reference experiments in the 
project FALSIRE. In this paper the authors give a review of the ex- 
periments and the experimental results and an overview of the 
analysis results presented at the FALSIRE workshop in 1990. It is 
shown that the post calculations of the NKS-3 specimen during the 
CSNI project FALSIRE provided fracture mechanics results in a rel- 
atively small scatterband. The NKS-4 results showed a greater 
scatterband, but the main reasons could be explained. 5 refs., 28 
figs., 4 tabs. 


3691 (NUREG/CP-0131, pp. 189-199) Complementary re- 
sults for NKS pressurized thermal shock analyses. Brochard, J. 
(CEA, Gif-sur-Yvette (France)); Suo, X.Z.; Horowitz, H. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; Oak Ridge National Lab., TN (United States). Oct 
1993. (ORNL/TM—12413; CONF-9210411-—: Joint IAEA/CSNI spe- 
cialists’ meeting on fracture mechanics verification by large-scale 
testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In Pro- 
ceedings of the Joint IAEA/CSNI Specialists’ Meeting on Fracture 
Mechanics Verification by Large-Scale Testing held at Pollard Audi- 
torium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; INIS; 
GPO. 

In the framework of the CSNI project FALSIRE, the authors 
performed bidimensional and tridimensional finite element compu- 
tations to analyze NKS3 and NKS4 experiments respectively. 
Results were presented at the FALSIRE workshop in 1990. After 
the workshop, new calculation were performed for the NKS4 analy- 
sis, with a more refined mesh to try to explain some discrepancies 
between the fracture mechanics parameters obtained and values 
presented by other participants at the FALSIRE conference. In this 
paper, the NKS3 results are briefly reviewed and then the authors 
discuss the NKS4 problem. 3 refs., 13 figs. 


3692 (NUREG/CP-0131, pp. 231-273) Comparative as- 
sessment of Project FALSIRE — results. Sievers, J. (Gesellschaft 
fuer Anlagen- und Reaktorsicherheit, Koeln (Germany)); Bass, B.R. 
Nuclear Regulatory Commission, Washington, DC (United States). 
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Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Oct 1993. (ORNL/TM—12413; CONF-9210411-: Joint IAEA/CSNI 
specialists’ meeting on fracture mechanics verification by large- 
scale testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In 
Proceedings of the Joint IAEA/CSNI Specialists’ Meeting on Frac- 
ture Mechanics Verification by Large-Scale Testing held at Pollard 
Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; 
INIS; GPO. 

The analysis results of the recently completed Phase | for the 
Project Fracture Analysis of Large Scale International Reference 
Experiments (FALSIRE) are summarized in a comparative manner. 
Thirty-nine analyses of the pressurized thermal shock experiments 
NKS-3 and NKS-4 from MPA-Stuttgart (FRG), PTSE-2 from ORNL 
and spinning cylinder SC-| and SC-Il from AEA-Technology (UK) 
have been evaluated. The discussion of the results has been fo- 
cused on the discrepancies of the finite element results and on 
comparisons with the estimation scheme analyses. A set of quanti- 
ties like crack mouth opening (CMOD), strains, stresses, J-integral 
and constraint have been selected and compared for the different 
analyses to approximate the structural behaviour of the test speci- 
mens and the fracture behaviour of the cracks. A database of the 
results has been established. The influence of boundary conditions, 
approximation of material properties and calculational methods is 
shown in detail. The structure mechanics behaviour of the test 
specimens could be approximated well in case of NKS experiments 
but not in PTSE-2. Most differences between the various analyses 
could be explained. The applications of Jn methodology to predict 
crack extension was partially successful in some cases (NKS ex- 
periments) but not in others (PTSE-2). Fracture assessments 
based on CT-specimens overestimate stable crack growth in the 
case of NKS-4 and SC-lI/Il, because the crack resistance in the 
large scale test specimens is bigger than predicted by small speci- 
mens (e.g. CT-25). SC-I/Il fracture results show that crack growth 
can be described quite well with the J-integral and the Jp-curves of 
the large scale test specimen. Therefore, future work has to be 
concentrated on extension of the J; methodology by a parameter 
which controls the geometry and load dependence of the crack re- 
sistance. This can only be achieved by close connection between 
numerical simulation and fracture mechanics testing. 


3693 (NUREG/CP-0131, pp. 275-287) Pressurized thermal 
shock tests with model pressure vessels made of VVER-440 
reactor pressure vessel steel. Keinaenen, H. (Technical Re- 
search Centre of Finland, Espoo (Finland)); Talja, H.; Rintamaa, R.; 
Ashistrand, R.; Nurkkala, P.; Karzov, G.P.; Bljumin, A.A.; Timofeev, 
B.T. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Oak Ridge National Lab., TN (United 
States). Oct 1993. (ORNL/TM—-12413; CONF-9210411-: Joint 
IAEA/CSNI specialists’ meeting on fracture mechanics verification 
by large-scale testing, Oak Ridge, TN (United States), 26-29 Oct 
1992). In Proceedings of the Joint IAEA/CSNI Specialists’ Meeting 
on Fracture Mechanics Verification by Large-Scale Testing held at 
Pollard Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; 
NTIS; INIS; GPO. 

A reactor pressure vessel may be exposed to the most severe 
loading during its operational life, when in emergency cooling cold 
water is injected into it. The very high thermal stresses combined 
with the stresses due to internal pressure may cause initiation of 
an existing crack and its propagation into the pressure vessel wall. 
A joint pressure vessel integrity research program between three 
partners has been going on since 1990. The partners are the 
Prometey Institute from Russia, the Imatran Voima Oy (IVO) from 
Finland and the Technical Research Centre of Finland (VTT). The 
main objective of the research program is to increase the reliability 
of the VVER-440 reactor pressure vessel safety analysis. This is 
achieved by providing the material property data for the VVER-440 
pressure vessel steel and by producing experimental knowledge of 
the crack behaviour in pressurized thermal shock loading for the 
validation of different fracture assessment methods. The program 
is divided into four parts: pressure vessel test, material characteri- 
zation, computational fracture analyses and evaluation of the 
analysis methods. The testing program comprises tests on two 
model pressure vessels with axial surface flaws. The second model 
vessel has an austenitic steel cladding. A special heat treatment is 
applied to the vessels prior to the tests in order to simulate the end 
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of life toughness state of a real reactor pressure vessel. In this 
paper, the results of the test and the computational analyses con- 
sidering the first (uncladded) model vessel are discussed. The 
fracture behaviour of the model vessel based on fractographic ex- 
aminations and test measurements is described. Both the results of 
pre-test analyses using initial material properties and post-test 
analyses using actual material properties are compared with the 
experimental observations. Finally, evaluation of the fracture as- 
sessment methods is performed. 12 refs., 12 figs., 4 tabs. 


3694 (NUREG/CP-0131, pp. 311-330) The influence of 
finite-length flaw effects on PTS analyses. Keeney-Walker, J. 
(Oak Ridge National Lab., TN (United States)); Dickson, T.L. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Oct 1993. DOE Contract AC05-840R21400. (ORNL/TM—12413; 
CONF-9210411—: Joint IAEA/CSNI specialists’ meeting on fracture 
mechanics verification by large-scale testing, Oak Ridge, TN 
(United States), 26-29 Oct 1992). In Proceedings of the Joint IAEA/ 
CSNI Specialists’ Meeting on Fracture Mechanics Verification by 
Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

Current licensing issues within the nuclear industry dictate a 
need to investigate the effects of cladding on the extension of 
small finite-length cracks near the inside surface of a vessel. Be- 
cause flaws having depths of the order of the combined clad and 
heat affected zone thickness dominate the frequency distribution of 
flaws, their initiation probabilities can govern calculated vessel fail- 
ure probabilities. Current pressurized-thermal-shock (PTS) analysis 
computer programs recognize the influence of the inner-surface 
cladding layer in the heat transfer and stress analysis models, but 
assume the cladding fracture toughness is the same as that for the 
base material. The programs do not recognize the influence 
cladding may have in inhibiting crack initiation and propagation of 
shallow finite-length surface flaws. Limited experimental data and 
analyses indicate the cladding can inhibit the propagation of certain 
shallow flaws. This paper describes an analytical study which was 
carried out to determine (1) the minimum flaw depth for crack initi- 
ation under PTS loading for semicircular surface flaws in a clad 
reactor pressure vessel and (2) the impact, in terms of the condi- 
tional probability of vessel failure, of using a semicircular surface 
flaw as the initial flaw and assuming that the flaw cannot propagate 
in the cladding. The analytical results indicate that for initiation a 
much deeper critical crack depth is required for the finite-length 
flaw than for the infinite-length flaw, except for the least severe 
transient. The minimum flaw depths required for crack initiation 
from the finite-length flaw analyses were incorporated into a modi- 
fied version of the OCA-P code. The modified code was applied to 
the analysis of selected PTS transients, and the results produced a 
substantial decrease in the conditional probability of failure. This 
initial study indicates a significant effect on probabilistic fracture 
analyses by incorporating finite-length flaw results. 


3695 (NUREG/CP-0131, pp. 331-347) Large-scale testing 
of VVER reactor pressure vessel materials — verification of 
fracture mechanics calculations. Brumovsky, M. (Skoda, Plizen 
(Czech Republic)). Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Engineering; Oak Ridge National Lab., 
TN (United States). Oct 1993. (ORNL/TM—12413; CONF-921041 1— 

Joint IAEA/CSNI specialists’ meeting on fracture mechanics 
verification by large-scale testing, Oak Ridge, TN (United States), 
26-29 Oct 1992). In Proceedings of the Joint IAEA/CSNI Special- 
ists’ Meeting on Fracture Mechanics Verification by Large-Scale 
Testing held at Pollard Auditorium, Oak Ridge, Tennessee. 893p. 
Source: OSTI; NTIS; INIS; GPO. 

Large-scale fracture mechanics experiments have been carried 
out in cooperation between SKODA Concern, OKB Gidropress and 
CNIITMASH (both former USSR) to establish reliable and precise 
fracture mechanics calculations for VVER reactor pressure vessel 
behaviour. The program included testing of base materials, elec- 
trosiag and submerged arc weldments for both 15Kh2MFA 
(VVER-440) as well as from 15Kh2NMFA (VVER-1000) types of 
steels. The most important part of the experiments were performed 
on 150 mm thick specimens (with section of 150 x 600 mm in 
SKODA tested in tension, and with sections 150 x 400 up to 150 x 
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650 mm in CNIITMASH tested by spinning) with different surface 
defects. Testing temperatures were within the interval of —30 and 
+80°C, with defect depths between 15 and 100 mm, all of semiel- 
liptical form. Fracture behaviour of these tests varied between fully 
brittle (cleavage) to ductile, with/or without any subcritical crack 
growth. These large-scale tests were completed by standard frac- 
ture mechanics tests, and in the case of VVER-440 materials also 
by small-scale specimens testing. Evaluation of results has been 
carried out on the basis of linear-elastic fracture mechanics, elastic- 
plastic fracture mechanics as well as two-criteria (R6) methods with 
respect to uniaxial as well as biaxial loading. 2 refs., 12 figs. 


3696 (NUREG/CP-0131, pp. 349-365) Fully plastic J- 
integral solutions for pressurized cylindrical vessels having 
semi-elliptical surface flaws. Bloom, J.M. (Babcock & Wilcox, 
Alliance, OH (United States)); Lee. D.R. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Engineering; Oak 
Ridge National Lab., TN (United States). Oct 1993. (ORNL/TM— 
12413; CONF-9210411-: Joint IAEA/CSNI specialists’ meeting on 
fracture mechanics verification by large-scale testing, Oak Ridge, 
TN (United States), 26-29 Oct 1992). In Proceedings of the Joint 
IAEA/CSNI! Specialists’ Meeting on Fracture Mechanics Verification 
by Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

The application of elastic-plastic fracture mechanics to safety 
analysis of pressurized vessels has been developed based on lim- 
ited, published finite element solutions. These limited solutions 
have not necessarily been verified to be accurate. This paper 
presents new, accurate, finite element solutions. These solutions 
are based on ABAQUS fully-plastic finite element J-integral solu- 
tions presented in terms of calibration constants, h;,. These 
calibration constants are a function of crack depth to thickness, as- 
pect ratio of the flaw, Ramberg-Osgood hardening exponent, and 
thickness to inside radius ratio. An evaluation of the published J- 
integral solutions lead to the conclusion that these earlier solutions 
were not taken far enough out in applied pressure to produce valid 
fully plastic J-integral solutions. This is shown to produce higher, 
more conservative h, values than are presented in this paper. In 
addition to comparisons with these published results, the effect of 
strain hardening was examined. The earlier work was limited to a 
strain hardening value of n = 8.6. The work presented here in- 
cludes the range of values of n = 5, 7, 8.6, and 10 representative 
of both austenitic and ferritic pressure vessel and piping steels. 12 
refs., 3 figs., 5 tabs. 


3697 (NUREG/CP-0131, pp. 367-382) Validation of the R6 
defect assessment procedures by wide plate and pressure 
vessel tests. Carter, AJ. (Berkeley Technology Centre (United 
Kingdom)); Chivers, T.C.; Wintle, J.B. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering; Oak 
Ridge National Lab., TN (United States). Oct 1993. (ORNL/TM— 
12413; CONF-9210411-—: Joint IAEA/CSNI specialists’ meeting on 
fracture mechanics verification by large-scale testing, Oak Ridge, 
TN (United States), 26-29 Oct 1992). In Proceedings of the Joint 
IAEA/CSNI Specialists’ Meeting on Fracture Mechanics Verification 
by Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 8938p. Source: OSTI; NTIS; INIS; GPO. 

The R6 Procedure for the assessment of the integrity of struc- 
tures containing defects is widely accepted and used. Continuing 
development includes validation work to both assess the methodol- 
ogy and to reduce inbuilt conservatisms. In this paper pressure 
vessel and wide plate tests are reported. The former tests address 
a defect in a repair weld, and a through wall defect in a strain age- 
ing steel. For each case the R6 Procedure is shown to give 
reasonable assessments of performance. The wide plate tests as- 
sess the interaction between multiple defects and show that the 
currently employed recharacterization rules can lead to over- 
conservative assessments. 5 refs., 9 figs., 4 tabs. 


3698 (NUREG/CP-0131, pp. 383-411) Test of large-scale 
specimens and models as applied to NPP equipment materi- 
als. Timofeev, B.T. (Central Research Institute of Structural 
Materials, St. Petersburg (Russian Federation)); Karzov, G.P. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Oct 1993. (ORNL/TM—12413; CONF-9210411-: Joint IAEA/CSNI 





specialists’ meeting on fracture mechanics verification by large- 
scale testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In 
Proceedings of the Joint IAEA/CSNI Specialists’ Meeting on Frac- 
ture Mechanics Verification by Large-Scale Testing held at Pollard 
Auditorium, Oak Ridge, Tennessee. 8983p. Source: OSTI; NTIS; 
INIS; GPO. 

The paper presents the test results on low-cycle fatigue, crack 
growth rate and fracture toughness of large-scale specimens and 
structures, manufactured from steel, widely applied in power engi- 
neering industry and used for the production of NPP equipment 
with VVER-440 and VVER-1000 reactors. The obtained results are 
compared with available test results of standard specimens and 
calculation relations, accepted in “Calculation Norms on Strength.” 
At the fatigue crack initiation stage the experiments were per- 
formed on large-scale specimens of various geometry and 
configuration, which permitted to define 15X2MFA steel fracture ini- 
tiation resistance by elastic-plastic deformation of large material 
volume by homogeneous and inhomogeneous state. Besides the 
above mentioned specimen tests in the regime of low-cycle load- 
ing, the test of models with nozzles were performed and a good 
correlation of the results on fatigue crack initiation criterium was 
obtained both with calculated data and standard low-cycle fatigue 
tests. It was noted that on the Paris part of the fatigue fracture dia- 
gram a specimen thickness increase does not influence fatigue 
crack growth resistance by tests in air both at 20 and 350°C. The 
estimation of the comparability of the results, obtained on speci- 
mens and models was also carried out for this stage of fracture. At 
the stage of unstable crack growth by static loading the experi- 
ments were conducted on specimens of various thickness for 
15X2MFA and 15X2NMFA steels and their welded joints, produced 
by submerged arc welding, in as-produced state (the beginning of 
service) and after embrittling heat treatment, simulating neutron flu- 
ence attack (the end of service). The obtained results give 
evidence of the possibility of the reliable prediction of structure ele- 
ments brittle fracture using fracture toughness test results on 
relatively small standard specimens. 35 refs., 23 figs. 


3699 (NUREG/CP-0131, pp. 413-434) Perspectives on 
fracture: Correlation vs. first principles and length scales. 
Shih, C.F (Brown Univ., Providence, RI (United States)). Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; Oak Ridge National Lab., TN (United States). Oct 
1993. (ORNL/TM—12413; CONF-9210411-—: Joint IAEA/CSNI spe- 
cialists’ meeting on fracture mechanics verification by large-scale 
testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In Pro- 
ceedings of the Joint IAEA/CSNI Specialists’ Meeting on Fracture 
Mechanics Verification by Large-Scale Testing held at Pollard Audi- 
torium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; INIS; 
GPO. 

The author reviews the differing perspectives brought to bear on 
the problem of studying fracture in materials. From a physicists 
perspective it is often looked at as a quantum mechanical problem, 
on the scale of atomic and electronic structure. Scale lengths are 
10-% to 10-5m. However, fracture processes involve physical pro- 
cesses which act over larger scales, and which are in general too 
complex to treat at such a microscopic scale. So approaches 
which look at more correlated type of phenomena are commonly 
brought to bear on the problem. J and Q theory are two of the the- 
ories put forward at this scale. There is also some work which 
attempts to mesh these two schemes, and work at a middle 
ground, which can be referred to as mixed theories. 


3700 (NUREG/CP-0131, pp. 435-464) Continuum and 
micro-mechanics treatment of constraint in fracture. Dodds, 
R.H. Jr. (Univ. of Illinois at Urbana, IL (United States)); Shih, C.F. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Oct 1993. (ORNL/TM-12413; CONF-9210411-: Joint IAEA/CSNI 
specialists’ meeting on fracture mechanics verification by large- 
scale testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In 
Proceedings of the Joint IAEA/CSNI Specialists’ Meeting on Frac- 
ture Mechanics Verification by Large-Scale Testing held at Pollard 
Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; 
INIS; GPO. 
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This paper explores the fundamental concepts of the J-Q 
description of crack-tip fields, the fracture toughness locus and mi- 
cromechanics approaches to predict the variability of macroscopic 
fracture toughness with constraint under elastic-plastic conditions. 
While these concepts derived from plane-strain considerations, 
initial applications in fully 3-D geometries are very promising. Com- 
putational results are presented for a surface cracked plate 
containing a 6:1 semi-elliptical, a=t/4 flaw subjected to remote uni- 
axial and biaxial tension. Crack-tip stress fields consistent with the 
J-Q theory are demonstrated to exist at each location along the 
crack front. The micromechanics model employs the J-Q descrip- 
tion of crack-front stresses to interpret fracture toughness values 
measured on laboratory specimens for fracture assessment of the 
surface cracked plate. The computational results suggest only a 
minor effect of the biaxial loading on the crack tip stress fields and, 
consequently, on the propensity for fracture relative to the uniaxial 
loading. 45 refs., 19 figs., 3 tabs. 


3701 (NUREG/CP-0131, pp. 465-494) Recommendations 
for the application of fracture toughness data for structural in- 
tegrity assessments. Wallin, K. (Technical Research Centre of 
Finland, Espoo (Finland)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Oct 1993. (ORNL/TM—-12413; 
CONF-9210411-—: Joint IAEA/CSNI specialists’ meeting on fracture 
mechanics verification by large-scale testing, Oak Ridge, TN 
(United States), 26-29 Oct 1992). In Proceedings of the Joint IAEA/ 
CSNI Specialists’ Meeting on Fracture Mechanics Verification by 
Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

Large scale testing for the purpose of fracture mechanics verifi- 
cation is essentially directed towards the validation of the 
transferability of material data obtained with small specimens. Un- 
fortunately the results are sometimes controversial, insinuating that 
the transferability is imprecise at the very least. However, it seems 
that in many cases the controversy is due to an improper applica- 
tion of the small specimen data. Present testing standards do not 
give any recommendations for the correct application of fracture 
toughness data and yet this is a crucial point for successful struc- 
tural integrity assessment and fracture mechanics verification. In 
this presentation the topic concerning recommendations is ad- 
dressed, focusing on the application of brittle (cleavage type) 
fracture data. Simple guidelines for obtaining optimum “best-” and 
“safe-” estimates of the behavior of the actual structure based on 
small specimen data are presented. 51 refs., 16 figs., 1 tab. 


3702 (NUREG/CP-0131, pp. 495-530) Constraint effects in 
heavy-section steels. Bass, B.R. (Oak Ridge National Lab., TN 
(United States)); Shum, D.K.M.; Keeney-Walker, J.; Theiss, T.J. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Oct 1993. DOE Contract ACO5-840R21400. (ORNL/TM—-12413; 
CONF-9210411—: Joint IAEA/CSNI specialists’ meeting on fracture 
mechanics verification by large-scale testing, Oak Ridge, TN 
(United States), 26-29 Oct 1992). In Proceedings of the Joint IAEA/ 
CSNI Specialists’ Meeting on Fracture Mechanics Verification by 
Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

A focal point of the Nuclear Regulatory Commission-funded 
Heavy-Section Steel Technology (HSST) Program is the develop- 
ment of technology required for accurate assessment of 
fracture-prevention margins in commercial nuclear reactor pressure 
vessels (RPVs). In a series of investigations, the HSST Program is 
seeking to obtain an improved understanding of the relationships 
governing transfer of fracture toughness data from small-scale 
specimens to large-scale structures. This paper describes two ana- 
lytical approaches to the transferability issues that are being 
evaluated in the HSST Program. One is a continuum correlative 
methodology based on two-parameter descriptions (K-T or J-Q) of 
the near crack-tip fields that incorporate effects of the higher-order 
T-stress for linear-elastic fracture mechanics conditions or the 
Q-stress for more general elastic-plastic fracture mechanics condi- 
tions. The second approach utilizes a micromechanical predictive 
methodology that relates cleavage crack initiation to the attainment 
of a critical volume enclosed within a selected maximum principal 
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stress contour surrounding the crack tip. In preliminary evaluations, 
these methodologies were applied to experimental data taken from 
several intermediate- and large-scale testing programs. Results 
and conclusions from these applications are discussed in the 
paper. Applications of the methodologies to analytical studies con- 
cerning biaxial stress effects on fracture toughness and safety 
margin assessments of an RPV subjected to pressurized-thermal- 
shock transient loadings are also presented. While these fracture 
methodologies appear to show promise in being able to differenti- 
ate among crack-tip constraint levels, numerous issues were 
identified in the HSST studies that require further investigation. 
Recommendations are given concerning future work intended to re- 
solve several of these issues. 42 refs., 26 figs., 1 tab. 


3703 (NUREG/CP-—0131, pp. 551-572) Full thickness crack 
arrest investigations on compact specimens and a heavy 
wide-plate. Kussmaul, K. (Univ of Stuttart (Germany)); Gillot, R.; 
Elenz, T. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Oak Ridge National Lab., TN (United 
States). Oct 1993. (ORNL/TM—12413; CONF-9210411-—: Joint 
IAEA/CSNI specialists’ meeting on fracture mechanics verification 
by large-scale testing, Oak Ridge, TN (United States), 26-29 Oct 
1992). In Proceedings of the Joint IAEA/CSNI Specialists’ Meeting 
on Fracture Mechanics Verification by Large-Scale Testing held at 
Pollard Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; 
NTIS; INIS; GPO. 

In order to determine the influence of specimen size and testing 
procedure on the crack arrest toughness K;, at various tempera- 
tures, investigations were carried out on a wide-plate and compact 
specimens using a highly brittle material. Test interpretation in- 
cluded static as well as dynamic methods. The comparison of the 
measured K),-values shows good agreement although there is a 
distinct difference in specimen size. In general, the (static) ASTM 
test method yields a lower and thus conservative estimate of the 
crack arrest toughness Kj),. 14 refs., 27 figs., 3 tabs. 


3704 


(NUREG/CP-0131, pp. 573-584) Effect of loading on 
stable tearing of wide plates. Clayton, A.M. (AEA Technology, 
Risley (United Kingdom)). Nuclear Regulatory Commission, Wash- 


ington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Oct 1993. (ORNL/TM—12413; 
CONF-9210411-—: Joint IAEA/CSNI specialists’ meeting on fracture 
mechanics verification by large-scale testing, Oak Ridge, TN 
(United States), 26-29 Oct 1992). In Proceedings of the Joint IAEA/ 
CSNI Specialists’ Meeting on Fracture Mechanics Verification by 
Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

A series of wide plate tests using a 0.36% carbon steel have 
been carried out in the AEA Structural Features Test Facility to de- 
termine the stable tearing behaviour of cracks under different 
loading conditions, typical of pressurized components. The majority 
of the plates were edge cracked. They were tested in pure in-plane 
bending, pure ligament tension, nominal tension and cyclic tensile 
loading. These tests can be compared with large centre cracked 
wide plates, described in a companion paper at this conference. 
Small scale fracture toughness tests were also made of the same 
material. It was found that Failure Assessment Diagrams (FADs) 
could be used to plot out the results and showed that the assess- 
ment line gave a good failure prediction or was conservative. The 
very conservative evaluation of a plate in bending cannot currently 
be explained. Where there was combined fatigue and tearing, lin- 
early adding crack growth due to the different processes well 
predicted the results. For a surface breaking defect, initiation is 
well predicted from using a local limit load in the FAD, but as loads 
increase towards net section yield, the global limit load is more ap- 
propriate. 4 figs., 1 tab. 


3705 (NUREG/CP-0131, pp. 585-598) Reactor vessel in- 
tegrity analysis based upon large scale test results. Ayres, D.J. 
(ABB Combustion Engineering Nuclear Services, Windsor, CT 
(United States)); Fabi, R.J. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Oct 1993. (ORNL/TM—12413; 
CONF-9210411—: Joint IAEA/CSNI specialists’ meeting on fracture 
mechanics verification by large-scale testing, Oak Ridge, TN 
(United States), 26-29 Oct 1992). In Proceedings of the Joint IAEA/ 
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CSNI Specialists’ Meeting on Fracture Mechanics Verification by 
Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

The fracture mechanics analysis of a nuclear reactor pressure 
vessel is discussed to illustrate the impact of knowledge gained by 
large scale testing on the demonstration of the integrity of such a 
vessel. The analysis must be able to predict crack initiation, arrest 
and reinitiation. The basis for the capability to make each predic- 
tion, including the large scale test information which is judged 
appropriate, is identified and the confidence in the applicability of 
the experimental data to a vessel is discussed. Where there is in- 
adequate data to make a prediction with confidence or where there 
are apparently conflicting data, recommendations for future testing 
are presented. 15 refs., 6 figs.. 1 tab. 


3706 (NUREG/CP-0131, pp. 599-618) Applicability of labo- 
ratory data to large scale tests under dynamic ioading 
conditions. Kussmaul, K. (Univ. of Stuttgart (Germany)); Klenk, A. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Oct 1993. (ORNL/TM—12413; CONF-9210411—: Joint IAEA/CSNI 
specialists’ meeting on fracture mechanics verification by large- 
scale testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In 
Proceedings of the Joint IAEA/CSNI Specialists’ Meeting on Frac- 
ture Mechanics Verification by Large-Scale Testing held at Pollard 
Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; 
INIS; GPO. 

The analysis of dynamic loading and subsequent fracture must 
be based on reliable data for loading and deformation history. This 
paper describes an investigation to examine the applicability of pa- 
rameters which are determined by means of small-scale laboratory 
tests to large-scale tests. The following steps were carried out: (1) 
Determination of crack initiation by means of strain gauges applied 
in the crack tip field of compact tension specimens. (2) Determina- 
tion of dynamic crack resistance curves of CT-specimens using a 
modified key-curve technique. The key curves are determined by 
dynamic finite element analyses. (3) Determination of strain-rate- 
dependent stress-strain relationships for the finite element 
simulation of small-scale and large-scale tests. (4) Analysis of the 
loading history for small-scale tests with the aid of experimental 
data and finite element calculations. (5) Testing of dynamically 
loaded tensile specimens taken as strips from ferritic steel pipes 
with a thickness of 13 mm resp. 18 mm. The strips contained slits 
and surface cracks. (6) Fracture mechanics analyses of the above 
mentioned tests and of wide plate tests. The wide plates 
(960x608x40 mm*) had been tested in a propellant-driven 12 MN 
dynamic testing facility. For calculating the fracture mechanics 
parameters of both tests, a dynamic finite element simulation con- 
sidering the dynamic material behaviour was employed. The finite 
element analyses showed a good agreement with the simulated 
tests. This prerequisite allowed to gain critical J-integral values. 
Generally the results of the large-scale tests were conservative. 19 
refs., 20 figs., 4 tabs. 


3707 (NUREG/CP-0131, pp. 619-645) Effect of biaxial 
loading on the fracture behavior of a ferritic steel component. 
Wright, D.J. (AEA Technology, Risley (United Kingdom)); Sharples, 
J.K.; Gardner, L. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Engineering; Oak Ridge National Lab., TN 
(United States). Oct 1993. (ORNL/TM—12413; CONF-9210411-: 
Joint IAEA/CSNI specialists’ meeting on fracture mechanics verifi- 
cation by large-scale testing, Oak Ridge, TN (United States), 26-29 
Oct 1992). In Proceedings of the Joint IAEA/CSNI Specialists’ 
Meeting on Fracture Mechanics Verification by Large-Scale Testing 
held at Pollard Auditorium, Oak Ridge, Tennessee. 893p. Source: 
OSTI; NTIS; INIS; GPO. 

The effect of biaxial loading on the ductile tearing behaviour of a 
through-wall crack in a ferritic steel structure under contained yield 
is of particular interest to the structural integrity argument for reac- 
tor pressure vessels. This results from the fact that there are many 
instances in practice, (for example a crack in a circumferential 
weld), where a significant applied stress is present in the direction 
parallel to the crack as well as in the perpendicular direction. Two 
large plate ductile tearing tests have been performed on center 
through-crack specimens (75 mm by 2 m by 2 m) manufactured 





from a ferritic steel. The first test specimen was loaded in uniaxial 
tension and the second test specimen was loaded biaxially. This 
paper presents experimental details and results of the two wide 
plate tests and describes the analysis work being undertaken 
which is required to interpret the experiments satisfactorily. Prelimi- 
nary results of this analysis work are presented. 2 refs., 19 figs. 


3708 (NUREG/CP-0131, pp. 647-660) Verification of duc- 
tile fracture mechanics assessment methods by a wide plate 
test. Kordisch, H. (Fraunhofer-Iinstitut fuer Werkstoffmechanik, 
Freiburg (Germany)); Hodulak, L.; Talja, H. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Oak Ridge National Lab., TN (United States). Oct 1993. 
(ORNL/TM—12413; CONF-9210411—: Joint IAEA/CSNI specialists’ 
meeting on fracture mechanics verification by large-scale testing, 
Oak Ridge, TN (United States), 26-29 Oct 1992). In Proceedings of 
the Joint IAEA/CSNI Specialists’ Meeting on Fracture Mechanics 
Verification by Large-Scale Testing held at Pollard Auditorium, Oak 
Ridge, Tennessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

In order to simulate the behavior of a circumferential crack in a 
RPV-cylinder wall under pressurized thermal shock (PTS) condi- 
tions a large plate made of RPV-steel 22NiMoCr37 was tested 
under four point bending. The depth of the surface crack was 35% 
of the wall thickness with a c/a-ratio of 2.5. Jp-curves for the mate- 
rial were measured from side-grooved and smooth CT-specimens 
of different dimensions. The aim of the test was to achieve crack 
initiation and some amount of ductile crack growth and to verify 
ductile fracture mechanics analysis and assessment methods, in- 
cluding the transferability of material parameters measured on 
small-scale specimens to the plate. Therefore, analytical and three- 
dimensional elastic-plastic finite element analyses had been carried 
out to predict and to simulate the initiation and stable crack growth. 
Based on the J-integral concept the agreement between the exper- 
iment and the numerical simulation was improved if 
“constraint-modified” Jp-curves were taken into account. 7 refs., 13 
figs., 2 tabs. 


3709 (NUREG/CP-—0131, pp. 697-705) Large-scale fracture 
mechancis testing - requirements and possibilities. Bru- 
movsky, M. (Skoda, Pilzen (Czech Republic)). Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Oak Ridge National Lab., TN (United States). Oct 1993. 
(ORNL/TM—12413; CONF-9210411-—: Joint IAEA/CSNI specialists’ 
meeting on fracture mechanics verification by large-scale testing, 
Oak Ridge, TN (United States), 26-29 Oct 1992). In Proceedings of 
the Joint IAEA/CSNI Specialists’ Meeting on Fracture Mechanics 
Verification by Large-Scale Testing held at Pollard Auditorium, Oak 
Ridge, Tennessee. 893p. Source: OSTI; NTIS; INIS; GPO. 
Application of fracture mechanics to very important and/or com- 
plicated structures, like reactor pressure vessels, brings also some 
questions about the reliability and precision of such calculations. 
These problems become more pronounced in cases of elastic- 
plastic conditions of loading and/or in parts with non-homogeneous 
materials (base metal and austenitic cladding, property gradient 
changes through material thickness) or with non-homogeneous 
stress fields (nozzles, bolt threads, residual stresses etc.). For 
such special cases some verification by large-scale testing is nec- 
essary and valuable. This paper discusses problems connected 
with planning of such experiments with respect to their limitations, 
requirements to a good transfer of received results to an actual 
vessel. At the same time, an analysis of possibilities of small-scale 
model experiments is also shown, mostly in connection with appli- 
cation of results between standard, small-scale and large-scale 
experiments. Experience from 30 years of large-scale testing in 
SKODA is used as an example to support this analysis. 1 fig. 


3710 (NUREG/CP-0131, pp. 707-722) 3D-caiculations of a 
typical nuclear pressure vessel subjected to thermal shock 
loading. Swamy, S. (Westinghouse Nuclear and Advanced Tech- 
nology Division, Pittsburgh, PA (United States)); Schmertz, J.; 
Recinella, M.; Boucau, J. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Oct 1993. (ORNL/TM-12413; 
CONF-9210411—: Joint IAEA/CSNI specialists’ meeting on fracture 
mechanics verification by large-scale testing, Oak Ridge, TN 
(United States), 26-29 Oct 1992). In Proceedings of the Joint IAEA/ 
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CSNI Specialists’ Meeting on Fracture Mechanics Verification by 
Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

The phenomenon associated with High Pressure Safety Injection 
(HPI) following a Small Break LOCA has received considerable at- 
tention in recent years. Particularly, thermal mixing following an 
accident condition such as a Small Break LOCA has been exam- 
ined experimentally throughout the world. Data from various 
experiments are available now, some on scale models while others 
are full scale tests. Specifically, tests conducted by Battelle Insti- 
tute at the HDR facility and the tests conducted by Kraftwerk Union 
at the UPTF facility in Germany were full scale tests. Available test 
data indicate localized cooldown or a stratified condition in the re- 
actor vessel following the safety injection. Such behavior cannot be 
described by a traditional simple thermal hydraulic model. The need 
to simulate observed test data in the analysis has led to the devel- 
opment of multi-dimensional computer codes such as TEMPEST, 
COMMIX-1B, SOLA-PTS and other regional mixing models based 
on a fundamentally oriented zonal approach, such as REMIX, 
NEWMIX. In this paper the results of a Small Break LOCA evalua- 
tion for a typical PWR are presented. The effect of High Pressure 
Safety Injection was evaluated using the TEMPEST code. The ax- 
ial and azimuthal fluid temperature distributions were determined 
following the safety injection. The temperature distribution clearly 
indicated localized temperature gradients directly below the primary 
loop cold leg, indicating a stratified condition. A 3-dimensional finite 
element model was constructed to evaluate the thermal and stress 
response. The effects of the stress fields on the fracture behavior 
of the reactor vessel were investigated. 10 refs., 9 figs. 


3711 (NUREG/CP-0131, pp. 723-764) The causes of ge- 
ometry effects in ductile tearing. Dexter, R.J. (Lehigh Univ., 
Bethlehem, PA (United States)); Griesbach, T.J. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Engineering; Oak Ridge National Lab., TN (United States). Oct 
1993. Contact RP2975-20. (ORNL/TM-12413; CONF-9210411-: 
Joint IAEA/CSNI specialists’ meeting on fracture mechanics verifi- 
cation by large-scale testing, Oak Ridge, TN (United States), 26-29 
Oct 1992). In Proceedings of the Joint IAEA/CSNI Specialists’ 
Meeting on Fracture Mechanics Verification by Large-Scale Testing 
held at Pollard Auditorium, Oak Ridge, Tennessee. 893p. Source: 
OSTI; NTIS; INIS; GPO. 

An adequate understanding of geometry effects in ductile tearing 
can only be achieved when the different causes of the effects are 
distinguished and these geometry effects are linked to particular 
micromechanical fracture processes or global deformation mecha- 
nisms. It is shown that the micromechanical process of ductile 
(fibrous) fracture is dependent on achieving a critical strain, which 
is only slightly dependent on the stress state for the range of triaxi- 
ality conditions in pressure vessels and through-cracked plates. 
Under certain conditions, the crack tip strain can be shown to scale 
with the value of the J integral and there is a direct connection 
between J and the underlying micro mechanical process. This con- 
nection is lost for significant crack extension or large-scale 
plasticity. Nevertheless the J integral may still be use on an empiri- 
cal basis under some conditions. Under fully-plastic conditions the 
primary source of geometry dependence in the J-R curves is due 
to the geometry dependence of the shape and volume of the plas- 
tic region that develops around the uncracked ligament. This 
occurs because J is essentially proportional to the total plastic 
work done on the specimen. If it can be assured that the fracture 
mode in both the test specimen and the structure will remain fully 
fibrous, it is conservative to extrapolate J-R curves generated from 
small compact specimens for the analysis of pressure vessel crack 
stability. 132 refs., 12 figs., 3 tabs. 


3712 (NUREG/CP-0131, pp. 765-784) Progress in generat- 
ing fracture data base as a function of loading rate and 
temperature using small-scale tests. Couque, H. (Southwest Re- 
search Institute, San Antonio, TX (United States)); Hudak, S.J. Jr. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Oct 1993. (ORNL/TM-12413; CONF-9210411-: Joint IAEA/CSNI 
specialists’ meeting on fracture mechanics verification by large- 
scale testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In 
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Proceedings of the Joint IAEA/CSNI Specialists’ Meeting on Frac- 
ture Mechanics Verification by Large-Scale Testing held at Pollard 
Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; 
INIS; GPO. 

Structural integrity assessment of nuclear pressure vessels re- 
quires small specimen fracture testing to generate data over a 
wide range of material loading, and temperature conditions. Small 
scale testing is employed since extensive testing is required includ- 
ing small radiation embrittled samples from nuclear surveillance 
capsules. However, current small scale technology does not pro- 
vide the needed dynamic fracture toughness relevant to the crack 
arrest/reinitiation events that may occur during pressurized thermal 
shock transients following emergency shutdown. This paper ad- 
dresses the generation of this much needed dynamic toughness 
data using a novel experimental-computational approach involving 
a coupled pressure bars (CPB) technique and a viscoplastic dy- 
namic fracture code. CPB data have been generated to testing 
temperatures never before reached: 37 to 100°C — 60 to 123°C 
above the nil ductility transition temperature. Fracture behavior of 
pressure vessel steel from lower shelf to upper shelf temperatures 
and previous toughness estimates for the 10° MPa,/m s~' loading 
rate regime are assessed in light of the new CPB data. 26 refs., 14 
figs., 3 tabs. 


3713 (NUREG/CP-—0131, pp. 785-796) Energy release rate 
for cracks in non homogeneous media. Brochard, J. (CEA/CEN 
Saclay, Gif-sur-Yvette (France)); Combescure, A.; Suo, X.Z.; 
Horowitz, H. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Engineering; Oak Ridge National Lab., TN 
(United States). Oct 1993. (ORNL/TM-12413; CONF-9210411-: 
Joint IAEA/CSNI specialists’ meeting on fracture mechanics verifi- 
cation by large-scale testing, Oak Ridge, TN (United States), 26-29 
Oct 1992). In Proceedings of the Joint IAEA/CSNI Specialists’ 
Meeting on Fracture Mechanics Verification by Large-Scale Testing 
held at Pollard Auditorium, Oak Ridge, Tennessee. 893p. Source: 
OSTI; NTIS; INIS; GPO. 

In this paper, the authors give two new results that allow them to 
compute the energy release rate G in a media with spatially vary- 
ing elastic properties. In this special case, it is shown that the 
classical G or J formulae are not appropriate and that auxiliary 
terms should be added to the expressions to keep their indepen- 
dence with the contour of integration. The new integrals have been 
implanted in the finite element computer code CASTEM 2000, and 
the efficiency of the additional terms is presented on some exam- 
ples. 7 refs., 15 figs. 


3714 (NUREG/CP-0131, pp. 797-810) Mathematical model- 
ling of stress-deformation state of the steam generator 
collector (WWER-type) under pressure loading during fracture 
mechanics calculations. Zaitsev, M.; Lyssakov, V. Nuclear Regu- 
latory Commission, Washington, DC (United States). Div. of 
Engineering; Oak Ridge National Lab., TN (United States). Oct 
1993. (ORNL/TM—-12413; CONF-9210411-: Joint IAEA/CSNI spe- 
cialists’ meeting on fracture mechanics verification by large-scale 
testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In Pro- 
ceedings of the Joint IAEA/CSNI Specialists’ Meeting on Fracture 
Mechanics Verification by Large-Scale Testing held at Pollard Audi- 
torium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; INIS; 
GPO. 

This paper describes a steam generator collector (WWER-type) 
designed as part of a Russian reactor power station. The collector 
is a thick cylindrical shell with a constant inner diameter of 850 mm 
and a height of 4,970 mm. The wall thickness varies from 78 to 
163 mm. In the thicker section, a series of holes allows connection 
of steam generator heat exchanging tubes. Because of design con- 
siderations, the tubes are not symmetrically located about the 
circumference of the collector. This paper presents a model of the 
stress concentrations resulting from this design feature for a device 
operating at a nominal pressure of 16 MPa. 4 refs., 8 figs. 


3715 (NUREG/CP—0131, pp. 823-839) Crack resistance of 
austenitic pipes with circumferential through-wall cracks. Foer- 
ster, K. (Siemens, Bergisch Gladbach (Germany)); Grueter, L.; 
Setz, W.; Bhandari, S.; Debaene, J.P.; Faidy, C.; Schwalbe, K.H. 
Nuclear Regulatory Commission, Washington, DC (United States). 
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Oct 1993. (ORNL/TM—-12413; CONF-9210411-: Joint IAEA/CSNI 
specialists’ meeting on fracture mechanics verification by large- 
scale testing, Oak Ridge, TN (United States), 26-29 Oct 1992). In 
Proceedings of the Joint IAEA/CSNI Specialists’ Meeting on Frac- 
ture Mechanics Verification by Large-Scale Testing held at Pollard 
Auditorium, Oak Ridge, Tennessee. 893p. Source: OSTI; NTIS; 
INIS; GPO. 

For monotonously increasing load the correct evaluation of the 
crack resistance properties of a structure is essential for safety 
analyses. Considerable attention has been given to the through-wall 
case, since this is generally believed to be the controlling case with 
regard to complete pipe failure. The maximum load conditions for 
circumferential crack growth in pipes under displacement-controlled 
loadings has been determined. The need for crack resistance 
curves, measured on circumferentially through-wall cracked straight 
pipes of austenitic stainless steel 316L under bending, is empha- 
sized by the limitation in the data range on small specimens and 
by the differences in the procedures. To answer open questions 
and to improve calculational methods a joint fracture mechanics 
program is being performed by Electricite de France, Novatome 
and Siemens-interatom. The working program contains experimen- 
tal and theoretical investigations on the applicability of 
small-specimen data to real structures. 10 refs., 10 figs., 4 tabs. 


3716 (NUREG/CP-0131, pp. 841-854) Comparison of frac- 
ture toughness values from large-scale pipe system tests and 
C(T) specimens. Olson, R. (Battelle, Columbus, OH (United 
States)); Scott, P.; Marschall, C.; Wilkowski, G. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Oak Ridge National Lab., TN (United States). Oct 1993. 
(ORNL/TM-—1 2413; CONF-9210411—: Joint IAEA/CSNI specialists’ 
meeting on fracture mechanics verification by large-scale testing, 
Oak Ridge, TN (United States), 26-29 Oct 1992). In Proceedings of 
the Joint IAEA/CSNI Specialists’ Meeting on Fracture Mechanics 
Verification by Large-Scale Testing held at Pollard Auditorium, Oak 
Ridge, Tennessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

Within the International Piping Integrity Research Group (IPIRG) 
program, pipe system experiments involving dynamic loading with 
intentionally circumferentially cracked pipe were conducted. The 
pipe system was fabricated from 406-mm (16-inch) diameter 
Schedule 100 pipe and the experiments were conducted at 15.5 
MPa (2,250 psi) and 288 C (550 F). The loads consisted of pres- 
sure, dead-weight, thermal expansion, inertia, and dynamic anchor 
motion. Significant instrumentation was used to allow the material 
fracture resistance to be calculated from these large-scale experi- 
ments. A comparison of the toughness values from the stainless 
steel base metal pipe experiment of standard quasi-static and dy- 
namic C(T) specimen tests showed the pipe toughness value was 
significantly lower than that obtained from C(T) specimens. It is hy- 
pothesized that the cyclic loading from inertial stresses in this pipe 
system experiment caused local degradation of the material tough- 
ness. Such effects are not considered in current LBB or pipe flaw 
evaluation criteria. 4 refs., 14 figs., 1 tab. 


3717 (NUREG/CR-4219-Vol.9-No.2) Heavy-Section Steel 
Technology Program: Semiannual progress report for April- 
September 1992; Volume 9, No. 2. Pennell, W.E. (Oak Ridge 
National Lab., TN (United States)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering; Oak 
Ridge National Lab., TN (United States). Nov 1993. 132p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/TM—9593-Vol.9- 
No.2). Source: OSTI; NTIS; INIS; GPO. 

The Heavy-Section Steel Technology (HSST) Program is con- 
ducted for the Nuclear Regulatory Commission (NRC) by Oak 
Ridge National Laboratory (ORNL). The program focus is on the 
development and validation of technology for the assessment of 
fracture-prevention margins in commercial nuclear reactor pressure 
vessels. The HSST Program is organized in 11 tasks: (1) program 


" management, (2) fracture methodology and analysis, (3) material 


characterization and properties, (4) special technical assistance, (5) 
fracture analysis computer programs, (6) cleavage-crack initiation, 
(7) cladding evaluations, (8) pressurized-thermal-shock technology, 
(9) analysis methods validation, (10) fracture evaluation tests, and 
(11) warm prestressing. The program tasks have been structured 





to place emphasis on the resolution of fracture issues with near- 
term licensing significance. Resources to execute the research 
tasks are drawn from ORNL with subcontract support from univer- 
sities and other research laboratories. Close contact is maintained 
with the sister Heavy-Section Steel Irradiation (HSSI) Program at 
ORNL and with related research programs both in the United 
States and abroad. This report provides an overview of principal 


developments in each of the 11 program tasks from April 1992 to 
September 1992. 


3718 (NUREG/CR-4599-Vol.3-No.1) Short cracks in piping 
and piping welds: Semiannual report, April 1992—September 
1992: Volume 3, No. 1. Wilkowski, G.M. (Battelle, Columbus, OH 
(United States)); Brust, F.; Francini, R.; Ghadiali, N.; Kilinski, T.; 
Krishnaswamy, P.; Landow, M.; Marschall, C.W.; Rahman, S.; 
Scott, P. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Battelle, Columbus, OH (United 
States). Oct 1993. 164p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). (BMI—2173-Vol.3-No.1). 
Source: OSTI; NTIS; INIS; GPO. 

This is the fifth semiannual report of the US Nuclear Regulatory 
Commission’s research program entitled “Short Cracks in Piping 
and Piping Welds.” This 4-year program began in March 1990. The 
program objective is to verify and improve fracture analyses for cir- 
cumferentially cracked large-diameter nuclear piping with crack 
sizes typically used in leak-before-break analyses or in-service flaw 
evaluations. During this reporting period, the overall program as 
well as the results to date were reviewed very critically. It was 
found that several changes to the current program were needed to 
meet the final objectives at the end of the 4 years. Hence, the pro- 
gram was restructured. As a result, several activities were put on 
hold during this reporting period until restructuring was finalized. 
The changes to the existing program as well as the deliverables 
from the additional activities are detailed in this report. In the 
surface- cracked pipe evaluations, work progress involved: (1) 
evaluating the tensile and Charpy V-notch data for a carbon- 
manganese submerged arc weld metal (Plate DP2-F49W), and (2) 
conducting 3D finite-element (FE) analyses of uncracked stainless 
steel pipe experiments conducted in Japan to resolve the discrep- 
ancies between experimental data and FE predictions. Significant 
efforts during this period involved quantifying the leak rate from 
cracked pipe using advanced probabilistic analysis. A new 
PC-based version of the code to evaluate circumferential surface- 
cracked pipe, NRCPIPES Version 1.0, was completed and sent to 
the NRC for testing along with a user’s manual. Most of the analy- 
sis of the influence of the residual stress field on cracks in welds, 
being conducted under a subcontract to the University of Michigan, 
was completed during this reporting period and is included here. 


3719 (NUREG/CR-5358) Review of ASME code criteria for 
control of primary loads on nuclear piping system branch con- 
nections and recommendations for additional development 
work. Rodabaugh, E.C. (Oak Ridge National Lab., TN (United 
States)); Gwaltney, R.C.; Moore, S.E. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering; Oak 
Ridge National Lab., TN (United States). Nov 1993. 42p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/TM—11572). 
Source: OSTI; NTIS; INIS; GPO. 

This report collects and uses available data to reexamine the 
criteria for controlling primary loads in nuclear piping branch con- 
nections as expressed in Section Ill of the ASME Boiler and 
Pressure Vessel Code. In particular, the primary load stress indices 
given in NB-3650 and NB-3683 are reexamined. The report con- 
cludes that the present usage of the stress indices in the criteria 
equations should be continued. However, the complex treatment of 
combined branch and run moments is not supported by available 
information. Therefore, it is recommended that this combined load- 
ing evaluation procedure be replaced for primary loads by the 
separate leg evaluation procedure specified in NC/ND-3653.3(c) 
and NC/ND-3653.3(d). No recommendation is made for fatigue or 
secondary load evaluations for Class 1 piping. Further work should 
be done on the development of better criteria for treatment of com- 
bined branch and run moment effects. 
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3720 (NUREG/CR-5591-Vol.1-No.2) Heavy-Section Steel 
Irradiation Program: Semiannual progress report, April-— 
September 1990: Volume 1, No. 2. Corwin, W.R. (Oak Ridge 
National Lab., TN (United States)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering; Oak 
Ridge National Lab., TN (United States). Nov 1993. 5ip. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/TM—11568-Vol.1- 
No.2). Source: OSTI; NTIS; INIS; GPO. 

The primary goal of the Heavy-Section Steel Irradiation (HSSI) 
program is to provide a thorough, quantitative assessment of the 
effects of neutron irradiation on the material behavior, and in partic- 
ular the fracture toughness properties, of typical pressure vessel 
steels as they relate to light-water reactor pressure-vessel integrity. 
The program includes the direct continuation of irradiation studies 
previously conducted within the Heavy-Section Steel Technology 
program augmented by enhanced examinations of the accompany- 
ing microstructural changes. Effects of specimen size, material 
chemistry, product form and microstructure, irradiation fluence, flux, 
temperature and spectrum, and post-irradiation annealing are being 
examined on a wide range of fracture properties. During this period 
detailed statistical analyses of the fracture data on K,, shift of high- 
copper welds revealed greater shifts in fracture toughness than in 
Charpy transition temperatures. Testing of the duplex specimens 
from the second phase of the irradiated crack arrest testing on 
high-copper welds was initiated. Short-term aging studies were 
conducted on stainless steel weld-overlay cladding. Additional de- 
terminations were made of chemistry and unirradiated RTyprs of 
the low upper-shelf weld metal from the Midland reactor and frac- 
ture toughness testing begun. An initial model describing the 
evolution of radiation-induced self-defect/solute clusters and other 
microstructures was developed and experiments initiated to exam- 
ine the effects of low-energy, low-temperature neutron irradiations. 


3721 (NUREG/CR-6047) Continuous spectroscopic analy- 
sis of vanadous and vanadic ions. Bishop, J.V. (Omni Tech 
International Ltd., Midland, MI (United States)); Dutcher, R.A; 
Fisher, M.S.; Kottle, S.; Stowe, R.A. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Regulatory 
Applications; Omni Tech International Ltd., Midland, MI (United 
States). Oct 1993. 19p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Source: OSTI; NTIS; INIS; 
GPO. 

Spectroscopic methods were investigated for the determination 
of vanadium ions in aqueous solutions arising in the production of 
vanadium (11) formate and its use in the LOMI (Low Oxidation- 
state Metal lon) process for the chemical decontamination of 
systems in nuclear power plants. In the LOMI process, a dilute so- 
lution of vanadous formate and picolinic acid is used. The 
vanadous formate n reduces metal oxides in the scale on the 
equipment, causing the scale to break up and become suspended. 
The picolinic acid chelates these materials and makes them solu- 
ble. During the decontamination the progress is followed by 
analyses of the metal ions and of the radioactivity. When the val- 
ues stop increasing, the decontamination is terminated. At present, 
it cannot be determined if the values are no longer changing due 
to all the scale being removed or due to the vanadous ion being 
spent. Infrared and ultraviolet-visible analysis were investigated as 
the means of analyzing for vanadium species. It was found that the 
complex formed by V(Il) with picolinic acid could be used for colori- 
metric analysis for V(Il) in the range of 0 — 0.011 moles/liter, which 
encompasses the concentration range used in the LOMI process. 
The findings will be used to develop an on-line instrument for con- 
tinuously monitoring V(II) during decontamination. 


3722 (SAND-93-2134C) Current state of Knowledge on 
the behavior of steel liners in concrete containments sub- 
jected to overpressurization loads. von Riesemann, W.A.; Parks, 
M.B. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 14p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-930803-30: 12. biennial conference for the International 
Association for Structural Mechanics in Reactor Technology 
(SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE94001833. Source: OSTI; NTIS; INIS; GPO Dep. 
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In the United States, concrete containment buildings for commer- 
cial nuclear power plants have steel liners that act as the intemal 
pressure boundary. The liner abuts the concrete, acting as the in- 
terior concrete form. The liner is attached to the concrete by either 
studs or by a continuous structural shape (such as a T-section or 
channel) that is either continuously or intermittently welded to the 
liner. Studs are commonly used in reinforced concrete contain- 
ments, while prestressed containments utilize a structural element 
as the anchorage. The practice in some countries follows the US 
practice, while in other countries the containment does not have a 
steel liner. In this latter case, there is a true double containment, 
and the annular region between the two containments is vented. 
This paper will review the practice of design of the liner system 
prior to the consideration of severe accident loads (overpressuriza- 
tion loads beyond the design conditions). 


3723 (WHC-SA-1758) Measuring and Test Equipment 
through barcode technology. Crockett, J.D.; Carr, C.C. Westing- 
house Hanford Co., Richland, WA (United States). Jun 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-930601-—28: American Nuclear 
Society (ANS) annual meeting, San Diego, CA (United States), 20- 
24 Jun 1993). Order Number DE93041110. Source: OSTI; NTIS; 
GPO Dep. 

Over the past several years, the use, trace methodology, and 
documentation of Measuring and Test Equipment has become a 
major concern. Current regulations are forcing companies to 
develop new policies, providing use history and traceability of Mea- 
suring and Test Equipment. The US Department of Energy and 
Environmental Organizations are driving Westinghouse Hanford 
Company to comply with the more stringent environmental guide- 
lines and recent modifications in Department of Energy Orders. 
This paper discusses how the Fast Flux Test Facility at Westing- 
house Hanford Company overcame these obstacles by using a 
computerized system through barcode technology. 


2203 Fuel Elements 


Refer also to citation(s) 3094, 3575, 3605, 3607, 3608, 3609, 
3856, 4389, 4397 


3724 (CEA-CONF—-11599) Transmutation potential of cur- 
rent and innovative nuclear power systems. Slessarev, |.; 
Salvatores, M.; Uematsu, M. CEA Centre d’Etudes de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Direction des Reacteurs Nu- 
cleaires. 1993. 6p. (CONF-930913—: Global '93: future nuclear 
systems - emerging fuel cycles and waste disposal options, Seat- 
tle, WA (United States), 12-17 Sep 1993). Order Number 
DE94609230. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present paper we have investigated the transmutation po- 
tential of different nuclear systems from a physical point of view. 
Transuranium (TRU) elements have been considered, but also long 
lived fission products (LLFP). The potential for transmutation has to 
take into account not only the consumption of a specific nucleus (or 
of a specific family’ of nuclei), but also the reproduction of other nu- 
clei of higher masses. The present study allows an intercomparison 
taking into account both aspects. Technological, safety and design 
constraints were not considered at this stage. However strategic in- 
dications for future studies have been obtained. 3 refs., 3 tabs. 


3725 (INIS-RU-356, pp. 5) Status and prospects for devel- 
opment of fuel elements for power reactors. Bibilashvili, Yu.K. 
Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(Russian Federation). 1992. (In Russian). (CONF-9210405—: 3. in- 
terindustry conference on reactor materials science, Dimitrovgrad 
(Russian Federation), 27-30 Oct 1992). in 3. Interindustry confer- 
ence on reactor materials science: Summaries of reports. 125p. 
Order Number DE94608631. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FUEL ELEMENTS ‘reliability; POWER RE- 
ACTORS/fuel elements; FAST NEUTRONS; RELIABILITY; 
THERMAL NEUTRONS 


3726 


(INIS-RU-356, pp. 29-30) Possibility for Zr-Al and 
Nb-Al alloys application as matrix material for fuel element 
cermet core. Permyakov, L.N.; Gavrilin, S.S.; Pirogov, M.S.; 
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Antonov, A.A.;  Landin, N.A.; 9 Zhalilov, R.Kh. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405-—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM ALLOYS/cermets; ALU- 
MINIUM ALLOYS/fuel elements; NIOBIUM ALLOYS/cermets; 
NIOBIUM ALLOYS/fuel elements; URANIUM DIOXIDE/cermets; 
URANIUM DIOXIDE/fuel elements; ZIRCONIUM ALLOYS/cermets; 
ZIRCONIUM ALLOYS/fuel elements; CERMETS; BINARY ALLOY 
SYSTEMS; BURNOUT; MATRIX MATERIALS; COMPATIBILITY; 
CORROSION RESISTANCE; MECHANICAL PROPERTIES; RADI- 
ATION EFFECTS; REACTOR MATERIALS 


3727 (INIS-RU-358, pp. 40-42) Measurement of thermal- 
physical characteristics of irradiated spherical fuel elements. 
Zhulidov, A.B.; Kharlamov, A.G. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of measuring effective temperature and thermal con- 
duction of spherical fuel elements after irradiation up to fast neutron 
fluence of the order of 2x10®° neutron/em? are given. The method 
of regular heating of the second kind (quasistationary conditions) 
was used for measurements. Measurements were conducted in the 
temperature range of 100-800 deg C. 3 refs., 1 tab., 2 figs. 


3728 (INIS-RU-358, pp. 43-44) Coated fuel particle in-pile 
tests in the MIKRAT-2 channel. Vasil'ev, V.|.; Zhironkin, S.F.; 
Mileshkin, B.N.; Prokopchik, T.S.; Robakidze, N.A.; Sazykina, T.A.; 
Stariznyj, E.S.; Tikhonov, N.|. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Results of in-pile tests of coated fuel particles are presented. 
Tests were conducted in WWR-C reactor channel located on the 
boundary of core and reflector. Tests were aimed at determination 
of radiation stability of coated fuel particles with different kern di- 
ameters, which varied within the limits of 800-1460 ym. Burnup 
was equal to 7.5-11.6%. The relative release of ®’Kr was equal to 
10-7-6.9x10-*. 4 refs., 3 tabs., 1 fig. 


3729 (JAERI-M—93-100) Investigation of research and 
development subjects for the Very High Burnup Fuel: Devel- 
opment of fuel pellet. Hayashi, Kimio (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Amano, Hidetoshi; Suzuki, Yasufumi; Furuta, Teruo; 
Nagase, Fumihisa; Suzuki, Masahide. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Jun 1993. 185p. (In Japanese). Order 
Number DE94727507. Source: OSTI; NTIS; INIS. 

A concept of the Very High Burnup Fuel aiming at a maximum 
fuel assembly burnup of 100 GWd/t has been proposed in terms of 
burnup extension, utilization of Pu and transmutation of transura- 
nium elements (TRU: Np, Am and Cm). The authors have 
investigated research and development (R and D) subjects of the 
fuel pellet and the cladding material of the Fuel. The present report 
describes the results on the fuel pellet. First, the chemical state of 
the Fuel and fission products (FP) was inferred through an 
FP-inventory and an equilibrium-thermodynamics calculations. Be- 
sides, knowledge obtained from post-irradiation examinations was 
surveyed. Next, an investigation was made on irradiation behavior 
of U/Pu mixed oxide (MOX) fuel with high enrichment of Pu, as 
well as on fission-gas release and swelling behavior of high burnup 
fuels. Reprocessibility of the Fuel, particularly solubility of the spent 





fuel, was also examined. As for the TRU-added fuel, material prop- 
erty data on TRU oxides were surveyed and summarized as a 
database. And the subjects on the production and the irradiation 
behavior were examined on the basis of experiences of MOX fuel 
production and TRU-added fuel irradiation. As a whole, the present 
study revealed the necessity of accumulating fundamental data and 
knowledge required for design and assessment of the fuel pellet, 
including the information on properties and irradiation performance 
of the TRU-added fuel. Finally, the R and D subjects were summa- 
rized, and a proposal was made on the way of development of the 
fuel pellet and cladding materials. (author). 


3730 (KAERI/TR-310/92) The calculation of volume and 
mass of the 14x14 type KOFA components. Song, Kee Nam 
(Korea Atomic Energy Res. Inst., Taejon (Korea, Republic of)); 
Lee, Chang Woo; Lim, Hyun Tae; Kang, Heung Seok. Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of). Oct 
1992. 176p. (In Korean). Order Number DE94609231. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A Systematic procedure for the calculation of the mass and vol- 
ume of the 14x14 type KOFA components has been established in 
this report. And also the mass for the fuel assembly components 
from the commercial products has been measured and compared 
with the calculation results. (Author). 


3731 (NUREG/CR-3950-Vol.8) Fuel performance annual 
report for 1990: Volume 8. Preble, E.A. (Pacific Northwest Lab., 
Richland, WA (United States)); Painter, C.L.; Alvis, J.A.; Berting, 
F.M.; Beyer, C.E.; Payne, G.A.; Wu, S.L. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Systems 
Technology; Pacific Northwest Lab., Richland, WA (United States). 
Nov 1993. 121p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(PNL-5210-Vol.8). Source: OSTI; NTIS; INIS; GPO. 

This annual report, the thirteenth in a series, provides a brief de- 
scription of fuel performance during 1990 in commercial nuclear 
power plants. Brief summaries of fuel design changes, fuel surveil- 
lance programs, fuel operating experience and trends, fuel 
problems high-burnup fuel experience, and items of general signifi- 
cance are provided . References to additional, more detailed 
information, and related NRC evaluations are included where ap- 
propriate. 


3732 Rod examination gauge. Bacvinskas, W.S.; Bayer, J.E.; 
Davis, W.W.; Fodor, G.; Kikta, T.J.; Matchett, R.L.; Nilsen, R.J.; 
Wilczynski, R. To Dept. of Energy. 1991. American patent applica- 
tion 7-769,656. 52p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC11-76PN00014. Order Number 
DE94003048. Source: OSTI; NTIS; GPO Dep. 

The present invention is directed to a semi-automatic rod 
examination gauge for performing a large number of exacting mea- 
surements on radioactive fuel rods. The rod examination gauge 
performs various measurements underwater with remote controlled 
machinery of high reliability. The rod examination gauge includes 
instruments and a closed circuit television camera for measuring 
fuel rod length, free hanging bow measurement, diameter 
measurement, oxide thickness measurement, cladding defect ex- 
amination, rod ovality measurement, wear mark depth and volume 
measurement, as well as visual examination. A control system is 
provided including a programmable logic controller and a computer 
for providing a programmed sequence of operations for the rod ex- 
amination and collection of data. 


3733 (WHC-SA-1986) Neptunium oxide target fabrication 
facility considerations for the production of plutonium-238. 
Goldmann, L.H.; Metcalf, |.L.; Schwartz, K.E. Westinghouse Han- 
ford Co., Richland, WA (United States). Sep 1993. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-940101-9: 11. symposium on space nuclear 
power systems, Albuquerque, NM (United States), 9-13 Jan 1994). 
Order Number DE94001199. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This work was conducted to identify manufacturing advantages 
and disadvantages for three target pin designs, then determine the 
facility suitability for production of each design. The three concep- 
tual target designs considered in this evaluation included a duplex 
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pin, a wafer pin, and a sphere pack type pin. The approach was to 
produce process flow sheets and conceptual process lines for the 
target pins’ manufacture and subsequent grouping into target as- 
semblies. The process flow and equipment designs then were 
evaluated for personnel exposure considerations (the amount of 
nuclear radiation that the manufacturing personnel would be ex- 
posed to); waste minimization (reducing material waste, especially 
nuclear waste, for the entire target cycle is necessary); manpower 
requirements; and post-irradiation operations (work that would be 
conducted on the assemblies and target pins after the conversion 
in the reactor of some of the neptunium into plutonium-238). Each 
target style has inherent strengths and weaknesses associated 
with its design; however, the results indicate that the proposed 
facility is adequate to manufacture and assemble and of the pro- 
posed target designs. Other valuable major conclusions were made 
during this study and are reported in the text. 


3734 (WHC-SA-2091) SP-100 fuel pin performance: Re- 
sults from irradiation testing. Makenas, B.J. (Westinghouse 
Hanford Co., Richland, WA (United States)); Paxton, D.M.; 
Vaidyanathan, S.; Hoth, C.W. Westinghouse Hanford Co., Rich- 
land, WA (United States). Sep 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-940101-24: 11. symposium on space nuclear power sys- 
tems, Albuquerque, NM (United States), 9-13 Jan 1994). Order 
Number DE94003466. Source: OSTI; NTIS; GPO Dep. 

A total of 86 experimental fuel pins with various fuel, liner, and 
cladding candidate materials have been irradiated in the Experi- 
mental Breeder Reactor-!| (EBR-Il) and the Fast Flux Test Facility 
(FFTF) reactor as part of the SP-100 fuel pin irradiation testing 
program. Postirradiation examination results from these fuel pin are 
key in establishing performance correlations and demonstrating the 
lifetime and safety of the reactor fuel system. This paper provides 
a brief description of the in-reactor fuel pin tests and presents the 
most recent irradiation data on the performance of wrought rhe- 
nium (Re) liner material and high density UN fuel at goal burnup of 
6 atom percent (at. %). It also provides an overview of the signifi- 
cant variety of other fuelV/liner/cladding combinations which were 
irradiated as part of this program and which may be of interest to 
more advanced efforts. 


2204 Control Systems 
Refer also to citation(s) 3537, 3538, 3539, 3540, 3541, 3809, 5019 


3735 (CEA-DES—122) Contribution at the evaluation of 
safety softwares in nuclear power plants control systems. 
Soubies, B.; Le Meur, M.; Henry, J.Y.; Boulc’h, J. CEA Centre 
d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. d’Evaluation 
de Surete. Jun 1993. 15p. (in French). (CONF-9209425—: Interna- 
tional Working Group on Nuclear Power Plant Control and 
Instrumentation, Chalk River (Canada), 8-11 Sep 1992). Order 
Number DE94609236. Source: OSTI; NTIS (US Sales Only); INIS. 

The introduction of programmable systems such the SPIN (Nu- 
merical Integrated Protection System) has conducted at particular 
dispositions for the conception and the use of such systems. The 
utilization of such systems until 1983 has conducted at modifica- 
tions in the maintenance procedures. The new methods used for 
the N4 project in the evaluation of safety softwares are given in 
this report. 


3736 (CONF-9110122—, pp. 606) Stress analysis, code 
evaluation, and design modification of a plate resulting from 
seismic loads. Rezvani, M.A. (Westinghouse Hanford Co., Rich- 
land, WA (United States)); Ziada, H.H. Lawrence Livermore 
National Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

Structural analysis and evaluation of a design modification for a 
plate in the Fast Flux Test Facility Head Temperature Control Sys- 
tem is discussed. The flat plate is near a Fast Flux Test Facility 
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fuel transfer port system and is supported by six long studs, with 
five along one side of the plate. The studs make the plate act as a 
cantilever. The plate itself provides support to three vertical neutron 
shields on its free edges. During service, a uranium shield ring un- 
der the fuel transfer port nozzle oxidized and expanded. To prevent 
this expansion from causing damage to the surrounding compo- 
nents, this ring was removed and replaced with lead blocks. A few 
of the lead blocks rest on a free edge of the plate. Two cases were 
used for analysis. First, a site-specific response spectra, derived 
from a historical deterministic-based method for site reactor struc- 
tures and anchored at 0.25 g was employed. The seismic analysis 
was performed and checked against the requirements of the Amer- 
ican Society of Mechanical Engineers’ Boiler and Pressure Vessel 
Code (ASME 1986). The results showed that, under these seismic 
loads, the existing plate support design is not adequate for the 
added weight of the lead blocks. The design was modified to con- 
strain the lead blocks from upward movement. When the final 
design was reevaluated, the stress results satisfied the code re- 
quirements. For the second case, the response spectra from the 
University of California Lawrence Radiation Laboratory (UCRL 
1987)2 and anchored at 0.2 g, from a Hanford Site probabilistic 
seismic hazard investigation, was employed. These results reveal 
the existing design is adequate and qualifies the structure against 
the code requirements. Two analyses are discussed: a historical 
deterministic approach for determining seismic exposure and an 
approach utilizing the recent US Department of Energy order guid- 
ance for high-hazard nonreactor facilities, employing a probabilistic 
approach to determining seismic exposure. 


3737 (DOE/ER/12974—-1) NCSU PULSTAR Reactor instru- 
mentation upgrade. Perez, P.B.; Bilyj, S.J. North Carolina State 
Univ., Raleigh, NC (United States). Dept. of Nuclear Engineering. 
12 Aug 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-90ER12974. Order Number 


DE94000744. Source: OSTI; NTIS; GPO Dep. 
The Nuclear Reactor Program at North Carolina State University 


initiated an upgrade program at the NCSU PULSTAR Reactor in 
1990. Twenty-year-old instrumentation is currently undergoing re- 
placement with solid-state and current technology equipment. The 
financial assistance from the United States Department of Energy 
has been the primary source of support. This interim report pro- 
vides the status of the first two phases of the upgrade program. 


3738 (IA-1481, pp. 197-198) The IRR1 controller. Shapira, 
M.; Saphier, D.; Dagan, R.; Baran, A.; Nagler, A. Israel Atomic En- 
ergy Commission, Tel Aviv (israel). Licensing Div. Jul 1993. In 
Research laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRR-1 REACTOR/control rod drives; COM- 
PUTERIZED SIMULATION 


3739 (IA-1481, pp. 199-200) Large-scale neural networks: 
Possible applications in nuclear power plants. Boger, Z. Israel 
Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 
1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR POWER PLANTS/neural net- 
works; USES 


3740 (INIS-RU-356, pp. 95-96) Reactor control elements 
with two-purpose neutron absorbers on the base of cobalt, eu- 
ropium dioxide or Co+Eu,0, composition. Ponomarenko, V.B.; 
Postoverov, A.O.; Ryakhovskikh, V.I.; Troitskij, G.V.; Chernyshov, 
V.M.; Klochkov, E.P.; Risovanyj, V.D. Nauchno-lssledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (in Russian). (CONF-9210405—: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). In 3. Interindustry conference on reactor materi- 
als science: Summaries of reports. 125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SHIM RODS/cobaltt SHIM RODS/ 
europium oxides; DOSE RATES; FABRICATION; NEUTRON 
ABSORBERS; NEUTRON FLUENCE; REACTOR CONTROL SYS- 
TEMS; RELIABILITY; COBALT 
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3741 (INIS-RU-358, pp. 17-23) Calculation of regulation 
rod worths in the HTGR type reactors. Davidenko, V.D.; Lobynt- 
sev, V.A.; Tsibul’skij, V.F.; Chibinyaev, A.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral'nyj) Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 
1990. 80p. (In Russian). In Problems of nuclear science and tech- 
nique: Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The design features of HTGR reactors characterized by high re- 
quirements for calculating the regulation rod worths are considered. 
Advisability of using different approximate methods adequate to pe- 
culiarities of different core units when solving neutron transport 
problem is proved. Basing on them the KRISTALL modules the de- 
scription of which is presented, were developed. 12 refs., 2 tabs., 4 
figs. 


3742 (NUREG/CP-0126-Vol.1, pp. 237-261) Loss of fill 
fluid in nuclear plant pressure transmitters. Fain, R.E. (Analysis 
and Measurement Services Corp., Knoxville, TN (United States)); 
Petersen, K.M.; Hashemian, H.M.; Farmer, W.S. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.1: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 1, Plenary session, Advanced reactor research, Advanced 
passive LWRs, Advanced instrumentation and control hardware, 
Advanced contro] system technology, Human factors research, 
EPRI’s nuclear safety research and development. 524p. Source: 
OSTI; NTIS; INIS; GPO. 

Silicon oil is used in the construction of most nuclear grade pres- 
sure transmitters for the transfer of pressure signals to the sensing 
element, or for damping and protection of the mechanical system 
of the transmitter. In some cases, the oil can leak out of the trans- 
mitter and cause performance degradation or failure of the 
transmitter. Oil loss has been seen in Rosemount, Barton, and 
other oil-filled pressure transmitters. The effect of oil loss on perfor- 
mance of pressure transmitters varies in different pressure 
transmitters, depending on whether the oil is used as a transfer 
fluid or a damping fluid. In some transmitters, the oil loss phenom- 
enon is detrimental to both the steady state and transient 
performance of the transmitter. The zero and/or the span of the 
transmitter can change with oil loss, and its dynamic response can 
become severely degraded. In other transmitters, the performance 
is not degraded significantly with oil loss. This is because oil is 
used in transmitters as a damping fluid, as opposed to a transfer 
fluid, The damping fluid is intended to protect the mechanical sys- 
tem of the transmitter from wear due to continuous movement and 
vibration. Therefore, if the oil is lost from these transmitters, the 
longevity of the transmitter may be affected, rather than its perfor- 
mance. 2 refs., 16 figs., 4 tabs. 


3743 (NUREG/CP-0126-Vol.1, pp. 263-276) Effects of 
sensing line blockages on the response time of nuclear plant 
pressure transmitters. Mitchell, D.W. (Analysis and Measurement 
Services Corp., Knoxville, TN (United States)); Hashemian, H.M.; 
Shell, C.S.; Farmer, W.S. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007—Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced contro! system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

Pressure sensing lines are used in nuclear power plants to 
transfer pressure information from the process to pressure trans- 
mitters which, depending on the application, are located about 50 
to 800 feet away from the process. A recent review of Licensee 





Event Report (LER) and Nuclear Plant Reliability Data System 
(NPRDS) databases has shown that these sensing lines can be- 
come partially or totally blocked due to buildup of crud deposits, 
solidification of boron and other effects which can eventually result 
in degradation of the dynamic performance of the total pressure 
sensing system. The consequence of sensing line blockage is pri- 
marily dependent on the design of the associated pressure 
transmitter. In some cases, such as pressure transmitters which 
use bellows type displacement mechanisms, the transmitter may 
have to undergo a large volumetric displacement to indicate the 
applied pressure, resulting in a significant increase in the response 
time of the pressure sensing system as the sensing lines become 
blocked. For other transmitters, very little displacement of the sens- 
ing element is required to indicate the applied pressure. For these 
type pressure transmitters, only large amounts of blockage in the 
sensing line will result in significant increases in the dynamic re- 
sponse of the system. 2 refs., 11 figs., 1 tab. 


3744 (NUREG/CP-0126-Vol.1, pp. 327-338) Revision to 
ANS 58.8, “Design criteria for safety-related operator actions”. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. (CONF-921007—Vol.1: 20. 
water reactor safety information meeting, Bethesda, MD (United 
States), 21-23 Oct 1992). In Proceedings of the US Nuclear Regu- 
latory Commission twentieth water reactor safety information 
meeting: Volume 1, Plenary session, Advanced reactor research, 
Advanced passive LWRs, Advanced instrumentation and control 
hardware, Advanced contro! system technology, Human factors re- 
search, EPRI’s nuclear safety research and development. 524p. 
Source: OSTI; NTIS; INIS; GPO. 

The scope of this revised standard is limited to safety-related op- 
erator actions associated with those design basis events (DBE) 
which result in a reactor trip and are required to be analyzed in 
safety analysis reports (SARs). This limits the resulting require- 
ments for potential automation by adhering to known safety-related 
operator actions. This standard provides an objective approach to 
ensure that the times allowed by the plant and systems designs for 
operators to perform safety-related actions fall conservatively within 
the nominal range of empirically valid response times for trained 
operators. The criteria give the designer a basis for determining or 
verifying the acceptability of time intervals provided by the design 
for operator actions required to accomplish safety-related functions 
for DBEs in nuclear power plants. An intent of this standard is to 
avoid excessive operator burden. 3 figs., 2 tabs. 


3745 (NUREG/CP-0126-Vol.1, pp. 339-352) Local control 
stations. Brown, W.S. (Brookhaven National Lab., Upton, NY 
(United States)); Higgins, J.C.; Wachtel, J.A. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. (CONF-921007-—Vol.1: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 1, 
Plenary session, Advanced reactor research, Advanced passive 
LWRs, Advanced instrumentation and control hardware, Advanced 
control system technology, Human factors research, EPRI’s nu- 
clear safety research and development. 524p. Source: OSTI; 
NTIS; INIS; GPO. 

This paper describes research concerning the effects of human 
engineering design at local control stations (i.e., operator interfaces 
located outside the control room) on human performance and plant 
safety. The research considered both multifunction panels (e.g. re- 
mote shutdown panels) as well as single-function interfaces (e.g., 
valves, breakers, gauges, etc.). Changes in performance shaping 
factors associated with variations in human engineering at LCSs 
were estimated based on expert opinion. By means of a scaling 
procedure, these estimates were used to modify the human error 
probabilities in a PRA model, which was then employed to gener- 
ate estimates of plant risk and scoping-level value/impact ratios for 
various human engineering upgrades. Recent documentation of hu- 
man engineering deficiencies at single-function LCSs was also 
reviewed, and an assessment of the current status of LCSs with re- 
spect to human engineering was conducted. 4 refs., 3 tabs., 1 fig. 
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3746 (NUREG/CP-0126-Vol.1, pp. 499-509) Plant-wide 
modernization of instrumentation and control systems. Bhatt, 
S. (Electric Power Research Inst., Palo Alto, CA (United States)); 
Chinglu Lin; Naser, J.; Reuland, B.; Sun, B.; Torok, R.; Wilkinson, 
D. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Mar 1998. (CONF- 
921007—Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced control system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

An emerging concern for many nuclear plants is the aging instru- 
mentation and control systems (l&C) that are difficult to repair, 
require excessive man hours for surveillance and testing and con- 
tribute to unnecessary plant trips. Over the past two years, EPRI 
has developed an Integrated 1&C Upgrade Plan and has projects 
underway to help their members solve these 1&C obsolescence 
problems on a plant-wide basis. The objective of this plan is to 
help EPRI member utilities reduce operating and maintenance 
costs, plant trips, licensing event reports, (LERs), and licensing un- 
certainty associated with 1&C. In addition, EPRI will help utilities 
with their long range |&C upgrade planning to avoid excess costs 
in the future. EPRI has set the following goal to meet these objec- 
tives: “Develop the methodology applicable to each reactor vendor 
type plant to implement an integrated instrumentation and control 
(l&C) upgrade plan. Demonstrate the methodology through utility 
application to at least ten key systems by the year 2000 to achieve 
enhanced safety, reduction in operating and maintenance costs, 
increased plant performance and reduced vulnerability to 1&C ob- 
solescence.” 3 refs., 5 figs. 


3747 (NUREG/CP-0134) International Atomic Energy 
Agency specialists meeting on experience in ageing, mainte- 
nance, and modernization of instrumentation and control 
systems for improving nuclear power plant availability. Nuclear 
Regulatory Commission, Washington, DC (United States); Interna- 
tional Atomic Energy Agency, Vienna (Austria); Electric Power 
Research Inst., Palo Alto, CA (United States); Oak Ridge National 
Lab., TN (United States). Oct 1993. 577p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United 
States);international Atomic Energy Agency, Vienna (Aus- 
tria);Electric Power Research Inst., Palo Alto, CA (United States). 
DOE Contract AC05-840R21400. (CONF-9305215-: IAEA special- 
ists meeting on experience in ageing, maintenance and 
modernization of instrumentation and control systems for improving 
nuclear power plant availability, Rockville, MD (United States), 5-7 
May 1993). Source: OSTI; NTIS; INIS; GPO. 

This report presents the proceedings of the Specialist’s Meeting 
on Experience in Aging, Maintenance and Modernization of Instru- 
mentation and Control Systems for improving Nuclear Power Plant 
Availability that was held at the Ramada Inn in Rockville, Maryland 
on May 5-7, 1993. The Meeting was presented in cooperation with 
the Electric Power Research institute, Oak Ridge National Labora- 
tory and the International Atomic Energy Agency. There were 
approximately 65 participants from 13 countries at the Meeting. In- 
dividual reports have been cataloged separately. 
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Refer also to citation(s) 3654, 3655, 3656, 3657, 3658, 3659, 3806, 
3815, 3820, 3825, 3826, 3827, 3828, 3923, 5189, 5233, 5276 


3748 (CNIC—00699) A round periodization monitoring of 
gamma rays in the environment around Daya Bay Nuclear 
Power Plant. Su Qiong (Ministry of Public Health, Beijing (China). 
Lab. of Industrial Hygiene); Song Haiqing. China Nuclear informa- 
tion Centre, Beijing, BJ (China). Dec 1992. 9p. (in Chinese). 
(LIHMPH-0005.). Order Number DE94608971. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The materials of environmental background radiations around a 
NPP (nuclear power Plant) to be constructed is an important part 
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in the environment effect evaluation report before its operation. The 
sampling and preparation of samples of air dust and rain water, 
measuring equipment and analytical method of gamma radionu- 
clides, and a discussion on obtained results in the second round 
investigation of the two investigations are presented. Comparing 
with the first round investigation, the sampling places are ex- 
panded and improved, especially, a complete and satisfactory data 
are obtained due to the combination of anti-coincidence shield/anti- 
Compton HPGe ultra-low + spectrometer and common HPGe 
spectrometer. These provides more systematic material to the envi- 
ronmental science research. 


3749 (CONF-9110122-, pp. 100-110) Seismic design crite- 
ria used for electrical raceway systems in commercial nuclear 
power plants. Summers, P.B. (ABB Impell Corp., San Ramon, CA 
(United States)); Manrique, M.A.; Nelson, T.A. Lawrence Livermore 
National Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

This paper summarizes some of the seismic design approaches, 
relevant technical issues and criteria used over the years for design 
of electrical raceway systems at commercial nuclear power plant 
facilities. The approaches used for design and endorsed by the 
NRC can be seen to be quite varied. In recent years, considerably 
more rigor has been required for raceway design, as well as for the 
level of design basis documentation produced. However, there has 
also been a willingness by the NRC to accept rational approaches 
based on testing, analytical results or experience data, provided 
proper justification is given. Such rational approaches can simplify 
the significant task of analysis, design and construction of miles of 
raceways and thousands of raceway supports. Summarizing past 
practice and identifying relevant technical issues are an important 
first step in formalizing up-to-date criteria for new raceway designs. 


3750 (CONF-9110122-, pp. 111-120) Seismic design crite- 
ria for the system 80+ advanced light water reactor. Manrique, 
M.A. (ABB Impell Corp., San Ramon, CA (United States)); Der- 
mitzakis, S.N.; Gerdes, L.D.; Kennedy, R.P.; Idriss, I.M.; Cassidy, 
J.R. Lawrence Livermore National Lab., CA (United States); US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 
This paper presents the development of seismic design criteria in 
support of design certification by the Nuclear Regulatory Commis- 
sion (NRC) of the ABB-Combustion Engineering’s System 80+ 
Standard Design. The design certification effort is sponsored by the 
US Department of Energy (DOE). The development of the design 
criteria included: (a) development of the seismic control motion, (b) 
development of generic soil profiles for anticipated sites, (c) gener- 
ation of in-structure response spectra and design loads for 
structures and equipment through soil-structure interaction (SSI) 
analyses, and (d) acceptance criteria for future construction sites. 


3751 (CONF-9110122-, pp. 121-131) Wind/ornado guide- 
lines study. Ng, D.S. (Lawrence Livermore National Lab., CA 
(United States)); Holman, G.S.; Abbey, R.F. Jr.; Beason, W.L.; Fu- 
jita, T.T.; Perry, Reed, J.W.; Twisdale, L.A. Jr.; McDonald, J.R. 
Lawrence Livermore National Lab., CA (United States); USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Risk Analysis and Technology. 
[1991]. From Natural phenomena hazards mitigation conference; 
St. Louis, MO (United States); 15-18 Oct 1991. In Third DOE natu- 
ral phenomena hazards mitigation conference. 6929p. Order 
Number DE93012087. Source: OSTI; NTIS; INIS. 

This report documents the strategy employed to develop recom- 
mended wind/tornado hazard design guidelines for a New 
Production Reactor (NPR) currently planned for either the Idaho 
National Engineering Laboratory (ML) or the Savannah River (SR) 
site. The Wind/Tornado Working Group (WTWG), comprising six 


150 ERA Vol. 19, No. 2 


nationally recognized experts in structural engineering, wind engi- 
neering and meteorology, formulated an independent set of 
guidelines based on site-specific wind/tornado hazard curves and 
state-of-the-art tornado missile technology. The basic philosophy 
was to select realistic wind and missile load specifications, arid to 
meet performance goals by applying conservative structural re- 
sponse evaluation and acceptance criteria. Simplified probabilistic 
risk analyses (PRAs) for wind speeds and missile impact were per- 
formed to estimate annual damage risk frequencies for both the 
ML and SR sites. These PRAs indicate that the guidelines will lead 
to facilities that meet the US Department of Energy (DOE) design 
requirements and that the Nuclear Regulatory Commission guide- 
lines adopted by the DOE for design are adequate to meet NPR 
safety goals. 


3752 (CONF-9110122-, pp. 176-183) Geotechnical investi- 
gation for seismic issues for K-reactor area at Savannah River 
Site. Castro, G. (GEI Consultants, Inc., Winchester, MA (United 
States)); Reeves, C.Q. Lawrence Livermore National Lab., CA 
(United States); USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of Risk 
Analysis and Technology. [1991]. From Natural phenomena haz- 
ards mitigation conference; St. Louis, MO (United States); 15-18 
Oct 1991. In Third DOE natural phenomena hazards mitigation 
conference. 6929p. Order Number DE93012087. Source: OSTI; 
NTIS; INIS. 

A geotechnical investigation has been completed at Savannah 
River Site to characterize the foundation conditions in K-Reactor 
Area and confirm soil design properties for use in seismic qualifica- 
tion of structures. The scope of field work included ten soil borings 
to a 200-foot depth with split-spoon and undisturbed sampling. Ad- 
ditionally, 42 cone penetrometer tests were performed with seismic 
down-hole measurements. Three cross-hole shear wave velocity 
tests were also completed to confirm the assumed dynamic proper- 
ties which had been used in preliminary seismic analysis. 


3753 (CONF-9110122-, pp. 184-194) Ground motion for 
the design basis earthquake at the Savannah River Site, South 
Carolina based on a deterministic approach. Youngs, R.R. 
(Geomatrix Consultants, San Francisco, CA (United States)); Cop- 
persmith, K.J.; Silva, W.J.; Stephenson, D.E. Lawrence Livermore 
National Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

Ground motion assessments are presented for evaluation of the 
seismic safety of K-Reactor at the Savannah River Site. Two earth- 
quake sources were identified as the most significant to seismic 
hazard at the site, a M 7.5 earthquake occurring at Charleston, 
South Carolina, and a M 5 event occurring in the site vicinity. 
These events control the low frequency and high frequency por- 
tions of the spectrum, respectively. Three major issues were 
identified in the assessment of ground motions for the Savannah 
River site; specification of the appropriate stress drop for the 
Charleston source earthquake, specification of the appropriate lev- 
els of soil damping at large depths for site response analyses, and 
the appropriateness of westem US recordings for specification of 
ground motions in the eastern US. 


3754 (CONF-9110122-, pp. 205-214) Seismic hazard stud- 
ies for the high flux beam reactor at Brookhaven National 
Laboratory. Costantino, C.J. (City Univ. of New York, New York, 
NY (United States)); Heymsfield, E.; Park, Y.J.; Hofmayer, C.H. 
Lawrence Livermore National Lab., CA (United States); USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Risk Analysis and Technology. 
[1991]. From Natural phenomena hazards mitigation conference; 
St. Louis, MO (United States); 15-18 Oct 1991. In Third DOE natu- 
ral phenomena hazards mitigation conference. 6929p. Order 
Number DE93012087. Source: OSTI; NTIS; INIS. 

This paper presents the results of a calculation to determine the 
site specific seismic hazard appropriate for the deep soil site at 
Brookhaven National Laboratory (BNL) which is to be used in the 





risk assessment studies being conducted for the High Flux Beam 
Reactor (HFBR). The calculations use as input the seismic hazard 
defined for the bedrock outcrop by a study conducted at Lawrence 
Livermore National Laboratory (LLNL). Variability in site soil proper- 
ties were included in the calculations to obtain the seismic hazard 
at the ground surface and compare these results with those using 
the generic amplification factors from the LLNL study. 


3755 (CONF-9110122-, pp. 215-229) A basis for standard- 
ized seismic design (SSD) for nuclear power plants/critical 
facilities. O'Hara, T.F. (Yankee Atomic Electric Company, Bolton, 
MA (United States)); Jacobson, J.P.; Bellini, F.X. Lawrence Liver- 
more National Lab., CA (United States); USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Risk Analysis and Technology. [1991]. 
From Natural phenomena hazards mitigation conference; St. Louis, 
MO (United States); 15-18 Oct 1991. In Third DOE natural phe- 
nomena hazards mitigation conference. 699p. Order Number 
DE93012087. Source: OSTI; NTIS; INIS. 

US Nuclear Power Plants (NPP’s) are designed, engineered and 
constructed to stringent standards. Their seismic adequacy is as- 
sured by compliance with regulatory standards and demonstrated 
by both probabilistic risk assessments (PRAs) and seismic margin 
studies. However, present seismic siting criteria requires improve- 
ment. Proposed changes to siting criteria discussed here will 
provide a predictable licensing process and a stable regulatory en- 
vironment. Two recent state-of-the-art studies evaluate the seismic 
design for all eastern US (EUS) NPP’S: a Lawrence Livermore Na- 
tional Labs study (LLNL, 1989) funded by the NRC and similar 
research by the Electric Power Research Institute (EPRI, 1989) 
supported by the utilities. Both confirm that Appendix A 10CFR 
Part 100 has not provided consistent seismic design levels for all 
sites. Standardized Seismic Design (SSD) uses a probabilistic 
framework to accommodate alternative deterministic interpretations. 
It uses seismic hazard input from EPRI or LLNL to produce consis- 
tent bases for future seismic design. SSD combines deterministic 


and probabilistic insights to provide a comprehensive approach for 
determining a future site’s acceptable seismic design basis. 


3756 (CONF-9110122-, pp. 243-250) Application of the 
SQUG-GIP to the seismic upgrade program of the Savannah 
River reactors. Antaki, G.A. (Westinghouse Savannah River Com- 
pany, Aiken, SC (United States)). Lawrence Livermore National 
Lab., CA (United States); USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Risk Analysis and Technology. [1991]. DOE Contract ACOS- 
89SR18035. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

in August 1991, the Savannah River Site (SRS) seismic evalua- 
tion program using the Generic Implementation Procedure (GIP) 
celebrated its third anniversary-a respectable age for such a new 
methodology. During these three years, the GIP, developed for the 
commercial nuclear industry’s Seismic Qualification Utility Group 
(SQUG), had evolved through Revision 01, Revision 1, Revision 2 
and a Revision 2 “update” which is currently in the works. This 
evolution is not surprising for such an important, and in many ways 
pioneering, document. The various revisions were anticipated at 
SRS, and the program adjusted accordingly. The verification of 
seismic adequacy of equipment at the SRS nuclear reactors has 
been outlined in previous publications. The purpose of this paper is 
to relate the more practical and managerial aspects of our rela- 
tively mature SQUG-GIP implementation program, which will 
hopefully prove useful to future users of the GIP. This report is di- 
vided into four sections, which follow the normal flow of work under 
GIP: (1) Program Prerequisites; (2) Definition of Scope; (3) Equip- 
ment Evaluations; and (4) Resolution of Outliers. 


3757 (CONF-9110122-, pp. 264-269) Practical applications 
of UCRL-15910 wind load combinations. Giller, R.A. (Westing- 
house Hanford Company, Richland, WA (United States)). Lawrence 
Livermore National Lab., CA (United States); USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Risk Analysis and Technology. [1991]. 
From Natural phenomena hazards mitigation conference; St. Louis, 
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MO (United States); 15-18 Oct 1991. In Third DOE natural phe- 
nomena hazards mitigation conference. 699p. Order Number 
DE93012087. Source: OSTI; NTIS; INIS. 

This paper, “Practical Applications of UCRL-15910 Wind Load 
Combinations,” is a “lessons learned” document from the structural 
evaluation of an existing building for wind loads. It presents an in- 
terpretation of the wind loading provisions of UCRL-15910 and how 
these differ from the standard building codes. In particular, it dis- 
cusses the structural assessment of a steel-framed building on the 
Hanford Site that used the wind loading guidelines from the UCRL- 
15910 document. This paper also discusses the results and typical 
recommended upgrades. The wind load combinations given in the 
June 1990 version of UCRL-15910 have been revised from those 
of earlier versions. The load factors associated with the specific 
loading combinations in UCRL-15910 have been derived integrally 
with the tornado and wind pressures and with importance factors 
and therefore should not be separated from them. In essence, load 
combinations and load factors from industry standard building 
codes should not be used in lieu of, or in conjunction with, the 
UCRL-15910 guidelines. The building was analyzed using the 
UCRL-15910 wind loading combinations. This presentation shows 
how the building was evaluated for the extreme wind condition and 
how the load combinations were applied. The members that exhib- 
ited an overstress condition or excessive deflection are discussed 
in detail, as these are considered to be typical trouble spots in all 
buildings of this type. Structural upgrades for these members were 
designed, detailed, and are shown herein for this typical steel- 
framed building case. 


3758 (CONF-9110122-, pp. 292-299) Tornado wind-loading 
requirements based on risk assessment techniques. Deobald, 
T.L. (Westinghouse Hanford Company, Richland, WA (United 
States)); Coles, G.A.; Smith, G.L. Lawrence Livermore National 
Lab., CA (United States); USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Risk Analysis and Technology. [1991]. From Natural phenomena 
hazards mitigation conference; St. Louis, MO (United States); 15- 
18 Oct 1991. In Third DOE natural phenomena hazards mitigation 
conference. 6929p. Order Number DE93012087. Source: OSTI; 
NTIS; INIS. 

Regulations require that nuclear power plants be protected from 
tornado winds. If struck by a tornado, a plant must be capable of 
safely shutting down and removing decay heat. Probabilistic tech- 
niques are used to show that risk to the public from the US 
Department of Energy (DOE) SP-100 reactor is acceptable without 
tornado hardening parts of the secondary system. Relaxed require- 
ments for design wind loadings will result in significant cost 
savings. To demonstrate an acceptable level of risk, this document 
examines tornado-initiated accidents. The two tornado-initiated ac- 
cidents examined in detail are loss of cooling resulting in core 
damage and loss of secondary system boundary integrity leading 
to sodium release. Loss of core cooling is analyzed using fault/ 
event tree models. Loss of secondary system boundary integrity is 
analyzed by comparing the consequences to acceptance criteria 
for the release of radioactive material or alkali metal aerosol. 


3759 (CONF-9110122-, pp. 355-363) Grouted support 
plates in reactor buildings at the Savannah River Site: Field 
investigation, tests, and seismic evaluation. Joshi, J.R. (West- 
inghouse Savannah River Company, Aiken, SC (United States)); 
Maryak, M.E. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

The Westinghouse Savannah River Company (WSRC) conducted 
a seismic evaluation of the grouted support plates in the reactor 
buildings at the Savannah River Site (SRS) in response to issues 
raised from an earlier analysis. Researchers conducted the tests in 
a reactor building that was no longer in use and transferred the re- 
sults to other reactor buildings. This paper discusses tests, results, 
analysis, and modifications made to achieve seismic qualification. 
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3760 (CONF-9110122-, pp. 392-393) Review of the SEERG 
process for DOE. Budnitz, R.J. (Future Resources Associates, 
Inc., Berkeley, CA (United States)). Lawrence Livermore National 
Lab., CA (United States); USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Risk Analysis and Technology. [1991]. From Natural phenomena 
hazards mitigation conference; St. Louis, MO (United States); 15- 
18 Oct 1991. In Third DOE natural phenomena hazards mitigation 
conference. 699p. Order Number DE93012087. Source: OSTI; 
NTIS; INIS. 

The Senior External Events Review Group (SEERG) has been 
assembled by Lawrence Livermore National Laboratory to advise 
the Department of Energy on those aspects of DOE’s New Produc- 
tion Reactor project involving external events (earthquakes, high 
winds, flooding, etc.) The Review Group is an independent advi- 
sory body comprised of experts in a broad range of technical 
disciplines relevant to its charter. This brief paper will provide an 
overview of what SEERG is and what it does for DOE. 


3761 (CONF-9110122-, pp. 425-435) A scoping evaluation 
of severe accidents at Surry and Grand Gulf Nuclear Power 
Plants resulting from earthquakes during shutdown condi- 
tions. Budnitz, R.J. (Future Resources Associates, Inc., Berkeley, 
CA (United States)); Davis, P.R. Lawrence Livermore National 
Lab., CA (United States); USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Risk Analysis and Technology. [1991]. Contract NRC-04-90-373. 
From Natural phenomena hazards mitigation conference; St. Louis, 
MO (United States); 15-18 Oct 1991. In Third DOE natural phe- 
nomena hazards mitigation conference. 699p. Order Number 
DE93012087. Source: OSTI; NTIS; INIS. 

This report explores the likelihood of seismic-initiated core dam- 
age accidents during refueling shutdown conditions at two nuclear 
power plants, Surry Unit | and Grand Gulf Unit 1. The effort is 
scoping in character, and has been performed primarily to estab- 
lish if a potential problem exists sufficient to justify a more rigorous 
and more quantitative evaluation. A summary is presented of the 
important conclusions that have been reached. The most important 
conclusion is that the core-damage frequencies for earthquake- 
initiated accidents during shutdown at both Surry Unit | and Grand 
Gulf Unit | are found to be low in absolute terms. The reasons for 
this are that in their ability to respond to earthquakes during shut- 
downs, the plants both have large seismic capacities, well above 
their design-basis levels; and also that both sites enjoy among the 
lowest seismic hazards of any LWR sites in the US. 


3762 (CONF-9110122-, pp. 436-444) Use of seismic mar- 
gins methodology for DOE. Murray, R.C. (Lawrence Livermore 
National Lab., CA (United States)); Prassinos, P.G.; Budnitz, R.J.; 
Ravindra, M.K. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

The US Nuclear Regulatory Commission (NRC) has been spon- 
soring research to assess the safety of nuclear power plants with 
respect to earthquakes since the 1970s. Similar research has also 
been sponsored by the Electric Power Research Institute (EPRI). 
These programs were motivated by a perceived need to better as- 
sess safety margins inherent in plant designs. The occurrence of 
several medium intensity earthquakes in the eastern US within the 
last ten years contributed to the feeling that seismic margins had to 
be better quantified. Another reason was the possibility that the 
large earthquake which occurred in Charleston, South Carolina in 
1886 could occur elsewhere on the eastern seaboard of the US If 
this is found to be the case it could result in a reevaluation of the 
design basis earthquake level at a number of plant sites. Finally the 
results of a number of probabilistic safety assessments have indi- 
cated that seismic events can be major contributors to plant risk. 
Although these results have large uncertainties associated with 
them, they have caused more attention to be focused on seismic 
safety. Probabilistic analysis has shown that earthquakes larger 
than the design basis of the plant have a small but finite chance of 
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occurrence. Thus it is important to know that the plant will be capa- 
ble of shutting down safely even if earthquakes somewhat above 
the design basis were to occur. A margins assessment will provide 
this assurance and even though it is generally accepted that cur- 
rent nuclear power plant designs are capable of withstanding 
earthquake induced motion substantially greater than their design 
basis, methods are needed to systematically demonstrate this. This 
paper describes the review method developed to assess seismic 
margins of operating commercial nuclear power plants and trial ap- 
plications of the method. The extension of the seismic margins 
approach to Department of Energy facilities is discussed. 


3763 (CONF-9110122—, pp. 484-493) Seismic analysis, 
evaluation and upgrade design for a DOE exhaust stack build- 
ing. Malik, L.E. (Advanced Engineering Consultants, Inc., San 
Francisco, CA (United States)); Maryak, M.E. Lawrence Livermore 
National Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

An exhaust stack building of a nuclear reactor facility with com- 
plex structural configuration has been analyzed and evaluated and 
retrofitted for seismic forces. The building was built in the 1950's 
and had not been designed to resist seismic forces. A rigorous 
analysis and evaluation program was implemented to minimize 
costly retrofits required to upgrade the building to resist high seis- 
mic forces. Seismic evaluations were performed for the building in 
its as-is configuration, and as modified for several upgrade 
schemes. Soil-structure-interaction, basemat flexibility and the influ- 
ence of the nearby reactor building were considered in rigorous 
seismic analyses. These analyses and evaluations enabled limited 
upgrades to qualify the stack building for the seismic forces. Some 
of the major conclusions of this study are: (1) a phased approach 
of seismic analyses, utilizing simplified models to evaluate practica- 
ble upgrade schemes, and, then incorporating the most suitable 
scheme in a rigorous model to obtain design forces for upgrades, 
is an efficient and cost-effective approach for seismic qualification 
of nuclear facilities to higher seismic criteria; and, (2) finalizing the 
upgrade of a major nuclear facility is an iterative process, which 
continues throughout the construction of the upgrades. 


3764 (CONF-9110122-, pp. 529-538) A seismic analysis 
approach for a cooling water reservoir facility. Kabir, A.F. (Ad- 
vanced Engineering Consultants, Inc., San Francisco, CA (United 
States)); Maryak, M.E.; Bandyopadhyay, R.L. Lawrence Livermore 
National Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

Seismic analyses and structural evaluations were performed for 
a cooling water reservoir of a nuclear reactor facility. Soil structure 
interaction and hydrodynamic effects were addressed in the seis- 
mic analyses. Seismic dynamic analyses of full three-dimensional 
models of the facility was cost-prohibitive because the reservoir 
was a very large structure. A combination of two-dimensional dy- 
namic models and three-dimensional static models, representing 
different areas of the reservoir structures were developed and ana- 
lyzed to obtain seismic forces and moments, and accelerations at 
various locations. The results indicated that both hydrodynamic and 
soil-structure interaction effects are significant contributors to the 
seismic responses of the water-retaining walls of the facility. 


3765 (CONF-9110122-, pp. 539-547) Fuel storage basin 
seismic analysis. Kanjilal, S.K. (Westinghouse Hanford Co., Rich- 
land, WA (United States)); Winkel, B.V. Lawrence Livermore 
National Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 





mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

The 105-KE and 105-KW Fuel Storage Basins were constructed 
more than 35 years ago as repositories for irradiated fuel from the 
K East and K West Reactors. Currently, the basins contain irradi- 
ated fuel from the N Reactor. To continue to use the basins as 
desired, seismic adequacy in accordance with current US Depart- 
ment of Energy facility requirements must be demonstrated. The 
105-KE and 105-KW Basins are reinforced concrete, belowground 
reservoirs with a 16-ft water depth. The entire water retention 
boundary, which currently includes a portion of the adjacent reactor 
buildings, must be qualified for the Hanford Site design basis 
earthquake. The reactor building interface joints are sealed against 
leakage with rubber water stops. Demonstration of the seismic ad- 
equacy of these interface joints was initially identified as a key 
issue in the seismic qualification effort. The complexities of resolv- 
ing the water stop joint issues resulted in the decision to modify 
the basins and physically isolate these joints from the water reten- 
tion boundary. In addition to normal structural limits, the issue of 
water leakage through seismicly induced cracks was also investi- 
gated. This issue, coupled with the relatively complex geometry of 
the basins, dictated a need for three-dimensional modeling. A 
three-dimensional soil/structure interaction model was developed 
with the SASSI computer code. The development of three- 
dimensional models of the interfacing structures using the ANSYS 
code was also found to be necessary. 


3766 (CONF-9110122-, pp. 607-613) Use of personal com- 


puters in performing a linear modal analysis of a large 
finite-element model. Wagenbliast, G.R. (Westinghouse Hanford 
Co., Richland, WA (United States)). Lawrence Livermore National 
Lab., CA (United States); USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Risk Analysis and Technology. [1991]. From Natural phenomena 
hazards mitigation conference; St. Louis, MO (United States); 15- 


18 Oct 1991. In Third DOE natural phenomena hazards mitigation 
conference. 699p. Order Number DE93012087. Source: OSTI; 
NTIS; INIS. 

This paper presents the use of personal computers in performing 
a dynamic frequency analysis of a large (2,801 degrees of free- 
dom) finite-element model. Large model linear time history dynamic 
evaluations of safety related structures were previously restricted to 
mainframe computers using direct integration analysis methods. 
This restriction was a result of the limited memory and speed of 
personal computers. With the advances in memory capacity and 
speed of the personal computers, large finite-element problems 
now can be solved in the office in a timely and cost effective 
manner. Presented in three sections, this paper describes the pro- 
cedure used to perform the dynamic frequency analysis of the large 
(2,801 degrees of freedom) finite-element model on a personal 
computer. Section 2.0 describes the structure and the finite-element 
model that was developed to represent the structure for use in the 
dynamic evaluation. Section 3.0 addresses the hardware and soft- 
ware used to perform the evaluation and the optimization of the 
hardware and software operating configuration to minimize the time 
required to perform the analysis. Section 4.0 explains the analysis 
techniques used to reduce the problem to a size compatible with 
the hardware and software memory capacity and configuration. 


3767 (CONF-9110122-, pp. 614-623) Analytical modeling 
of masonry infilled steel frames. Flanagan, R.D. (Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (United States)); Jones, 
W.D.; Bennett, R.M. Lawrence Livermore National Lab., CA 
(United States); USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of Risk 
Analysis and Technology. [1991]. DOE Contract AC05-840R21400. 
From Natural phenomena hazards mitigation conference; St. Louis, 
MO (United States); 15-18 Oct 1991. In Third DOE natural phe- 
nomena hazards mitigation conference. 699p. Order Number 
DE93012087. Source: OSTI; NTIS; INIS. 

A comprehensive program is underway at the Oak Ridge Y-12 
Plant to evaluate the seismic capacity of unreinforced hollow clay 
tile infilled steel frames. This program has three major parts. First, 
preliminary numerical analyses are conducted to predict behavior, 
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initial cracking loads, ultimate capacity loads, and to identify impor- 
tant parameters. Second, in-situ and laboratory tests are performed 
to obtain constitutive parameters and confirm predicted behavior. 
Finally, the analytical techniques are refined based on experimental 
results. This paper summarizes the findings of the preliminary nu- 
merical analyses. A review of current analytical methods was 
conducted and a subset of these methods was applied to known 
experimental results. Parametric studies were used to find the sen- 
sitivity of the behavior to various parameters. Both in-plane and 
out-of-plane loads were examined. Two types of out-of-plane be- 
havior were examined, the inertial forces resulting from the mass of 
the infill panel and the out-of-plane forces resulting from interstory 
drift. Cracking loads were estimated using linear elastic analysis 
and an elliptical failure criterion. Calculated natural frequencies 
were correlated with low amplitude vibration testing. Ultimate be- 
havior under inertial loads was estimated using a modified yield line 
procedure accounting for membrane stresses. The initial stiffness 
and ultimate capacity under in-plane loadings were predicted using 
finite element analyses. Results were compared to experimental 
data and to failure loads obtained using plastic collapse theory. 


3768 (CONF-9110122-, pp. 653-660) Out-of-plane behavior 
of hollow clay tile walls infilled between steel frames. Butala, 
M.B. (Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States)); Jones, W.D.; Beavers, J.E. Lawrence Livermore National 
Lab., CA (United States); USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Risk Analysis and Technology. [1991]. DOE Contract AC05- 
840R21400. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 
Several Buildings at the Department of Energy (DOE) Oak Ridge 
Y-1 2 Plant rely on unreinforced hollow clay tile walls (HCTW) 
infilled between unbraced, non-moment resisting steel frames to re- 
sist natural phenomena forces, seismic and wind. One critical 
building relies on moment resisting steel frames in one direction 
while relying on unreinforced HCTWs infilled between the columns 
in the orthogonal direction to resist these forces. The HCTWs must 
act as shear walls while maintaining out-of-plane lateral stability. In 
assessing the safety of these buildings to seismic forces, several 
models to study the in- and out-of-plane effects were made and 
analyzed. The study of the moment resisting steel framed building 
indicated that bending stresses in the walls were induced by build- 
ing drift and not by inertial forces per se. The discovery of this 
phenomenon was some what of a surprise in that the analysis per- 
formed is not typically used in design of these structures. The 
study indicated that the walls began to crack at their interface with 
the foundation at a low “g” level and that horizontal cracking at dif- 


ferent elevations continued until the walls exhibited little bending 
resistance. 


3769 (SNL/NM-699795-2-Vol.2) Early Site Permit Demon- 
stration Program, plant parameters envelopes: Comparison 
with ranges of values for four hypothetical sites: Volume 2. 
Sandia National Labs., Albuquerque, NM (United States); Southern 
Electric International, Inc., Atlanta, GA (United States); Common- 
wealth Research Corp., Chicago, IL (United States); Public Service 
Electric and Gas Co., Newark, NJ (United States). Sep 1992. 
148p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Order Number DE94002864. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this volume is to report the results of the com- 
parison of the ALWR plan parameters envelope with values of site 
characteristics developed for our hypothetical sites that generally 
represent conditions encountered within the United States. This 
effort is not intended to identify or address the suitability of any ex- 
isting site, site area, or region in the United States. Also included in 
this volume is Appendix F, SERCH Summaries Regarding Siting. 


3770 (WSRC-TR-93-545) Steel Creek primary producers: 
Periphyton and seston, L-Lake/Steel Creek Biological Monitor- 
ing Program, January 1986-December 1991. Bowers, J.A. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Toole, M.A.; van Duyn, Y. Westinghouse Savannah River Co., 
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Aiken, SC (United States); Normandeau Associates, Inc., New El- 
lenton, SC (United States). Feb 1992. 182p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (NAI-SR-147). Order Number DE94003923. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS) encompasses 300 sq mi of the 
Atlantic Coastal Plain in west-central South Carolina. Five major 
tributaries of the Savannah River — Upper Three Runs Creek, Four 
Mile Creek, Pen Branch, Steel Creek, and Lower Three Runs Creek 
— drain the site. In 1985, L Lake, a 400-hectare cooling reservoir, 
was built on the upper reaches of Steel Creek to receive effluent 
from the restart of L-Reactor and to protect the lower reaches from 
thermal impacts. The Steel Creek Biological Monitoring Program 
was designed to assess various components of the system and 
identify and changes due to the operation of L-Reactor or dis- 
charge from L Lake. An intensive ecological assessment program 
prior to the construction of the lake provided baseline data with 
which to compare data accumulated after the lake was filled and 
began discharging into the creek. The Department of Energy must 
demonstrate that the operation of L-Reactor will not significantly al- 
ter the established aquatic ecosystems. This report summarizes 
the results of six years’ data from Steel Creek under the L-Lake/ 
Steel Creek Monitoring Program. L Lake is discussed separately 
from Steel Creek in Volumes NAI-SR-138 through NAI-SR-143. 


2206 Research, Test, Training, Production, Irradia- 
tion, Materials Testing Reactors 
Refer also to citation(s) 3094, 3595, 3616, 3638, 3734, 3736, 


3737, 3738, 3750, 3751, 3752, 3753, 3754, 3756, 3760, 3765, 
3803, 3804, 3829, 3831, 3832, 3833, 5027 


3771 (CEA-CONF—-11600) A study of the transmutation 
performance of externally driven sub-critical assemblies. Kadi, 
Y. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Direction des Reacteurs Nucleaires); Wydler, P.; 


Caro, M.; Pelloni, S.; Ahmed, S. CEA Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Direction des 
Reacteurs Nucleaires. 1993. 12p. (CONF-930913-—: Global '93: fu- 
ture nuclear systems - emerging fuel cycles and waste disposal 
options, Seattle, WA (United States), 12-17 Sep 1993). Order 
Number DE94609292. Source: OSTI; NTIS (US Sales Only); INIS. 

For transmutation systems based on externally driven sub-critical 
assemblies with a fast neutron spectrum, there is an incentive to 
expose the actinides directly to the source neutrons, since these 
neutrons have higher energies than the fission neutrons. To evalu- 
ate the transmutation effectiveness of such systems, a parameter 
study based on the PHOENIX system, i.e. a sodium-cooled system 
with a minor actinide (MA) oxide fuelled target was performed. An 
interesting result is that the high-energy source neutrons give rise 
to a 20-25% increase in the fission-to-capture ratio of the important 
(fissionable) nuclides. Moreover, the performance of such a system 
can be further improved by substituting the oxide fuel by metal fuel 
and by reducing the volume fraction of steel in the target. Replacing 
the liquid sodium coolant by liquid lead has only a small effect on 
the fission-to-capture ratio, however, for a given proton current, the 
neutron production in the target increases. 17 refs., 5 tabs., 2 figs. 


3772 (CONF-9110122-, pp. 406-412) Seismically induced 
accident sequence analysis of the advanced test reactor. 
Khericha, S.T. (idaho National Engineering Laboratory, Idaho Falls, 
ID (United States)); Henry, D.M.; Ravindra, M.K.; Hashimoto, P.S.; 
Griffin, M.J.; Tong, W.H.; Nafday, A.M. Lawrence Livermore Na- 
tional Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

A seismic probabilistic risk assessment (PRA) was performed for 
the Department of Energy (DOE) Advanced Test Reactor (ATR) as 
part of the external events analysis. The risk from seismic events 
to the fuel in the core and in the fuel storage canal was evaluated. 
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The key elements of this paper are the integration of seismically in- 
duced internal flood and internal fire, and the modeling of human 
error rates as a function of the magnitude of earthquake. The sys- 
tems analysis was performed by EG&G Idaho, Inc. and the fragility 
analysis and quantification were performed by EQE International, 
Inc. (EQE). 


3773 (CONF-9110122-, pp. 413-424) N reactor external 
events probabilistic risk assessment using NUREG-1150 meth- 
ods. Wang, O.S. (Westinghouse Hanford Company, Richland, WA 
(United States)); Coles, G.A.; Powers, T.B.; Rainey, T.E.; Zentner, 
M.D. Lawrence Livermore National Lab., CA (United States); US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

The N Reactor external events probabilistic risk assessment is 
the first Level Ill effort completed for a DOE Category A reactor. 
Many engineering insighis and relevant lessons were learned 
through the evaluation process. A list of plant modification recom- 
mendations for further risk reduction was also provided to the 
reactor staff. This study concluded that risk from operating N Reac- 
tor is small and comparable to those of the commercial reactors. 


3774 (CONF-930809-7) Dosimetry issues for an ultra-high 
flux beam and multipurpose research reactor design. West, 
C.D. Oak Ridge National Lab., TN (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO05-840R21400. From 8. ASTM-EURATOM symposium on 
reactor dosimetry; Vail, CO (United States); 29 Aug - 3 sep 1993. 
Order Number DE93041045. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Neutron Source is a new user facility for all fields 
of neutron research, including neutron beam experiments, materi- 
als analysis, materials testing, and isotope production. The 
complement and layout of the experimental facilities have been de- 
termined sufficiently, at a conceptual design level, to make reliable 
cost and schedule estimates. The source of neutrons will be a 
heavy water reactor, constructed largely of aluminum, with an 
available thermal neutron flux 5-10 times higher than existing re- 
search reactors. Among the dosimetry issues to be faced are 
damage prediction and surveillance for component life attainment; 
measurement of fluence and spectra in regions where both change 
substantially over a distance of a few centimeters; and characteri- 
zation and measurement of the radiation field in the research areas 
around the neutron beam experiments. 


3775 (CONF-930809-12) Three-dimensional discrete ordi- 
nates radiation transport calculations of neutron fluxes for 
beginning-of-cycle at several pressure vessel surveillance po- 
sitions in the high flux isotope reactor. Pace, J.V. Ill; Slater, 
C.0.; Smith, M.S. Oak Ridge National Lab., TN (United States). 
[1993]. 24p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
8. ASTM-EURATOM symposium on reactor dosimetry; Vail, CO 
(United States); 29 Aug - 3 sep 1993. Order Number DE94001134. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this research was to determine improved 
thermal, epithermal, and fast fluxes and several responses at me- 
chanical test surveillance location keys 2, 4, 5, and 7 of the 
pressure vessel of the Oak Ridge National Laboratory High Flux 
Isotope Reactor (HFIR) for the beginning of the fuel cycle. The pur- 
pose of the research was to provide essential flux data in support 
of radiation embrittlement studies of the pressure vessel shell and 
beam tubes at some of the important locations. 


3776 (DPSP-60-1-5-Del.) Works Technical Department 
progress report, May 1960. Du Pont de Nemours (E.|.) and Co., 
Wilmington, DE (United States). Atomic Energy Div. 20 Jun 1960. 
2729p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035 ; ACO09-76SR00001. Order Num- 
ber DE94003180. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report details the activities of the Works Technical Depart- 
ment during the month of May 1960. 
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3777 (DPSP-61-1-3-Del.Ver.) Works Technical Department 
progress report, March 1961. Du Pont de Nemours (E.!.) and 
Co., Aiken, SC (United States). Savannah River Plant. 19 Apr 
1961. 290p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94003179. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details the activities of the Savannah River Works 
Technical Department during the month of March 1961. Topics 
discussed are: Reactor Technology, Separations Technology, Engi- 
neering Assistance, Health Physics, Laboratories Overview, and 
Technical Papers Issued. 


3778 (DPSP-65-1-8-Del.Ver.) Works Technical Department 
progress report, August 1965. Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (United States). Savannah River Plant. 17 Sep 
1965. 181p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94003178. Source: OSTI; NTIS; GPO Dep. 

This document details the activities of the Savannah River Works 
Technical Department during the month of August 1965. Topics 
discussed are: Reactor Technology, Separations Technology, Engi- 
neering Assistance, Health Physics, Laboratories Overview, and 
Technical Papers Issued. 


3779 (DPSP-66-1-1-Del.) Works Technical Department 
progress report, January 1966. Du Pont de Nemours (E.|.) and 
Co., Wilmington, DE (United States). Atomic Energy Div. 18 Feb 
1966. 184p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035 ; ACO9-76SR00001. Or- 
der Number DE94003181. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report details the activities of the Works Technical Depart- 
ment during the month of January 1966. 


3780 (DPSP-66-1-5-Del.Ver.) Works Technical Department 
progress report, May 1966. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Savannah River Plant. 17 Jun 1966. 
176p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE94003182. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details the activities of the Savannah River Works 
Technical Department during the month of May 1966. Topics 
discussed are: Reactor Technology, Separations Technology, Engi- 
neering Assistance, Health Physics, Laboratories Overview, and 
Technical Papers Issued. 


3781 (DPSP-67-1-3-Del.Ver.) Works Technical Department 
progress report, March 1967. Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (United States). Savannah River Plant. 20 Apr 
1967. 183p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94003183. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details the activities of the Savannah River Works 
Technical Department during the month of March 1967. Topics 
discussed are: Reactor Technology, Separations Technology, Engi- 
neering Assistance, Health Physics, Laboratories Overview, and 
Technical Papers Issued. 


3782 (ERA-NRE-93-055) Measured thermal and fast neu- 
tron fluence rates, ATR Cycle 100-BC, April 23, 1993—May 13, 
1993. Smith, L.D.; Murray, R.K.; Rogers, J.W. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Jul 1993. 75p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94002889. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report contains the thermal (2200 m/s) and fast (E>1MeV) 
neutron fluence rate data for ATR Cycle 100-BC which were mea- 
sured by the Radiation Measurements Laboratory (RML) as 
requested by the Power Reactor Programs (ATR Experiments) Ra- 
diation Measurements Work Order. This report contains fluence 
rate values corresponding to the particular elevations (relative to 
the 80 ft. core elevation) where the measurements were taken. 
The data in this report consists of (1) a table of the ATR power his- 
tory and distribution, (2) a hard copy listing of all thermal and fast 
neutron fluence rates, (3) plots of both the thermal and fast neu- 
tron fluence rates, and (4) a magnetic record (8.5 inch diskette) 


containing a listing of only the fast neutron fluence rates, their as- 
signed elevations and proper header identification of all monitor 
positions contained herein. The fluence rates reported are for the 
average power levels given in the table of power history and distri- 
bution. All “H” holder monitor wires for this cycle are 54 inches 
long. All “SR” holder monitor wires for this cycle are 55 inches 
long. This length allows measurement of the full core region and 
makes the first count elevation 24.73 inches above core midplane. 
Due to the safety rod problems in the west lobe, “BR” holders were 
used in the W-1, 2, 3, and 4 positions. All “BR” holder monitor 
wires for this cycle are 56.25 inches long. The distance from the 
end of the wires to the first count position was 4.25 inches for all 
wires counted from this cycle. The results from the measurements 
in the W-1, 2, 3, 4 monitor positions indicate that the safety rod fol- 
lowers were rotated to a different azimuthal orientation relative to 
the normal orientation. The results indicate that the rotation was 
counterclockwise from their normal orientation. This is the same 
condition observed starting with Cycle 99-B. 


3783 (INIS-RU-356, pp. 22-23) IWW-2M type reactor fuel 
assemblies testing under pulse loading and loss of coolant 
conditions. Golosov, O.A. (and others); Timokhin, A.N.; Se- 
merikov, V.B. Nauchno-Issiedovatel'’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation). 1992. (In Russian). (CONF- 
9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. FUEL ASSEMBLIES/pertormance testing; 
FUEL ASSEMBLIES/pm-3a reactor; LOSS OF FLOW; PEAK 
LOAD; PULSED REACTORS; REACTIVITY INSERTIONS; REAC- 
TOR SAFETY EXPERIMENTS 


3784 (INIS-RU-356, pp. 31) Working capacity of a nitride 
fuel in the BR-10 reactor up to 8.2% burnup. Dmitriev, V.D.; 
Moseev, L.I.; Kir'yanov, B.S.; Vakhtin, A.G.; Ermolaev, S.N.; Alek- 
sandrov, Yu.|. Nauchno-lssiedovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation). 1992. (In Russian). (CONF- 
9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. FUEL ELEMENTS/breeder reactors; FUEL 
ELEMENTS/performance testing; BURNUP; CLADDING; FISSION- 
ABLE MATERIALS; MECHANICAL PROPERTIES; NEUTRON 
FLUENCE; NITRIDES; RELIABILITY 


3785 
ciency of application of boron carbide enriched with ""B in 
fast reactors. Klochkov, E.P.; Risovanyj, V.D.; Zakharov, A.V.; 
Ulitin, A.V.; Godzhiev, G.I. Nauchno-issledovatel’skij Inst. Atom- 
nykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. BOR-60 REACTOR/shim rods; SHIM 
RODS/boron carbides; BORON 10; BURNUP; CLADDING; EFFI- 
CIENCY; FUEL PELLETS; ISOTOPE ENRICHED MATERIALS; 
SCRAM 


3786 (INIS-RU-358, pp. 54-56) Helium coolant quality 
during the KVG channel tests in the PG-100 loop of the MR re- 
actor. Khrulev, A.A.; Solenkov, V.F.; Fedoseenkov, A.N.; 
Lobkovskij, M.B.; Tikhonov, N.|.; Pavlov, V.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 
1990. 80p. (In Russian). In Problems of nuclear science and tech- 
nique: Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 


(INIS-RU-356, pp. 98-99) Ways for increasing effi- 


ERA Vol. 19, No. 2 155 





22 NUCLEAR REACTOR TECHNOLOGY 


2206 Research, Test, Training, Production, Irradiation, Materials Testing 


The main characteristics of channels used for loop tests of fuel 
elements, investigation of problems of helium technology and radi- 
ation safety of HTGR reactors in the MR reactor are considered. It 
is concluded that applied coolant cleanup system provides keeping 
of assigned content of gaseous impurities in helium coolant. 3 
refs., 2 tabs. 


3787 (JAERI-M-92-207, pp. 237-239) In-situ tests in the 
JMTR. Ito, Haruhiko (Japan Atomic Energy Research Inst., Oarai, 
Ibaraki (Japan). Oarai Research Establishment); Someya, Hiroyuki; 
Niimi, Motoji; Kawamura, Hiroshi; Ishii, Tadahiko; Ando, Hiroei; Fu- 
tamura, Yoshiaki. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. (CONF-9202184—: 4. international symposium 
on advanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF-1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

The JMTR project has been developing various kind of irradia- 
tion rigs and instrumentation techniques for irradiation tests 
according to needs of users of JMTR. Currently, the needs for in- 
situ irradiation tests in research reactors are increasing in such 
fields as mechanical tests of reactor construction materials, mea- 
surement of physical/chemicalthermal property changes during 
irradiation, and examination of performance of fuels and materials. 
This paper describes some in-situ tests in the JMTR. (author). 


3788 (JAERI-M-S2-207, pp. 280-284) The High Resolution 
Neutron Powder Diffractometer at JRR-3M. Morii, Yukio (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Fuchizaki, Kazuhiro; Funahashi, Satoru; 
Minakawa, Nobuaki; Shimojyo, Yutaka; Ishida, Atsunori. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. (CONF- 
9202184-: 4. international symposium on advanced nuclear energy 
research, Mito (Japan), 5-7 Feb 1992; JAERI-CONF—1). In Pro- 
ceedings of the fourth international symposium on advanced 
nuclear energy research: Roles and direction of material science in 
nuclear technology. 676p. Order Number DE93508339. Source: 
OSTI; NTIS; INIS. 

Characteristics of the High Resolution Neutron Powder Diffrac- 
tometer (HRPD) installed and studied recently at the JRR-3M are 
reported. The HRPD is an ILL-D2B type diffractometer and has 
features such as a fine collimation system: 6’ - 20’ - 6’, two high 
take-off angles of monochromator and sixty four 3rd-collimator and 
detector systems placed at every 2.5 degree of diffraction angle. 
Typical diffraction pattern can be taken an the scattering angle 
from 5 to 160 degrees in about several hours depending on the 
sample material, and analyzed by the Rietveld profile refinement 
method or others. The best resolution is 0.2 degree at the focusing 
position which corresponds to 0.2 % in Ad/d. In a series of study of 
the high T. superconductors, LazNiO4 99 was investigated between 
610K and 6K. The crystal structure below 60K was determined to 
be orthorhombic and the magnetic moment of Ni**+ was evaluated 
to be about 1.5 uwB at 80K and 1.7 uB at 6K through a Rietveld 
analysis. (author). 


3789 (JAERI-M—93-016) Proceedings of the JAER-KAERI 
joint seminar on post irradiation examination. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Feb 1993. 298p. (CONF- 
9211283-: JAERI-KAERI joint seminar on post irradiation 
examination, Oarai (Japan), 9-10 Nov 1992). Order Number 
DE94727631. Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 


title meeting. The 27 of the presented papers are indexed individu- 
ally. (J.P.N.). 


3790 (JINR-R-3-92-116) Dynamic converters of ultracold 
neutrons. Stojka, A.D.; Strelkov, A.V.; Shvetsov, V.N. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Neu- 
tron Physics. 1992. 10p. (In Russian). Order Number DE94607803. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The method of dynamic ultracold neutrons (UCN) converters us- 
ing the highflux pulse reactor BIGR (Arzamas-16) is proposed. 
Different types of converters have been compared and estimations 
of maximal UCN density were obtained. The value of UCN density 
is from 8.5x10* n/cm® for Be converter to 6.7x10° m/cm?® for 
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parahydrogen converter at pressure 30 atm in the volume 1-2 
liters. 8 refs.; 4 figs. 


3791 (JINR-R—10-92-143) On the possibility of the opera- 
tive production quality control using multivariate data 
classification methods. Pepelyshev, Yu.N.; Dzwinel, W. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Neutron Physics. 1992. 14p. (In Russian). Order Number 
DE94607802. Source: OSTI; NTIS (US Sales Only); INIS. 

The method of multivariate information analysis is presented for 
a production quality control. It differs from the traditional analytical 
and statistical data processing. The method is based on the combi- 
nation of the cluster analysis techniques with the mapping of 
patterns algorithms transforming multidimensional data into 2-3 di- 
mensional ones for visualization. The practical realization of this 
idea is accomplished at the IBR-2 pulsed reactor (Dubna - Russia) 
as the technological processes contro] system. The high sensitivity 
(0.1%) of the method is sustained, which permits to control a pro- 
duction quality of technological processes parameters efficiently 
and reliably. It is emphasized that the physical nature of the con- 
trollable objects is not in this case of principal importance. 8 refs.; 
4 figs. 


3792 (LA-UR-93-3817) Comparison of codes and neutron 
IC data used in US and Russia for the Topaz-ll nuclear reactor 
assessment. Glushkov, Y.S. (RRC Kurchatov Inst., Moscow (Rus- 
sian Federation)); Ponomarev-Stepnoi, N.N.; Kompanietz, G.V.; 
Gomin, Y.A.; Maiorov, L.V.; Lobynstev, V.A.; Polyakov, D.N.; Sapir, 
J.; Streetman, J.R. Los Alamos National Lab., NM (United States). 
[1993]. 9p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930103- 
45: 10. symposium on space nuclear power and propulsion, 
Albuquerque, NM (United States), 10-14 Jan 1993). Order Number 
DE94002702. Source: OSTI; NTIS; GPO Dep. 

Topaz-ll is a heterogeneous, epithermal reactor, fueled with 
highly enriched uranium-dioxide, cooled with NaK, and moderated 
with zirconium-hydride. The reactor core contains 37 single-cell 
thermionic fuel elements, and is surrounded by a radial beryllium 
reflector that contains 12 rotatable control drums with poison seg- 
ments. For the physics analysis of TOPAZ Il it is necessary to use 
the Monte Carlo method. The United States (US) and Russia used 
two different Monte Carlo codes, namely MCNP and MCU-2, 
respectively. The work described in this paper was aimed at com- 
paring the codes and neutronic data used in the US and Russia for 
verification of Topaz-il nuclear safety. For this purpose, the US and 
Russia developed a joint benchmark model of the Topaz-il reactor. 
The American and Russian teams performed independent computa- 
tions for a series of variants representing potential water immersion 
accidents. Comparison of the MCNP and MCU-2 codes showed 
somewhat different results both for the absolute values of ko and 
for reactivity effects. Future calculations will be performed to obtain 
a detailed understanding of the reasons for such discrepancies. For 
these analyses it will be necessary for the US and Russian teams 
to exchange neutronic data on Topaz-ll physics calculations. 


3793 (NUREG/CP-0131, pp. 855-870) Fracture mechanics 
and full scale pipe break testing for DOE’s new production 
reactor-heavy water reactor. Poole, A.B. (Oak Ridge National 
Lab., TN (United States)); Clinard, J.A.; Battiste, R.L.; Hendrich, 
W.R. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Oak Ridge National Lab., TN (United 
States). Oct 1993. DOE Contract AC05-840R21400. (ORNL/TM— 
12413; CONF-9210411-: Joint IAEA/CSNI specialists’ meeting on 
fracture mechanics verification by large-scale testing, Oak Ridge, 
TN (United States), 26-29 Oct 1992). In Proceedings of the Joint 
IAEA/CSNI Specialists’ Meeting on Fracture Mechanics Verification 
by Large-Scale Testing held at Pollard Auditorium, Oak Ridge, Ten- 
nessee. 893p. Source: OSTI; NTIS; INIS; GPO. 

Oak Ridge National Laboratory (ORNL) is completing a major 
task for the Department of Energy (DOE) in the demonstration that 
the primary piping of the New Production Reactor-Heavy Water 
Reactor (NPR-HWR), with its relatively moderate temperature and 
pressure, should not suffer an instantaneous Double-Ended- 
Guillotine-Break (DEGB) under design basis loadings and 
conditions. The growth of possible small pre-existing defects in the 
piping wall was estimated over a plant life of 60 years. This worst 





case flaw was then evaluated using fracture mechanics methods. It 
was established that this worst case flaw would increase in size by 
at least 14 times before pipe instability during an earthquake would 
even begin to be possible. The approach to showing the improba- 
bility of an instantaneous DEGB for HWR primary piping required a 
major facility (Pipe Impact Test Facility, PITF) to apply all possible 
design loads, including an equivalent major earthquake (called the 
SSE earthquake). The facility was designed and built at ORNL in 
six months. The test article, a 20-ft (6.1 m) long 16-in. (406 mm) 
diameter SCH-40 pipe of stainless steel 316LN material was fabri- 
cated to exacting standards and inspections following the nuclear 
industry standard practices. A flaw was machined and fatigued into 
the pipe at a TIG butt weld (ER316L weld wire) as an initial condi- 
tions. The flaw/crack was sized to be beyond the worst-case flaw 
that HWR piping could see in 60 years of service-if all leak detec- 
tion systems and if all crack inspection systems failed to notice the 
flaw’s existence. The pipe was impacted 104 times at levels equal 
and well beyond the SSE loadings. In addition, over 560,000 
fatigue cycles and numerous purposeful static overloads were ap- 
plied in order to extend the flaw to establish the data necessary to 
confirm fracture mechanics theories, and, more importantly, to sim- 
ply demonstrate that instantaneous DEGB is highly improbable for 
the relatively moderate energy system. 


3794 (PINSTECH-—119) Neutronic calculations of PARR-1 
cores using LEU silicide fuel. Arshad, M.; Bakhtyar, S.; Hayat, 
T.; Salahuddin, A. Pakistan Inst. of Nuclear Science and Technol- 
ogy, Islamabad (Pakistan). Nuclear Engineering Div. Aug 1991. 
33p. Order Number DE94607804. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Detailed neutronic calculations have been carried out for different 
PARR-1 cores utilizing low enriched uranium (LEU) silicide fuel and 
operating at an upgraded power of 9 MW. The calculations include 
the search for critical loadings in open and stall ends of the pool, 
neutronic analysis of the first full equilibrium core and calculations 
cores. The burnup study of inventory have also been carried out. 
Further, the reactivity coefficients of the first full power operation 
core are evaluated for use in the accident analysis. 14 figs. (au- 
thor). 


3795 (PINSTECH-128) Vibration analysis of cooling sys- 
tem of upgraded PARR-1: (primary pumps). Ayazuddin, S.K.; 
Baig, R.; Pervez, S. Pakistan Inst. of Nuclear Science and Technol- 
ogy, Islamabad (Pakistan). Nuclear Engineering Div. Dec 1992. 
24p. Order Number DE94607805. Source: OSTI; NTIS (US Sales 
Only); INIS. 

During the conversion and up gradation of PARR-1, major 
changes were made in the cooling system of the reactor with the 
addition of new heat exchanger assemblies and cooling tower. It 
was therefore, planned to perform vibration analysis on the cooling 
system to check proper installation and investigate any abnormality 
in the operation. As a first step, vibration measurements was made 
on the primary pumps PW-P1 and PW-P2. Power spectral density 
(PSD) or frequency spectrum of the signal produced from an ac- 
celerometer placed on the pump motor assembly was analysed to 
identify faults which are commonly found in rotating and reciprocat- 
ing machinery such as unbalance, shaft misalignment and bearing 
instability. The root mean square (RMS) of the signal was com- 
pared with the vibration criterion chart to determine the operating 
condition of the pump motor assembly. The procedure used for the 
analysis and faults detected in the primary pump-motor system are 
discussed. 9 figs. (author). 


3796 (PWM-542) Power level history of single-pass Rich- 
land reactors. Plum, R.L. USAEC Richland Operations Office, WA 
(United States). 30 Jan 1973. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94003848. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report provides a history of the power level at which single 
pass reactors at the Hanford facility operated over the period Jan 
1945 to Jan 1973. The reactors listed are B, C, D, DR, F, H, KE, 
KW, and N. A set of notes attached explain how power levels were 
changed, often above original nameplate power ratings, by design 
or regulatory changes. 
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3797 (SAND-—93-2242C) Testing and research capabilities 
at the Sandia Fast Pulsed Reactor Facility. Berry, D.T. Sandia 
National Labs., Albuquerque, NM (United States). 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-940101-7: 11. symposium on space 
nuclear power systems, Albuquerque, NM (United States), 9-13 
Jan 1994). Order Number DE94001206. Source: OSTI; NTIS; 
GPO Dep. 

A wide variety of space-based system components have been 
qualified for use through neutron irradiation testing performed at 
the Sandia Pulsed Reactor (SPR) Facility. The SPR Facility is the 
operating location for two fast burst reactors, SPR I! and SPR Il, 
which have been used to induce neutron and gamma damage in 
electronic components and other materials for customers in the De- 
partment of Energy, Department of Defense, NASA,, and the 
private sector. In addition to the pulse mode of operation, during 
which peak fluxes of up to lel9 n/cm?—s are achieved, the steady 
state mode allows for the long term irradiation of components and 
systems in a fast neutron environment at a flux of up to 5e11 n/ 
cm*—s. The SPR reactors are operated in a 9.2 meter diameter 
exposure cell, or Kiva, suitable for the irradiation of large test arti- 
cles external to the reactors. Currently, a new upgraded version of 
SPR Ill (SPR IIIM) is in fabrication; a unique feature of SPR IIIM is 
its 19 cm (usable diameter) central irradiation cavity, the largest of 
any US fast burst reactor. An improved cooling system permits 
continuous operation at power levels in excess of 20 kW;. The 
SPR Facility is also the operating site for a critical assembly which 
was used to characterize prototypic fuels in arrays appropriate for 
the Space Nuclear Thermal Propulsion Program. Work continues 
on use of the facility to design, build, and operate critical assem- 
blies for a diverse customer base. 
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Refer also to citation(s) 3532, 3533, 3534, 3535, 3536, 3542, 
3543, 3544, 3545, 3548, 3579, 3580, 3613, 3614, 3616, 3617, 
3642, 3655, 3656, 3657, 3658, 3659, 3675, 3678, 3721, 3722, 
3744, 3745, 3746, 3776, 3792, 4792 


3798 (ANL/ET/CP—79615) TMI-2 instrument nozzle exami- 
nations at Argonne National Laboratory. Neimark, L.A.; Shearer, 
T.L.; Purohit, A.; Hins, A.G. Argonne National Lab., IL (United 
States). Sep 1993. 13p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9310111-2: Conference and open forum 
for the presentation of significant results: achievements of the 
OECD Three Mile Island vessel investigation project, Boston, MA 
(United States), 20-22 Oct 1993). Order Number DE94001327. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Six of the 14 instrument-penetration-tube nozzles removed from 
the lower head of TMI-2 were examined to identify damage mecha- 
nisms, provide insight to the fuel relocation scenario, and provide 
input data to the margin-to-failure analysis. Visual inspection, 
gamma scanning, metallography, microhardness measurements, 
and scanning electron microscopy were used to obtain the desired 
information. The results showed varying degrees of damage to the 
lower head nozzles, from ~50% melt-off to no damage at all to 
near-neighbor nozzles. The elevations of nozzle damage sug- 
gested that the lower elevations (near the lower head) were 
protected from molten fuel, apparently by an insulating layer of fuel 
debris. The pattern of nozzle damage was consistent with fuel 
movement toward the hot-spot location identified in the vessel wall. 
Evidence was found for the existence of a significant quantity of 
control assembly debris on the lower head before the massive re- 
location of fuel occurred. 


3799 (ANL/ET/CP-80263) Validation of COMMIX with 
Westinghouse AP-600 PCCS test data. Sun, J.G.; Chien, T.H.; 
Ding, J.; Sha, W.T. Argonne National Lab., IL (United States). 
[1993]. 27p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-931079-8: Water reactor safety information meeting, 
Bethesda, MD (United States), 25-27 Oct 1993). Order Number 
DE94002349. Source: OSTI; NTIS; INIS; GPO Dep. 
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Small-scale test data for the Westinghouse AP-600 Passive Con- 
tainment Cooling System (PCCS) have been used to validate the 
COMMIX computer code. To evaluate the performance of the 
PCCS, two transient liquid-film tracking models have been devel- 
oped and implemented in the CO code. A set of heat transfer 
models and a mass transfer model based on heat and mass trans- 
fer analogy were used for the analysis of the AP-600 PCCS. It was 
found that the flow of the air stream in the annulus is a highly tur- 
bulent forced convection and that the flow of the air/steam mixture 
in the containment vessel is a mixed convection. Accordingly, a 
turbulent-forced-convection heat transfer model is used on the out- 
side of the steel containment vessel wall and a mixed-convection 
heat transfer model is used on the inside of the steel containment 
vessel wall. The results from the CO calculations are compared 
with the experimental data from Westinghouse PCCS small-scale 
tests for average wall heat flux, evaporation rate, containment 
vessel pressure, and vessel wall temperature and heat flux distri- 
butions; agreement is good. The CO calculations also provide 
detailed distributions of velocity, temperature, and steam and air 
concentrations. 


3800 (ANL/RA/CP—80796) Nuclear reactor dynamic stabil- 
ity analysis using hybrid symbolic-numeric methods. Depiante, 
E.V. Argonne National Lab., IL (United States). [1993]. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9310196—1: 1993 MATLAB conference, 
Boston, MA (United States), 18-20 Oct 1993). Order Number 
DE94001336. Source: OSTI; NTIS; INIS; GPO Dep. 

The evaluation of system stability is an integral part of reactor 
design. This work focuses on a reduced sodium void worth, metal 
fueled, liquid metal cooled, fast reactor with a single feedback path 
associated with the reactor outlet coolant temperature under low 
reactor power, low reactor coolant flow conditions such as might 
be found after a loss of flow without scram in some passively safe 
reactor designs. Stability characterization is performed as system 
parameters, such as temperature coefficient of reactivity, reactor 
coolant flow, and natural circulation flow, vary. The system model 
represents the reactor, the detailed thermal hydraulic reactivity 
feedback path associated with reactor outlet temperature, and de- 
cay heat. The computational procedure consists of a main numeric 
task which takes input functions generated by auxiliary symbolic 
preprocessing. In the symbolic stage, transcendental transfer func- 
tions are rationalized and introduced in a complex-variable 
root-locus form of the characteristic equation to yield real polyno- 
mial functions. In the MATLAB handied numeric stage, stability is 
assessed through Routh’s algebraic stability criterion. The proce- 
dure is applied to reactor cores of different shape and the influence 
of core geometrical changes on stability regions, stability boundary, 
stability margin and frequency of oscillation is discussed. 


3801 (CEA-CONF—11461) Development of a multidimen- 
sional model for the premixing phase of a fuel-coolant 
interaction. Berthoud, G.; Valette, M. CEA Centre d’Etudes de 
Grenoble, 38 (France). Dept. de Thermohydraulique et de 
Physique. 1993. 23p. (CONF-931005-: 6. international topical 
meeting on nuclear reactor thermal hydraulics, Grenoble (France), 
5-8 Oct 1993). Order Number DE94609251. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A transient, three-dimensional, four field model is under develop- 
ment to deal with the premixing of large amounts of molten corium 
falling down in the lower plenum of a PWR. This paper presents 
the main features of the code, written in as mechanistic a manner 
as possible, in order to provide best-estimate results. Calculations 
with a two-dimensional, three-field version of TRIO MC of the 
FARO Scoping Test are presented. 


3802 (CEA-DES-125) The risks and safety functions. 
Gouffon, A. (CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. d’Evaluation de Surete); Reig, J. CEA Centre 
d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. d’Evaluation 
de Surete. Jun 1993. 38p. (CONF-9303245-: Seminar on Severe 
Accidents and Accident Management in Light Water Reactors, 
Lyon (France), 23-27 Mar 1993). Order Number DE94609249. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the functional requirements, the different 
systems which could be used in order to fulfill these requirements, 
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and operating instructions to cope with failure of redundant sys- 
tems. For each system, some recovery actions in case of single or 
multiple failures have been examined. Examples of PWR and BWR 
solutions are presented. 


3803 (CONF-910981—, pp. 345-349) An evaluation of 
alternative reactor vessel cutting technologies for the decom- 
missioning of the experimental boiling water reactor at 
Argonne National Laboratory. Boing, L.E. (Argonne National 
Lab., IL (United States)); Henley, D.R.; Manion, W.J.; Gordon, J.W. 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

This paper will detail (1) a brief overview of the current status of 
the EBWR D&D Project, and (2) the results of a study performed 
to evaluate the metal cutting technologies available to size reduce 
the EBWR reactor vessel. The techniques evaluated were: Plasma 
arc, Arc saw, Oxyacetylene, Electric arc gouging, Mechanical 
cladding removal/flame cutting, Exothermic reaction, Diamond wire, 
Water jet, Laser, Mechanical milling, Controlled explosives, and 
Electrical discharge. After a detailed review of these 12 techniques, 
the decision was made by ANL that the most appropriate method 
for segmenting the EBWR reactor vessel would be to rift the vessel 
from the vessel cavity and use an abrasive water jet positioned on 
the main floor to perform the cutting of the reactor vessel. 


3804 (DPSP-64-1-4-Del.} Works Technical Department 
progress report, April 1964. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Savannah River Plant. 25 May 1964. 
249p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE94003184. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A power excursion of approximately 425 MW occurred in R reac- 
tor when full control rods and partial rods were being inserted to 
shut down the reactor. A heat exchanger failure occurred in L Area. 
A monitor pin was replaced in K reactor because of defective tub- 
ing that leaked D2O. Curium production got underway in C reactor 
with the charging of a full load of plutonium-aluminum and enriched 
uranium-aluminum assemblies. Control rods and safety rods in the 
curium charge will have a higher heat generation rate than in other 
charges. It will be necessary to use a modified septifoil for control 
rods and to maintain safety circuit protection against an inserted 
safety rod. The Mark V-B peaking test has been continued into the 
start of P-9 cycle. One assembly had to be discharged because of 
a 12% flow reduction in the outer annulus. Cleanup of the emer- 
gency basin in Building 105-R is proceeding satisfactorily. Activity 
removed from the bucket under the failed fuel element amounts to 
more than 1,000 curies. Current estimates for the U-233 production 
program are as follows: U-233 and tritium productivities in the 
Mark VI-B-VII-T charges have been reconciled; the supplementary 
safety system will be given a complete functional test during the 
final shutdown of R reactor; and pD control in L reactor (Mark VI- 
B-VII-T charge) by adding COz to the blanket gas continues. 


3805 (EGG-NRE-10803) Comparison of TRAC-BF1 calcu- 
lations with the LaSalle 2 instability event. Larson, J.R. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). May 1993. 45p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO7-761D01570. Order Number 
DE94002839. Source: OSTI; NTIS; INIS; GPO Dep. 

in March of 1988 the LaSalle 2 BWR, while at about 85 percent 
power, was exposed to a loss of both recirculation pumps provid- 
ing drive flow to the jet pumps. Within a few minutes the reactor 
power began to oscillate, resulting in an overpower scram. This re- 
port presents results of calculations performed with the TRAC-BF1 
code to assess the capability of the code to calculate the observed 
behavior of the LaSalle plant during the event. 


3806 


(HW-82657) Answers to questions of the Advisory 
Committee on Reactor Safeguards relative to the need for re- 
tention of government land. Junkins, R.L. (comp.). General 





Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 8 Jun 1964. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94003756. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report discusses a meeting scheduled with a Subcommittee 
of the Advisory Committee on Reactor Safeguards to review the fu- 
ture need for retention of government land on the Wahluke Slope. 
A number of questions were asked by the Washington AEC Divi- 
sion of Production as a basis for the discussions. This interim 
report provides answers to several of the questions. 


3807 (NUREG-1467) Federal guide for a radiological re- 
sponse: Supporting the Nuclear Regulatory Commission 
during the initial hours of a serious accident. Hogan, R.T. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Nov 1993. 27p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a planning guide for those Federal agencies 
that work with the Nuclear Regulatory commission (NRC) during 
the initial hours of response to a serious radiological emergency in 
which the NRC is the Lead Federal Agency (LFA). These Federal 
agencies are: DOE, EPA, USDA, HHS, NOAA, and FEMA. This 
guide is intended to help these agencies prepare for a prompt 
response. Instructions are provided on receiving the initial notifica- 
tion, the type of person to send to the scene, the facility at which 
people are needed, how to get them to that facility, and what they 
should do when they arrive. Federal agencies not specifically men- 
tioned in this guide may also be asked to support the NRC. 


3808 (NUREG/CP-—0126-Vol.1, pp. 291-312) Standards for 
high integrity software. Wallace, D.R. (National Inst. of Standards 
and Technology, Gaithersburg, MD (United States)); Kuhn, D.R.; 
Ippolito, L.M.; Beltracchi, L. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1993. (CONF-921007--Vol.1: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth water 
reactor safety information meeting: Volume 1, Plenary session, Ad- 
vanced reactor research, Advanced passive LWRs, Advanced 
instrumentation and control hardware, Advanced control system 
technology, Human factors research, EPRI’s nuclear safety re- 
search and development. 524p. Source: OSTI; NTIS; INIS; GPO. 

This paper describes a study that examines standards, draft 
standards, and guidelines (all of which will hereafter be referred to 
as documents) that provide requirements for the assurance of soft- 
ware in safety systems in nuclear power plants. The study focuses 
on identifying the attributes necessary in a standard for providing 
reasonable assurance for software in nuclear systems. The docu- 
ments vary widely in their requirements and the precision with 
which the requirements are expressed. Recommendations are out- 
lined for guidance for the assurance of high integrity software. 36 
refs., 3 tabs. 


3809 


(NUREG/CP-0126-Vol.1, pp. 313-325) The develop- 
ment and evaluation of guidelines for the review of advanced 
human-system interfaces. O'Hara, J.M. (Brookhaven National 
Lab., Upton, NY (United States)); Wachtel, J. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 


Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. (CONF-921007-Vol.1: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 1, 
Plenary session, Advanced reactor research, Advanced passive 
LWRs, Advanced instrumentation and control hardware, Advanced 
control system technology, Human factors research, EPRI’s nu- 
clear safety research and development. 524p. Source: OSTI; 
NTIS; INIS; GPO. 

Advanced control rooms for future nuclear power plants are 
being designed utilizing computer-based technologies. The US Nu- 
clear Regulatory Commission reviews the human engineering 
aspects of such control rooms to ensure that they are designed to 
good human factors engineering principles and that operator per- 
formance and reliability are appropriately supported in order to 
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protect public health and safety. This paper describes a general 
approach to advanced human-system interface review, develop- 
ment of human factors guidelines to support NRC safety reviews of 
advanced systems, and the results of a guideline test and evalua- 
tion program. 21 refs., 1 fig., 1 tab. 


3810 (NUREG/CP-0126-Vol.1, pp. 353-361) Reliability 
methods to improve operational decisionmaking and regula- 
tory practices. Johnson, C.E. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1993. (CONF-921007—Vol.1: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth water 
reactor safety information meeting: Volume 1, Plenary session, Ad- 
vanced reactor research, Advanced passive LWRs, Advanced 
instrumentation and control hardware, Advanced control system 
technology, Human factors research, EPRI’s nuclear safety re- 
search and development. 524p. Source: OSTI; NTIS; INIS; GPO. 
This paper describes the development of reliability methods to 
enhance the effectiveness of regulatory practices and operational 
decisionmaking for controlling the risk of operating nuclear power 
plants. These reliability methods supplement PRA to address spe- 
cific issues, as illustrated conceptually in a figure. These issues 
include: setting requirements in technical specifications, planning 
and scheduling maintenance, and monitoring performance to en- 
hance early recognition of potential problems. 12 refs., 5 figs. 


3811 (NUREG/CP-0126-Vol.1, pp. 363-385) Overtime and 
shift schedule: Their relationship to nuclear power plant 
safety performance. Baker, K.A. (Battelle Human Affairs 
Research Centers, Seattle, WA (United States)); Olson, J.L.; Moris- 
seau, D.S.; Montgomery, J. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1993. DOE Contract AC06-76RL01830. (CONF-921007—Vol.1: 20. 
water reactor safety information meeting, Bethesda, MD (United 
States), 21-23 Oct 1992). In Proceedings of the US Nuclear Regu- 
latory Commission twentieth water reactor safety information 
meeting: Volume 1, Plenary session, Advanced reactor research, 
Advanced passive LWRs, Advanced instrumentation and control 
hardware, Advanced control system technology, Human factors re- 
search, EPRI’s nuclear safety research and development. 524p. 
Source: OSTI; NTIS; INIS; GPO. 

This paper focuses on work practices in the commercial nuclear 
power industry that may contribute to fatigue-induced performance 
decrements: the 12-hour operator shift schedule and the amount of 
overtime worked by operations, technical, and maintenance staff. 
Although overtime for all three job categories was fairly high at a 
number of plants, operations overtime demonstrated the clearest 
relationship to plant safety performance. The 12-hour operator shift 
schedule had a significant effect on only one of the six safety per- 
formance indicators. Although further research is recommended, 
this research suggests that relatively high levels of overtime 
worked by operations staff may represent a safety concern for this 
industry. 20 refs., 7 tabs. 


3812 (NUREG/CP-0126-Vol.1, pp. 387-400) Cognitive de- 
mands in complex simulated emergencies: Some results of 
the CES project. Roth, E.M. (Westinghouse Science & Technology 
Center, Pittsburgh, PA (United States)); Mumaw, R.J.; Pople, H.E. 
Jr.; Lewis, P.M. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007—Vol.1: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 1, Plenary session, Advanced 
reactor research, Advanced passive LWRs, Advanced instrumenta- 
tion and control hardware, Advanced control system technology, 
Human factors research, EPRI’s nuclear safety research and de- 
velopment. 524p. Source: OSTI; NTIS; INIS; GPO. 

For the past few years the authors have been involved in a 
project to model the cognitive activities that underlie operator inten- 
tion formation. The project has involved observation of crew 
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performance in simulated emergencies and development of a com- 
puter simulation of operator cognitive performance on the same 
events. The results point to a number of cognitive skills that are 
important in handling complex multi-fault events of the sort that of- 
ten arise in actual incidents. In this paper they summarize some of 
the findings to date, and present a Cognitive Demands Checklist 
derived from these results. The Cognitive Demands Checklist can 
be used by NRC staff to assess characteristics of an accident 
sequence or situation (e.g., characteristics of the event, the proce- 
dures, or the man-machine interface) that make errors of intention 
more likely. 11 refs. 


3813 (NUREG/CP-0126-Vol.1, pp. 401-407) Team interac- 
tion skills evaluation criteria for nuciear power plant control 
room operators. Montgomery, J. (Battelle Pacific Northwest Lab., 
Richland, WA (United States)); Gaddy, C.; Lewis-Clapper, C. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. DOE Contract AC06- 
76RLO01830. (CONF-921007-Vol.1: 20. water reactor safety 
information meeting, Bethesda, MD (United States), 21-23 Oct 
1992). In Proceedings of the US Nuclear Regulatory Commission 
twentieth water reactor safety information meeting: Volume 1, Ple- 
nary session, Advanced reactor research, Advanced passive 
LWRs, Advanced instrumentation and control hardware, Advanced 
control system technology, Human factors research, EPRI’s nu- 
clear safety research and development. 524p. Source: OSTI; 
NTIS; INIS; GPO. 

Previous research has shown the imported team interaction skills 
on group performance, yet little progress has been made in mea- 
suring such skills. Dimensions of team interaction skills developed 
in an earlier study (Montgomery, et al., 1990) were extensively re- 
vised and cast into a Behavioral Anchored Rating scales (BARS) 
and a Behavioral Frequency scale format. Rating data were col- 
lected using training instructors at a nuclear plant, who rated 
videotape scenarios of control room performance and later rated 
control room crews during re-qualification training. High levels of 
interrater agreement on both rating scales was, although the hy- 
pothesized factor structure did not emerge. Analysis of ratings of 
the videotapes using Cronbach's components of accuracy (Cron- 
bach, 1955) indicated that BARS ratings generally exhibited less 
error than did the Behavioral Frequency ratings. The results are 
discussed in terms of both field and research implications. 14 refs., 
1 tab. 


3814 (NUREG/CP-0126-Vol.1, pp. 437-446) Role of nuclear 
safety R&D in plant operation. Chexal, B. (Electric Power Re- 
search Inst., Palo Alto, CA (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. (CONF-921007-Vol.1: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 1, 
Plenary session, Advanced reactor research, Advanced passive 
LWRs, Advanced instrumentation and control hardware, Advanced 
control system technology, Human factors research, EPRI’s nu- 
clear safety research and development. 524p. Source: OSTI; 
NTIS; INIS; GPO. 

The vision of the nuclear safety team at EPRI is to be the pre- 
mier organization in nuclear safety research, development and 
delivery for the US utility industry and a recognized worldwide 
leader in nuclear safety. The research being carried out by the 
EPRI Nuclear Safety team is focused on the following major activi- 
ties: (1) Provide validated software and supporting data from small 
scale confirmatory experiments to understand nuclear plant perfor- 
mance during severe accidents and to assure the efficacy of 
accident management strategies. Continue to promote increased 
awareness and understanding of low probability, high consequence 
events as a means to avert severe accidents. Assure that quick re- 
sponse nuclear safety capabilities are available to nuclear utilities. 
(2) Provide validated procedures and guidelines to resolve seismic 
safety concerns in a cost effective manner. Provide procedures 
and guidelines for advanced reactor siting and seismic designs and 
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for controlling the cost of seismic regulations. (3) Develop and de- 
liver risk and reliability methods to assist in nuclear plant safety 
resource prioritization and in outage management. Develop com- 
puter codes and analysis methodologies to help resolve regulatory 
issues and to perform independent reload and safety analyses. (4) 
Address nuclear plant instrumentation and control (l&C) obsoles- 
cence. Apply modern technology and standardization to l&C 
systems for elective upgrades of existing and new plants. Control 
costs, and improve plant performance. 


3815 (NUREG/CP-0126-Vol.1, pp. 483-497) Guidelines for 
determination of site-specific earthquake design motion for 
the eastern United States. Schneider, J.F. (Electric Power Re- 
search Inst., Palo Alto, CA (United States)); Stepp, J.C. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.1: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 1, Plenary session, Advanced reactor research, Advanced 
passive LWRs, Advanced instrumentation and control hardware, 
Advanced control system technology, Human factors research, 
EPRI’s nuclear safety research and development. 524p. Source: 
OSTI; NTIS; INIS; GPO. 

This paper outlines the development of a methodology and 
guidelines for estimation of earthquake ground motion appropriate 
for seismic designs on a site-specific basis. The guidelines, to be 
completed in early 1993, will have particular emphasis on sites in 
the eastern United States. The methodology will explicitly treat the 
variability in ground motion contributed separately from the earth- 
quake fault (source), propagation of energy in the earth (path), and 
modification of ground motion near the earth’s surface (site). For 
site screening purposes, generic soil models will yield well- 
constrained estimates of ground motion from earthquakes from a 
wide range of magnitudes and distances. For site permitting, the 
geotechnical guideline will provide detailed guidance for a user to 
carry out a systematic and thorough site geotechnical investigation 
and site response analysis appropriate for NRC licensing consider- 
ation. 6 refs., 10 figs., 1 tab. 


3816 (NUREG/CR-4469-Vol.16) Nondestructive Examina- 
tion (NDE) Reliability for Inservice Inspection of Light Water 
Reactors: Semiannual report, April 1992-September 1992: Vol- 
ume 16. Doctor, S.R. (Pacific Northwest Lab., Richland, WA 
(United States)); Diaz, A.A.; Friley, J.R.; Greenwood, M.S.; 
Heasler, P.G.; Kurtz, R.J.; Simonen, F.A.; Spanner, J.C.; Vo, T.V. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Pacific Northwest Lab., Richland, WA (United 
States). Nov 1993. 43p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL-5711-Vol.16). Source: OSTI; NTIS; INIS. 

The Evaluation and Improvement of NDE Reliability for Inservice 
inspection of Light Water Reactors (NDE Reliability) Program at the 
Pacific Northwest Laboratory was established by the Nuclear Reg- 
ulatory Commission to determine the reliability of current inservice 
inspection (ISI) techniques and to develop recommendations that 
will ensure a suitably high inspection reliability. The objectives of 
this program include determining the reliability of ISI performed on 
the primary systems of commercial light-water reactors 
(LWRs);using probabilistic fracture mechanics analysis to deter- 
mine the impact of NDE unreliability on system safety; and 
evaluating reliability improvements that can be achieved with im- 
proved and advanced technology. A final objective is to formulate 
recommended revisions to the Regulatory and ASME Code re- 
quirements, based on material properties, service conditions, and 
NDE uncertainties. The program scope is limited to ISI of the pri- 
mary systems including the piping, vessel and other components 
inspected in accordance with Section XI of the ASME Code. This 
is a programs report covering the programmatic work from April 
1992 through September 1992. 


3817 (NUREG/CR-5455-Vol.1) Development of the NRC’s 
Human Performance Investigation Process (HPIP): Volume 1, 
Summary. Paradies, M. (System Improvements, Inc., Knoxville, 
TN (United States)); Unger, L.; Haas, P.; Terranova, M. Nuclear 





Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; System Improvements, Inc., Knoxville, TN 
(United States); Concord Associates, Inc., Knoxville, TN (United 
States). Oct 1993. 15p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). (S+92-101-Vol.1). Source: 
OSTI; NTIS; INIS; GPO. 

The three volumes of this report detail a standard investigation 
process for use by US Nuclear Regulatory Commission (NRC) per- 
sonnel when investigating human performance related events at 
nuclear power plants. The process, called the Human Performance 
Investigation Process (HPIP), was developed to meet the special 
needs of NRC personnel, especially NRC resident and regional in- 
spectors. HPIP is a systematic investigation process combining 
current procedures and field practices, expert experience, NRC 
human performance research, and applicable investigation tech- 
niques. The process is easy to learn and helps NRC personnel 
perform better field investigations of the root causes of human per- 
formance problems. The human performance data gathered 
through such investigations provides a better understanding of the 
human performance issues that cause events at nuclear power 
plants. This document, Volume | is a concise description of the 
need for the human performance investigation process, the pro- 
cess’ components, the methods used to develop the process, the 
methods proposed to test the process, and conclusions on the pro- 
cess’ usefulness. 


3818 (NUREG/CR-5455-Vol.3) Development of the NRC’s 
Human Performance Investigation Process (HPIP): Volume 3, 
Development documentation. Paradies, M. (System Improve- 
ments, Inc., Knoxville, TN (United States)); Unger, L.; Haas, P.; 
Terranova, M. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; System Improvements, 
Inc., Knoxville, TN (United States); Concord Associates, Inc., 
Knoxville, TN (United States). Oct 1993. 98p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
(SI-92-101-Vol.3). Source: OSTI; NTIS; INIS; GPO. 

The three volumes of this report detail a standard investigation 
process for use by US Nuclear Regulatory Commission (NRC) per- 
sonnel when investigating human performance related events at 
nuclear power plants. The process, called the Human Performance 
Investigation Process (HPIP), was developed to meet the special 
needs of NRC personnel, especially NRC resident and regional in- 
spectors. HPIP is a systematic investigation process combining 
current procedures and field practices, expert experience, NRC 
human performance research, and applicable investigation tech- 
niques. The process is easy to learn and helps NRC personnel 
perform better field investigations of the root causes of human per- 
formance problems. The human performance data gathered 
through such investigations provides a better understanding of the 
human performance issues that cause events at nuclear power 
plants. This document, Volume Ill, is a detailed documentation of 
the development effort and the pilot training program. 


3819 (NUREG/CR-5642) Light water reactor lower head 
failure analysis. Rempe, J.L. (EG and G Idaho, Inc., Idaho Falls, 
ID (United States)); Chavez, S.A.; Thinnes, G.L. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of Systems 
Research; EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Oct 1993. 476p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
(EGG-2618). Source: OSTI; NTIS; INIS; GPO. 

This document presents the results from a US Nuclear Regula- 
tory Commission-sponsored research program to investigate the 
mode and timing of vessel lower head failure. Major objectives of 
the analysis were to identify plausible failure mechanisms and to 
develop a method for determining which failure mode would occur 
first in different light water reactor designs and accident conditions. 
Failure mechanisms, such as tube ejection, tube rupture, global 
vessel failure, and localized vessel creep rupture, were studied. 
Newly developed models and existing models were applied to pre- 
dict which failure mechanism would occur first in various severe 
accident scenarios. So that a broader range of conditions could be 
considered simultaneously, calculations relied heavily on models 
with closed-form or simplified numerical solution techniques. Finite 
element techniques-were employed for analytical model verification 
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and examining more detailed phenomena. High-temperature creep 
and tensile data were obtained for predicting vessel and penetra- 
tion structural response. 


3820 (NUREG/CR-6059) MACCS version 1.5.11.1: A 
maintenance release of the code. Chanin, D. (Technadyne Engi- 
neering Consultants, Inc., Albuquerque, NM (United States)); 
Foster, J.; Rollstin, J.; Miller, L. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Safety Issue Resolution; 
Sandia National Labs., Albuquerque, NM (United States). Oct 
1993. 44p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
(SAND-92-2146). Source: OSTI; NTIS; INIS. 

A new version of the MACCS code (version 1.5.11.1) has been 
developed by Sandia National Laboratories under sponsorship of 
the US Nuclear Regulatory Commission. MACCS was developed 
to support evaluations of the off-site consequences from hypotheti- 
cal severe accidents at commercial power plants. MACCS is the 
only current public domain code in the US that embodies all of the 
following modeling capabilities: (1) weather sampling using a year 
of recorded weather data; (2) mitigative actions such as evacua- 
tion, sheltering, relocation, decontamination, and interdiction; (3) 
economic costs of mitigative actions; (4) cloudshine, groundshine, 
and inhalation pathways as well as food and water ingestion; (5) 
calculation of both individual and societal doses to various organs; 
and (6) calculation of both acute (nonstochastic) and latent 
(stochastic) health effects and risks of health effects. All of the con- 
sequence measures may be fun generated in the form of a 
complementary cumulative distribution function (CCDF). The cur- 
rent version implements a revised cancer model consistent with 
recent reports such as BEIR V and ICRP 60. In addition, a number 
of error corrections and portability enhancements have been imple- 
mented. This report describes only the changes made in creating 
the new version. Users of the code will need to obtain the code’s 
original documentation, NUREG/CR-4691. 


3821 (NUREG/CR-6084) Value impact analysis of Generic 
Issue 143, Availability of Heating, Ventilation, Air Conditioning 
(HVAC) and Chilled Water Systems. Daling, P.M. (Pacific North- 
west Lab., Richland, WA (United States)); Marler, J.E.; Vo, T.V.; 
Phan, H.; Friley, J.R. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Safety Issue Resolution; Pacific 
Northwest Lab., Richland, WA (United States). Nov 1993. 758p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (PNL-—8750). 
Source: OSTI; NTIS; INIS; GPO. 

This study evaluates the values (benefits) and impacts (costs) 
associated with potential resolutions to Generic Issue 143, “Avail- 
ability of HVAC and Chilled Water Systems.” The study identifies 
vulnerabilities related to failures of HVAC, chilled water, and room 
cooling systems; develops estimates of room heatup rates and 
safety-related equipment vulnerabilities following losses of HVAC/ 
room cooler systems; develops estimates of the core damage 
frequencies and public risks associated with failures of these sys- 
tems; develops three proposed resolution strategies to this generic 
issue; and performs a value/impact analysis of the proposed 
resolutions. Existing probabilistic risk assessments for four repre- 
sentative plants, including one plant from each vendor, form the 
basis for the core damage frequency and public risk calculations. 
Both internal and external events were considered. It was con- 
cluded that all three proposed resolution strategies exceed the 
$1,000/person-rem cost-effectiveness ratio. Additional evaluations 
were performed to develop “generic” insights on potential design- 
related and configuration-related vulnerabilities and potential 
high-frequency (~1E-04/RY) accident sequences that involve 
failures of HVAC/room cooling functions. It was concluded that, al- 
though high-frequency accident sequences may exist at some 
plants, these high-frequency sequences are plant-specific in nature 
or have been resolved through hardware and/or operational 
changes. The plant-specific Individual Plant Examinations are an 
effective vehicle for identification and resolution of these plant- 
specific anomalies and hardware configurations. 


3822 (NUREG/CR-6111) Integrated systems analysis of 
the PIUS reactor. Fullwood, F. (Brookhaven National Lab., Upton, 
NY (United States)); Kroeger, P.; Higgins, J. Nuclear Regulatory 
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Commission, Washington, DC (United States). Div. of Systems Re- 
search; Brookhaven National Lab., Upton, NY (United States). Nov 
1993. 520p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(BNL-NUREG-52393). Source: OSTI; NTIS; INIS; GPO. 

Results are presented of a systems failure analysis of the PIUS 
plant systems that are used during normal reactor operation and 
postulated accidents. This study was performed to provide the 
NRC with an understanding of the behavior of the plant. The study 
applied two diverse failure identification methods, Failure Modes 
Effects & Criticality Analysis (FMECA) and Hazards & Operability 
(HAZOP) to the plant systems, supported by several deterministic 
analyses. Conventional PRA methods were also used along with a 
scheme for classifying events by initiator frequency and combina- 
tions of failures. Principal results of this study are: (a) an extensive 
listing of potential event sequences, grouped in categories that can 
be used by the NRC, (b) identification of support systems that are 
important to safety, and (c) identification of key operator actions. 


3823 (PNL-6117) FullkLength High-Temperature Severe 
Fuel Damage Test No. 5: Final safeiy analysis. Lanning, D.D.; 
Lombardo, N.J.; Panisko, F.E. Pacific Northwest Lab., Richland, 
WA (United States). Sep 1993. 117p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DES94002885. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report presents the final safety analysis for the preparation, 
conduct, and post-test discharge operation for the Full-Length High 
Temperature Experiment-5 (FLHT-5) to be conducted in the L-24 
position of the National Research Universal (NRU) Reactor at 
Chalk River Nuclear Laboratories (CRNL), Ontario, Canada. The 
test is sponsored by an international group organized by the US 
Nuclear Regulatory Commission. The test is designed and con- 
ducted by staff from Pacific Northwest Laboratory with CRNL staff 
support. The test will study the consequences of loss-of-coolant 
and the progression of severe fuel damage. 


3824 (PNL-SA-22559) Mesoscale meteorological mea- 
surements characterizing complex flows. Hubbe, J.M.; Allwine, 
K.J. Pacific Northwest Lab., Richland, WA (United States). Sep 
1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-930810—10: Top- 
ical meeting on environmental transport and dosimetry, Charieston, 
SC (United States), 31 Aug - 3 sep 1993). Order Number 
DE94002359. Source: OSTI; NTIS; INIS; GPO Dep. 
Meteorological measurements are an integral and essential 
component of any emergency response system for addressing ac- 
cidental releases from nuclear facilities. An important element of 
the US Department of Energy’s (DOE's) Atmospheric Studies in 
Complex Terrain (ASCOT) program is the refinement and use of 
state-of-the-art meteorological instrumentation. ASCOT is currently 
making use of ground-based remote wind sensing instruments 
such as doppler acoustic sounders (sodars). These instruments are 
capable of continuously and reliably measuring winds up to several 
hundred meters above the ground, unattended. Two sodars are 
currently measuring the winds, as part of ASCOT’s Front Range 
Study, in the vicinity of DOE’s Rocky Flats Plant (RFP) near Boul- 
der, Colorado. A brief description of ASCOT’s ongoing Front 
Range Study is given followed by a case study analysis that 
demonstrates the utility of the meteorological measurement equip- 
ment and the complexity of flow phenomena that are experienced 
near RFP. These complex flow phenomena can significantly influ- 
ence the transport of the released material and consequently need 


to be identified for accurate assessments of the consequences of a 
release. 


3825 (SNL/NM-699795-5-Vol.1) Early Site Permit Demon- 
stration Program: Guidelines for determining design basis 
ground motions: Volume 1. Electric Power Research Inst., Palo 
Alto, CA (United States); NUS Corp., Aiken, SC (United States); 
Nuclear Management and Resources Council, Washington, DC 
(United States); Southern Electric International, Inc., Atlanta, GA 
(United States); Commonwealth Research Corp., Chicago, IL 
(United States); Public Service Electric and Gas Co., Newark, NJ 
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(United States). 18 Mar 1993. 619p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94002869. Source: OSTI; NTIS; INIS; GPO Dep. 

This report develops and applies a methodology for estimating 
strong earthquake ground motion. The motivation was to develop a 
much needed tool for use in developing the seismic requirements 
for structural designs. An earthquake’s ground motion is a function 
of the earthquake’s magnitude, and the physical properties of the 
earth through which the seismic waves travel from the earthquake 
fault to the site of interest. The emphasis of this study is on ground 
motion estimation in Eastern North America (east of the Rocky 
Mountains), with particular emphasis on the Eastern United States 
and southeastern Canada. Eastern North America is a stable 
continental region, having sparse earthquake activity with rare oc- 
currences of large earthquakes. While large earthquakes are of 
interest for assessing seismic hazard, little data exists from the re- 
gion to empirically quantify their effects. Therefore, empirically 
based approaches that are used for other regions, such as West- 
ern North America, are not appropriate for Eastern North America. 
Moreover, recent advances in science and technology have now 
made it possible to combiiie theoretical and empirical methods to 
develop new procedures and models for estimating ground motion. 
The focus of the report is on the attributes of ground motion in 
Eastern North America that are of interest for the design of facili- 
ties such as nuclear power piants. Specifically considered are 
magnitudes M from 5 to 8, distances from 0 to 500 km, and fre- 
quencies from 1 to 35 Hz. 


3826 (SNL/NM-699795-5-Vol.2) Early Site Permit Demon- 
stration Program: Guidelines for determining design basis 
ground motions: Volume 2, Appendices. Electric Power Re- 
search Inst., Palo Alto, CA (United States); NUS Corp., Aiken, SC 
(United States); Nuclear Management and Resources Council, 
Washington, DC (United States); Southern Electric International, 
Inc., Atlanta, GA (United States); Commonwealth Research Corp., 
Chicago, IL (United States); Public Service Electric and Gas Co., 


Newark, NJ (United States). 18 Mar 1993. 608p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 


94AL85000. Order Number DE94002870. Source: 
INIS; GPO Dep. 

This report develops and applies a methodology for estimating 
strong earthquake ground motion. The motivation was to develop a 
much needed tool for use in developing the seismic requirements 
for structural designs. An earthquake’s ground motion is a function 
of the earthquake’s magnitude, and the physical properties of the 
earth through which the seismic waves travel from the earthquake 
fault to the site of interest. The emphasis of this study is on ground 
motion estimation in Eastern North America (east of the Rocky 
Mountains), with particular emphasis on the Eastern United States 
and southeastern Canada. Eastern North America is a stable 
continental region, having sparse earthquake activity with rare oc- 
currences of large earthquakes. While large earthquakes are of 
interest for assessing seismic hazard, little data exists from the re- 
gion to empirically quantify their effects. The focus of the report is 
on the attributes of ground motion in Eastern North America that 
are of interest for the design of facilities such as nuclear power 
plants. This document, Volume Il, contains Appendices 2, 3, 5, 6, 
and 7 covering the following topics: Eastern North American 
Empirical Ground Motion Data; Examination of Variance of Seismo- 
graphic Network Data; Soil Amplification and Vertical-to-Horizontal 
Ratios from Analysis of Strong Motion Data From Active Tectonic 
Regions; Revision and Calibration of Ou and Herrmann Method; 
Generalized Ray Procedure for Modeling Ground Motion Attenua- 
tion; Crustal Models for Velocity Regionalization; Depth Distribution 
Models; Development of Generic Site Effects Model; Validation and 
Comparison of One-Dimensional Site Response Methodologies; 
Plots of Amplification Factors; Assessment of Coupling Between 
Vertical & Horizontal Motions in Nonlinear Site Response Analysis; 
and Modeling of Dynamic Soil Properties. 


OSTI; NTIS; 


3827 (SNL/NM-699795-5-Vol.3) Early Site Permit Demon- 
stration Program: Guidelines for determining design basis 
ground motions: Volume 3, Appendices. Electric Power Re- 
search Inst., Palo Alto, CA (United States); NUS Corp., Aiken, SC 
(United States); Nuclear Management and Resources Council, 





Washington, DC (United States); Southern Electric International, 
Inc., Atlanta, GA (United States); Commonwealth Research Corp., 
Chicago, IL (United States); Public Service Electric and Gas Co., 
Newark, NJ (United States). 18 Mar 1993. 631p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94002871. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report develops and applies a methodology for estimating 
strong earthquake ground motion. The motivation was to develop a 
much needed tool for use in developing the seismic requirements 
for structural designs. An earthquake’s ground motion is a function 
of the earthquake’s magnitude, and the physical properties of the 
earth through which the seismic waves travel from the earthquake 
fault to the site of interest. The emphasis of this study is on ground 
motion estimation in Eastern North America (east of the Rocky 
Mountains), with particular emphasis on the Eastern United States 
and southeastern Canada. Eastern North America is a stable 
continental region, having sparse earthquake activity with rare oc- 
currences of large earthquakes. While large earthquakes are of 
interest for assessing seismic hazard, little data exists from the re- 
gion to empirically quantify their effects. Therefore, empirically 
based approaches that are used for other regions, such as West- 
ern North America, are not appropriate for Eastern North America. 
Moreover, recent advances in science and technology have now 
made it possible to combine theoretical and empirical methods to 
develop new procedures and models for estimating ground motion. 
The focus of the report is on the attributes of ground motion in 
Eastern North America that are of interest for the design of facilities 
such as nuclear power plants. Specifically considered are magni- 
tudes M from 5 to 8, distances from 0 to 500 km, and frequencies 
from 1 to 35 Hz. This document, Volume Ill, provides Appendix 8.A 
of this report, Field Investigations of Reference Sites. 


3828 (SNL/NM-699795-5-Vol.4) Early Site Permit Demon- 
stration Program: Guidelines for determining design basis 
ground motions: Volume 4: Appendices. Electric Power Re- 
search Inst., Palo Alto, CA (United States); Sandia National Labs., 
Albuquerque, NM (United States); Southern Electric International, 
Inc., Atlanta, GA (United States); Commonwealth Research Corp., 
Chicago, IL (United States); Public Service Electric and Gas Co., 
Newark, NJ (United States). 18 Mar 1993. 1122p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94002872. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report develops and applies a methodology for estimating 
strong earthquake ground motion. The motivation was to develop a 
much needed tool for use in developing the seismic requirements 
for structural designs. An earthquake’s ground motion is a function 
of the earthquake’s magnitude, and the physical properties of the 
earth through which the seismic waves travel from the earthquake 
fault to the site of interest. The emphasis of this study is on ground 
motion estimation in Eastern North America (east of the Rocky 
Mountains), with particular emphasis on the Eastern United States 
and southeastern Canada. Eastern North America is a stable 
continental region, having sparse earthquake activity with rare oc- 
currences of large earthquakes. While large earthquakes are of 
interest for assessing seismic hazard, little data exists from the re- 
gion to empirically quantify their effects. Therefore, empirically 
based approaches that are used for other regions, such as West- 
ern North America, are not appropriate for Eastern North America. 
Moreover, recent advances in science and technology have now 
made it possible to combine theoretical and empirical methods to 
develop new procedures and models for estimating ground motion. 
The focus of the report is on the attributes of ground motion in 
Eastern North America that are of interest for the design of facili- 
ties such as nuclear power plants. Specifically considered are 
magnitudes M from 5 to 8, distances from 0 to 500 km, and fre- 
quencies from 1 to 35 Hz. This document, Volume IV, provides 
Appendix 8.B, Laboratory Investigations of Dynamic Properties of 
Reference Sites. 


3829 (WSRC-MS-93-455) Savannah River Site disaggre- 
gated seismic spectra: (Based on WSRC-TR-93-102). 
Stephenson, D.E. (Westinghouse Savannah River Co., Aiken, SC 
(United States)); Lee, R.C.; Kimball, J.K. Westinghouse Savannah 
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River Co., Aiken, SC (United States). [1993]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-9310102-34: 4. energy natural phenomena 
hazards mitigation conference, Atlanta, GA (United States), 19-22 
Oct 1993). Order Number DE94002526. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In the past, single enveloping response spectra have been used 
at the Savannah River Site (SRS) for seismic design and qualifica- 
tion purposes. This practice of generating simulated ground 
motions for use in design and qualification from a single spectrum 
now appears to be justified only when the total site seismic risk is 
the result of a single earthquake source or if site geology shapes 
the frequency content of the ground motion. If the data suggest 
that the occurrence of several earthquakes contribute to the seis- 
mic hazard, it is necessary to (1) determine the various frequency 
content, amplitude, and duration of each event, and (2) investigate 
the response spectrum developed for each (i.e., a large, distant 
earthquake or a moderate, close event). These two tasks were 
performed at SRS to characterize the seismic ground motion as in- 
put to a liquefaction study. This was accomplished by reviewing 
the deterministic and probabilistic assessments of the seismic haz- 
ard to establish the potential sources of earthquake-generated 
ground motion, which control the hazard at the site. For the lique- 
faction study, an evaluation was then made of the seismic ground 
motion in terms of the response spectra for each of the events. 


3830 (WSRC-TR-93-0178) Interactions between drops of 
molten Al-Li alloys and liquid water. Hyder, M.L. (Westinghouse 
Savannah River Co., Aiken, SC (United States)); Nelson, L.S.; 
Duda, P.M.; Hyndman, D.A. Westinghouse Savannah River Co., 
Aiken, SC (United States). Aug 1993. 93p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94003817. Source: OSTI; NTIS; GPO Dep. 
Sandia National Laboratories, at the request of the Savannah 
River Technology Center (SRTC), studied the interactions between 
single drops of molten aluminum-lithium alloys and water. Most ex- 
periments were performed with “B” alloy (3.1 w/o Li, balance A1). 
Objectives were to develop experimental procedures for preparing 
and delivering the melt drops and diagnostics for characterizing the 
interactions, measure hydrogen generated by the reaction between 
melt and water, examine debris recovered after the interaction, de- 
termine changes in the aqueous phase produced by the melt-water 
chemical reactions, and determine whether steam explosions occur 
spontaneously under the conditions studied. Although many Hoe 
bubbles were generated after the drops entered the water, sponta- 
neous steam explosions never occurred when globules of the “B” 
alloy at temperatures between 700 and 1000C fell freely through 
water at room temperature, or upon or during subsequent contact 
with submerged aluminum or stainless steel surfaces. Total 
amounts of H2 (STP) increased from about 2 to 9 cm®/per gram of 


mek as initial melt temperature increased over this range of tem- 
peratures. 


3831 (WSRC-TR-93-404) A critical review of predictive 
models for the onset of significant void in forced-convection 
subcooled boiling. Dorra, H.; Lee, S.C.; Bankoff, S.G. Westing- 
house Savannah River Co., Aiken, SC (United States). Jun 1993. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94002941. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This predictive models for the onset of significant void (OSV) in 
forced-convection subcooled boiling are reviewed and compared 
with extensive data. Three analytical models and seven empirical 
correlations are considered in this review. These models and corre- 
lations are put onto a common basis and are compared, again on 
a common basis, with a variety of data. The evaluation of their 
range of validity and applicability under various operating condi- 
tions are discussed. The results show that the correlations of 


Saha-Zuber seems to be the best model to predict OSV in vertical 
subcooled boiling flow. 


3832 (WSRC-TR-93-405) Prediction of the onset of signif- 
icant void in transient subcooled flow boiling. Lee, S.C.; 
Bankoff, S.G. Westinghouse Savannah River Co., Aiken, SC 
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(United States). Jun 1993. 38p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94002943. Source: OSTI; NTIS; INIS; GPO Dep. 

A new model to predict the onset of significant void (OSV) in 
transient subcooled flow boiling has been developed. The model is 
based upon the influence on vapor bubble departure of the single- 
phase temperature profile. The steady-state result of the present 
model was compared to the experimental data of Whittle and For- 
gan and Dougherty, et al., showing an excellent agreement. The 
model was then employed in a transient analysis of OSV for verti- 
cal downwards turbulent flow to predict whether OSV takes place. 
The condition for OSV to occur in transient flow situations was also 
predicted by this model. Two modes for pressure gradient change 
inside the channel are considered in the present study: step 
change and ramp change. The calculations were made for various 
combinations of the flow operating condition and the mode of pres- 
sure drop change. 


3833 (WSRC-TR-93-407) Onset of significant void in in- 
ternal flow, forced convection, subcooled boiling. Dorra, H.; 
Lee, S.C.; Bankoff, S.G. Westinghouse Savannah River Co., Aiken, 
SC (United States). Jun 1993. 74p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94002944. Source: OSTI; NTIS; GPO Dep. 

The observation of the void behavior in internal, forced convec- 
tion, boiling water flows showed the existence of two regions. The 
first region is one of little or no net vapor generation, and thus of 
very low void fraction. The second region is one of significant net 
vapor generation where the void fraction increases rapidly with the 
heated length. The physical boundary between these two regions 
is called the onset of significant void (OSV) or onset of significant 
vapor generation, and is the subject of this report. This onset of 
significant vapor generation generally signals the onset of flow in- 
stability in a system with pressure-driven boundary conditions. This 
is because the sudden decrease in the mean flow density results 
in an increased pressure gradient owing to the combined effects of 
friction and acceleration. With pressure boundary conditions, rather 
than specified flowrates, this can lead rapidly to flow instabilities. In 
the particular case of a liquid cooled nuclear reactor the conse- 
quences can be dryout and overheating. Because this work was 
done as part of a research program under contract to the Savan- 
nah River Company, in support of the development of a specific 
nuclear reactor, the prediction of the subcooling at OSV for fully 
developed turbulent water flow at low pressures (p < 5 bar) was of 
particular interest. 


24 POWER TRANSMISSION AND DISTRI- 
BUTION 


2401 Power Systems 


3834 (CONF-9204250-, pp. 63-67) Ensure continuous 
power to critical industrial processes with the new 
Superconducting Storage Device (SSD™). Dewinkel, C.C. (Su- 
perconductivity, Inc., Madison, WI (United States)); Koeppe, P.F. 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1992]. From 14. national industrial energy technol- 
ogy conference; Houston, TX (United States); 22-23 Apr 1992. In 
Fourteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 251p. Order Number DE93016698. Source: OSTI; NTIS. 

Long-term outages have been effectively reduced by electric utili- 
ties. However, momentary voltage disturbances are increasing on 
Power systems across the country. Simultaneously, most industries 
have increased the use of electronically controlled equipment 
which is especially vulnerable to these momentary voltage distur- 
bances. These short-term disturbances are costing US industry 
millions of dollars a year in downtime, product loss and equipment 
damage. The Superconducting Storage Device (SSD™) has been 
developed by Superconductivity, Inc. to protect large, sensitive and 
critical industrial processes by supplying supplemental power 
whenever short disturbances occur — reliably, efficiently and cost 
effectively. This paper is written to acquaint the reader with the 
SSD, its superconducting magnet, power electronics equipment 
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and support systems, as well as describe how it works and review 
its performance. 7 figs. 


3835 (LBL-34772) The transmission interface constraint 
problem. Baldick, R.; Kahn, E. Lawrence Berkeley Lab., CA 
(United States). Oct 1993. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94003484. Source: OSTI; NTIS; GPO Dep. 

Electric power transmission systems exhibit a number of com- 
plex constraints on their operation and usage. When a network is 
subject to a constraint that limits the amount of power that can be 
moved from one region to another, there is said to be an interface 
limit. The power systems literature gives no general treatment of 
the engineering-economics of this ubiquitous phenomenon. 
Particular aspects of interface limits are typically discussed in so- 
phisticated technical detail, but the general engineering-economic 
trade-offs involved in relieving interface constraints have not been 
systematically addressed. We approach this problem in the spirit of 
a heuristic model. Such models are quite valuable under current in- 
dustry conditions because they delineate technical opportunities 
and choices in situations where there may be conflicting views 
among competing parties and regulatory authorities. We organize 
and enumerate the choices, clarify the practical conditions that dic- 
tate the optimum in particular cases, and help to motivate the final 
choices made by planners. 


2402 Power System Networks, Transmission and 
Distribution 


3836 (CONF-9204250—, pp. 51-57) Transmission issues 
and power exchanges in Texas. Hughes, H.L. (Public Utility 
Commission of Texas, Austin (United States)). Texas A and M 
Univ., College Station, TX (United States). Energy Systems Lab. 
[1992]. From 14. national industrial energy technology conference; 
Houston, TX (United States); 22-23 Apr 1992. In Fourteenth Na- 
tional Industrial Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

The electric transmission system in Texas has evolved over the 
years to its present state, in order to provide reliable service and 
reduce the amount of reserve capacity any individual utility needs 
to maintain. Presently there is pressure on the transmission owning 
utilities by several parties, primary distribution cooperatives, cogen- 
erators, and large industrial customers, to grant wider access to 
the system. This pressure is coming at a time when transmission 
lines are becoming increasingly difficult to build. This paper 
presents a historical background on the development of the trans- 
mission system and describes the problems of assessing the 
impact and properly pricing certain bulk power transactions. In ad- 
dition, it briefly describes the Electro-Magnetic Fields problem and 
how it relates to new transmission line construction. 3 figs., 1 tab. 


3837 (CONF-9303108-, pp. 193-201) Power quality/ 
harmonic detection: Harmonic control in electric power sys- 
tems for the telecommunications industry. Felkner, J.L. (MCI 
Communications Corp., Richardson, TX (United States)); Wag- 
goner, R.M. Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1993]. From 15. national industrial 
energy technology conference; Houston, TX (United States); 24-25 
Mar 1993. In Fifteenth National Industrial Energy Technology Con- 
ference: Proceedings. 371p. Order Number DE93016699. Source: 
OSTI; NTIS. 

The control of harmonics in power systems continues to be a 
major concern in the telecommunications industry. AC/DC telecom- 
munication conversion equipment has rarely been thought of as 
playing a major role in the harmonic interaction problem. Yet, in 
today’s sensitive electronics, the input conversion is likely to gener- 
ate high harmonic currents upstream into the power source. The 
output side may be expected to handle a non-sinusoidal current 
and is to do so without causing voltage distortion. This paper re- 
views the origin and causes of harmonics, the bad effects of 
harmonics, the acceptable harmonic distortion limits in the telecom- 
munication power system and the best methods for harmonic 
detection and mitigation. 1 fig., 5 tabs. 





3838 (KTMW/E-B—148) Distribution automation in Finland: 
Final report of the research programme 1990-1992. Lehtonen, 
M. (Technical Research Centre of Finland, Espoo (Finland). Lab. of 
Electrical and Automation Engineering). Ministry of Trade and 
Industry, Helsinki (Finland). Energy Dept. 1993. 59p. Project KTM- 
283/881/87. Order Number DE94702063. Source: OSTI; NTIS. 

The report comprises a summary of the results of the research 
programme on distribution automation, conducted in Finland 1990- 
1992, under the leadership of the Technical Research Centre of 
Finland. For network automation, the most important project was to 
develop new methods for calculational fault location. The main em- 
phasis was given to the location of single phase to ground faults in 
networks with high impedance grounding. For urban cabled net- 
works, the feasibility of distribution transformer station monitoring 
was studied. The main functions considered were transformer load 
monitoring and remote reading of the fault indicators located at the 
transformer station. For optimizing the extent of network automa- 
tion, i.e. remote controlled sectionalizers and the remote reading of 
fault indicators, some planning models were also proposed. For 
distribution network state estimation, models were developed, 
which combine the real-time measurements to the statistical data 
of typical consumer groups. As an application of the models, the 
estimation of distribution transformer loads was studied. For load 
control, a computerized optimization model was developed, by 
which the efficiency of peak demand reduction can be increased. In 
addition, the sensitivity of load control to various parameters was 
studied. The effect of distribution automation to the network plan- 
ning was studied by case studies; especially the dimensioning of 
reserve connections was discussed. Also the requirements which 
may be set by future distribution automation systems for computer 
and data transmission systems of utilities were estimated, in order 
to define the needs for future research and development work. 


2404 Health and Safety 


3839 (CONF-9303108-, pp. 34-41) Biological effects of 
electrical and magnetic fields: Is it real?. Durham, M.O. (Univ. 
of Tulsa, OK (United States)). Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1993]. From 15. 
national industrial energy technology conference; Houston, TX 
(United States); 24-25 Mar 1993. In Fifteenth National Industrial 
Energy Technology Conference: Proceedings. 371p. Order Num- 
ber DE93016699. Source: OSTI; NTIS. 

The hazardous effect of electric and magnetic fields on biological 
systems is the subject of considerable debate. Traditional methods 
have failed to provide a correlation between the fields and biologi- 
cal effects. A model is presented that solves this conflict. The 
model is a composite energy approach that identifies the classical, 
thermal electromagnetic interaction as well as a completely inde- 
pendent electric and independent magnetic component. An 
overview of the biological investigations is presented. These in- 
clude studies on cells, organisms, and epidemiology studies on 
people. The discussion involves the potential risks and methods of 
mitigating the risks. 24 refs., 4 figs. 


2405 Environmental Aspects 


3840 
Substation to the US-Mexico border 115kV transmission line 


(DOE/EA-0611) El Paso Electric Company Diablo 


project: Final Environmental Assessment. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States). Of- 
fice of Fuels Programs. Apr 1992. 118p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93016642. 
Source: OSTI; NTIS; GPO Dep. 

This Environmental Assessment documents the analysis of alter- 
native corridors for development and operation of a proposed 115 
kilovolt transmission line using private lands and transporting power 
to the US-Mexico international border. The project will require (1) 
an amendment to El Paso Electric Company's existing export 
authorization to transfer power across this border, and (2) a Presi- 
dential Permit for construction of the transmission line. The project 
would be located in Dona Ana county in southern New Mexico, ap- 
proximately five miles west of El Paso, Texas. The alternative 
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corridors, specific locations within those corridors, and structure 
types are identified and analyzed in the environmental studies. 


2406 Legislation and Regulations 


3841 (DOE/EA-0587-Add.) Proposed Amendment to Presi- 
dential Permit PP-63 and Associated Modifications to 500-kV 
international Transmission Line: Forbes, Minnesota to Mani 
toba, Canada, Northern States Power Company: Addendum to 
the final Environmental Assessment. USDOE, Washington, DC 
(United States). Oct 1992. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93016755. Source: 
OSTI; NTIS; GPO Dep. 

This Addendum to the Final Environmental Assessment for the 
Proposed Amendment to Presidential Permit PP-63 and Associated 
Modifications to 500 kV International Transmission Line: Forbes, 
Minnesota to Manitoba, Canada (DOE/EA-587) addresses Northern 
States Power Company's (NSP) proposed expansion of the Forbes 
Substation. The applicant has requested that the expansion take 
place on the west side of the substation, within the existing prop- 
erty line, instead of on the north side as originally proposed. All of 
the proposed construction would take place on property already 
owned by NSP. DOE has reviewed the environmental impacts as- 
sociated with this minor modification and has determined that the 
conclusions reached in the environmental assessment and Finding 
of No Significant Impact prepared in connection with NSP’s original 
amendment request remain valid. 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 3864 


3842 (DOE/BP-1781) Energy resources performance re- 
port, FY 1991 and FY 1992: Annual report. USDOE Bonneville 
Power Administration, Portland, OR (United States). [1993]. 83p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DES4002338. Source: OSTI; NTIS; GPO Dep. 

Once the Federal Columbia River Power System provided all the 
power our customers needed and surplus energy, which we sold to 
others. However, we planned for the time when the surplus would 
disappear. With our customers, we developed centralized, region- 
wide conservation programs to conserve energy and build the 
knowledge and ability to save more energy when needed. We be- 
gan to look at conservation as a resource, comparing it with 
supply-side alternatives. Much was accomplished. In Bonneville’s 
service area in the 1980s, our customers acquired 300 average 
megawatts (aMW) of conservation savings. How? By weatherizing 
about 240,000 homes, by making aluminum plants, other industrial 
plants and commercial buildings more efficient, and also by en- 
couraging states to adopt energy-efficient building codes. Now, our 
energy surplus is gone. Our customers need energy, and in a 
hurry. While we plan how much energy will be needed, when and 
by which customers, we must concurrently accelerate our efforts to 
acquire resources. Our 1990 Resource Program launched a strat- 
egy to do just that, starting in 1991 and 1992, with continuing 
activities in 1993-1995. The goals and plans of the 1990 Resource 
Program are still being implemented. 


3843 (ETDE-GB-517) Annual report and accounts 1993. 
Seeboard pic, Hove (United Kingdom). 1993. 33p. Order Number 
DE94717953. Source: OSTI; NTIS (US Sales Only); INIS. 

SEEBOARD aims to be 'simply the best’ utility in the UK in 
terms of customer service and returns to shareholders. The Com- 
pany distributes and supplies electricity to a population of 4.3 
million and to commercial and industrial customers, its distribution 
network covers an area of 3,000 square miles. They also supply 
some major customers outside their area. As well as maintaining a 
24-hour supply of electricity, SEEBOARD also sells electrical 
goods in its high street shops and out of town superstores. It oper- 
ates an electrical installations service and energy experts give 
advice on the efficient use of electricity. Through a subsidiary they 
sell gas to commercial customers. (author) 
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Refer also to citation(s) 4220 


2501 Magnetic 


3844 (ANL/ES/RP-81001) Superconducting energy stor- 
age. Giese, R.F. Argonne National Lab., IL (United States). 1 Oct 
1993. 82p. Sponsored by USDOE, Washington, DC (United 
States);Organization for Economic Co-Operation and Development, 
75 - Paris (France). International Energy Agency. DOE Contract W- 
31109-ENG-38. Order Number DE94002248. Source: OSTI; NTIS; 
GPO Dep. 

This report describes the status of energy storage involving su- 
perconductors and assesses what impact the recently discovered 
ceramic superconductors may have on the design of these 
devices. Our description is intended for R&D managers in govern- 
ment, electric utilities, firms, and national laboratories who wish an 
overview of what has been done and what remains to be done. It 
is assumed that the reader is acquainted with superconductivity, 
but not an expert on the topics discussed here. Indeed, it is the au- 
thor’'s aim to enable the reader to better understand the experts 
who may ask for the reader's attention, support, or funding. This 
report may also inform scientists and engineers who, though expert 
in related areas, wish to have an introduction to our topic. 


2509 Batteries 
Refer also to citation(s) 3834, 4330, 4331, 4605, 4669, 4670 


3845 (DOE/ER/45220-T4) Mixed lonic and electronic 
conductivity in polymers: Progress report, January 1, 1993— 
December 31, 1993. Ratner, M.A.; Shriver, D.F. Northwestern 
Univ., Evanston, IL (United States). Nov 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER45220. Order Number DE94003116. Source: OSTI; NTIS; 
GPO Dep. 

Thrust is to explore battery cathode materials; TiS2-polyether 
composite has been developed. A Monte Carlo code was devel- 
oped for modeling carriers with different timescales and their 
mutual interaction. Future plans for 1994 research are outlined. 


3846 (LBL-34312) The reactivity of lithium toward non- 
aqueous solvents of relevance to energy storage applications 
as studied by surface analytical techniques: Final report. 
Wang, K. (Case Western Reserve Univ., Cleveland, OH (United 
States)); Chottiner, G.S.; Scherson, D.A. Case Western Reserve 
Univ., Cleveland, OH (United States). Dept. of Chemistry; 
Lawrence Berkeley Lab., CA (United States). Jun 1993. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE94003483. Source: OSTI; 
NTIS; GPO Dep. 

The interactions between metallic lithium and perdeuterated 
tetrahydrofuran (TDF) have been examined in ultrahigh vacuum 
(UHV) by X-ray photoelectron and Auger electron spectroscopies 
(XPS and AES, respectively) and temperature programmed des- 
orption (TPD). The AES, XPS and TPD spectra of thick layers of Li 
vapor deposited on clean polycrystalline silver (Ag(poly)) foils 
exposed to up to 100 L TDF at room temperature showed no evi- 
dence for features other than those associated with clean Li/ 
Ag(poly) surfaces. This indicates that the sticking coefficient of 
(gaseous) TDF on Li at 300 K is negligibly small. Clearly defined 
C(ls) and O(is) XPS features were observed, however, for sub- 
monolayer coverages of TDF on Li/Ag(poly), obtained by first 
condensing a thick layer of TDF below 140 K and later gently 
warming the specimen to 300 K. The binding energies of these 
peaks were smaller than those for condensed TDF at 185 K. The 
m/e - 48 TPD spectra of TDF condensed on Ag(poly) yielded for 
O(TDF) < 1 a well defined peak centered in the range of 210 - 
240 K, a temperature much higher than that associated with the 
desorption of bulklike TDF (ca. 170 K). The fragmentation patterns 
of adsorbed TDF were consistent with cyclopropane and formalde- 
hyde as the most likely thermally desorbed species. Unlike the 
behavior observed for TDF/Ag(poly) for which no TPD features 
were detected for T > 300 K, the m/e - 4 TPD spectra for TDF/Li/ 
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Ag(T-oly) displayed a prominent peak centered at about 600 K at- 
tributed to, Dp generated by the thermal decomposition of LiD. This 
provides rather unambiguous evidence that TDF reacts with Li at 
temperatures lower than 350 K to yield LiD as the main product. 


3847 (LBL-34514) In situ spectroscopic applications to 
the study of rechargeable lithium batteries: Final report. Bar- 
bour, R. (Case Western Reserve Univ., Cleveland, OH (United 
States). Dept of Chemistry); Kim, Sunghyun; Tryk, D.; Scherson, 
D.A. Case Western Reserve Univ., Cleveland, OH (United States). 
Dept. of Chemistry; Lawrence Berkeley Lab., CA (United States). 
Aug 1993. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94003478. Source: OSTI; NTIS; GPO Dep. 

In situ attenuated total reflection Fourier transform infrared spec- 
troscopy (ATR/FTIR) has been employed to examine the reactivity 
of lithium toward polyethylene oxide (PEO) at ca. 60°C. Uncertain- 
ties regarding the cleanliness of the Li surfaces were, minimized by 
electrodepositing a film of metallic Li directly onto a thin layer of 
gold (ca. 60 A) vapor deposited on a Ge ATR optical element during 
the spectroscopic measurements. The ATR/FTIR features observed 
upon stripping the Li layer were consistent with the formation of 
alkoxide-type moieties resulting from the Li-induced cleavage of the 
ether-type functionalities. Electronic and structural aspects of the 
electrochemical insertion of lithium from non-aqueous electroyltes 
into FeS2 have been investigated using in situ Fe K-edge X-ray ab- 
sorption fine structure (XAFS). The results obtained indicate that 
the incorporation of Li* in the pyrite lattice brings about a marked 
decrease in the amplitude of the extended XAFS (EXAFS) oscilla- 
tions, particularly for shells associated with distant atoms and a 
rounding of the, X-ray absorption near edge structure (XANES) re- 
gion. An analysis of the EXAFS spectra yielded a value for the 
FeS distance of 2.29 + 0.02 A. On this basis and additional in situ 
room temperature 5”Fe Mossbauer effect spectroscopy data for the 
same system it has been proposed that the electrically formed ma- 
terial involves a highly disordered (possibly amorphous) form of 
Fe,_,S (with Li+ counterbalancing the charge). 


29 ENERGY PLANNING AND POLICY 


3848 (DOE/ER/75778—1-App.13.5) Inner-City Energy and 
Environmental Education Consortium: Inventory of existing 
programs: Appendix 13.5. Weston Inst, West Chester, PA 
(United States). 21 Aug 1992. 72p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-92ER75778. 
Order Number DE93041298. Source: OSTI; NTIS; GPO Dep. 

This is the “first effort” to prepare an inventory of existing educa- 
tional programs, focused primarily on inner-city youth, in operation 
in Washington, DC, Baltimore, and Philadelphia. The purpose of 
the inventory is to identify existing programs which could be aug- 
mented, adapted, or otherwise strengthened to help fulfil the 
mission of the Department of Energy-sponsored Inner-City Energy 
and Environmental Education Consortium, the mission of which is 
to recruit and retain inner-city youth to pursue careers in energy- 
related scientific and technical areas and in environmental 
restoration and waste management. The Consortium does not want 
to “reinvent the wheel” and all of its members need to learn what 
others are doing. Each of the 30 participating academic institutions 
was invited to submit as many program descriptions as they 
wished. Due to the summer holidays, or because they did not be- 
lieve than they were carrying out programs relevant to the mission 
of the Consortium, some institutions did not submit any program 
descriptions. In addition, several industries, governmental agen- 
cies, and not-for-profit institutions were invited to submit program 
descriptions. 


3849 (DOE/IG-0334) Report on the inspection of the poli- 
cies and procedures for the designation and continuation of 
the Department of Energy’s Federally Funded Research and 
Development Centers. USDOE Office of Inspector General, 
Washington, DC (United States). Office of Inspections. 13 Sep 
1993. 30p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge); INIS. 
Report to The Secretary. 





By a memorandum dated September 16, 1992, Office of Federal 
Procurement Policy OFPP requested that the DOE, Office of 
Inspector General, conduct a “special” audit of the nature and ade- 
quacy of DOE’s FFRDC sole-source renegotiation justifications 
developed since 1985. The OFPP request was based on a July 8, 
1992 Senate Subcommittee on Oversight of Government Manage- 
ment report entitled “Inadequate Federal Oversight of Federally 
Funded Research and Development Centers,” which detailed the 
need for strengthened federal controls over FFRDCs. The Office of 
Inspector General initiated an inspection in order to review and 
describe the Department's history of designating its research labo- 
ratories as FFRDCs, and to review the Department’s compliance 
with the OFPP policy and procedures for establishing and renewing 
its FFRDCs. We also reviewed DOE's sole-source renegotiation 
justifications to non-competitively extend its M&O contractors that 
manage DOE’s FFRDCs since September 30, 1984. 


3850 (PNL—8920) Workforce Transition Model for DOE-AL 
non-nuclear reconfiguration. Stahiman, E.J.; Lewis, R.E. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1993. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94002832. Source: 
OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) was tasked by the US 
Department of Energy Albuquerque Field Office (DOE-AL) to de- 
velop a workforce assessment and transition planning tool to 
support integrated decision making at a single DOE installation. 
The planning tool permits coordinated, integrated workforce 
planning to manage growth, decline, or transition within a DOE in- 
stallation. The tool enhances the links and provides commonality 
between strategic, programmatic, and operations planners and hu- 
man resources. Successful development and subsequent 
complex-wide implementation of the model will also facilitate plan- 
ning at the national level by enforcing a consistent format on data 
that are now collected by installations in corporate-specific formats 
that are not amenable to national-level analyses. The workforce as- 
sessment and transition planning tool consists of two components: 
the Workforce Transition Model and the Workforce Budget Con- 
straint Model. The Workforce Transition Model, the preponderant of 
the two, assists decision makers to identify and evaluates alterna- 
tives for transitioning the current workforce to meet the skills 
required to support projected workforce requirements. The Work- 
force Budget Constraint Model helps estimate the number of 
personnel that will be affected given a workforce budget increase 
or decrease and assists in identifying how the corresponding hiring 
or layoffs should be distributed across the common occupational 
classification system (COCS) occupations. The conceptual models 
and the computer implementation are described. 
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3851 (CONF-9303108-, pp. 223-226) Conducting energy 
reviews and audits of your own plant. Thomas, D.G. (Synergic 
Resources Corp., Brookfield, WI (United States)). Texas A and M 
Univ., College Station, TX (United States). Energy Systems Lab. 
[1993]. From 15. national industrial energy technology conference; 
Houston, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

This paper is aimed at people who have a full or part time re- 
sponsibility for keeping energy costs down. The information in this 
paper is based on a combination of four years as the energy coor- 
dinator of a fertilizer manufacturing plant and other experiences in 
energy management and energy auditing over the last 19 years. 
This paper describes energy auditing from three viewpoints: the 
four years the author spent as an energy coordinator in a manufac- 
turing plant, conducting various types of audits and energy reviews 
in-house; the approach to energy auditing from the viewpoint of a 
consulting engineer; and from the way the utilities view the audits 
they provide for customers. 
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3852 (CONF-9303108—, pp. 227-236) Process energy audit 
for large industries. Chari, S. (Synergic Resources Corp., Brook- 
field, WI (United States)). Texas A and M Univ., College Station, 
TX (United States). Energy Systems Lab. [1993]. From 15. national 
industrial energy technology conference; Houston, TX (United 
States); 24-25 Mar 1993. In Fifteenth National Industrial Energy 
Technology Conference: Proceedings. 371p. Order Number 
DE93016699. Source: OSTI; NTIS. 

This paper discusses the author's approach to energy audits of 
large industries. Five large industrial segments, with energy inten- 
sive processes have been selected as examples. Items include: 
(1) the general methodology of conducting comprehensive indus- 
trial energy audit, (2) how one can identify energy efficiency 
opportunities, and (3) illustrate a few case study examples of 
energy conservation measures implemented in some of the indus- 
tries, and (4) the importance of quality assurance/quality control in 
an energy audit. This discussion is restricted to only electrical en- 
ergy audit. 4 refs., 4 figs., 2 tabs. 
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Refer also to citation(s) 3041, 3263, 3264, 3268, 3337, 3387, 
3403, 3412, 3413, 3414, 3415, 3423, 3424, 3848, 3886, 3888, 
3894, 3903, 3907, 3908, 3931, 3952, 3953, 3962, 3966, 3988, 
3989, 5235, 5457 


3853 (ANL/DIS/CP-81288) Manufacturers use of business 
services. Calzonetti, F. (West Virginia Univ., Morgantown, WV 
(United States)); Allison, T. Argonne National Lab., IL (United 
States). [1992]. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9204149-3: Association of American Geographers (AAG) annual 
meeting, San Diego, CA (United States), 21 Apr 1992). Order 
Number DE94003784. Source: OSTI; NTIS; GPO Dep. 

This paper summarized findings from a Colorado and Utah sur- 
vey of manufacturing and business service establishments which 
provided information on the use of business services among differ- 
ent types of firms in this interior region of the United States. The 
paper provides information which helps to shed light on various ar- 
eas of inquiry on the relationship between manufacturers and 
producer services, but certainly calls for additional investigation. 
Most of the findings are consistent with those found by studies in 
other areas. Manufacturers are not a major source of sales for 
business service firms and the availability of business services is 
not cited as an important location consideration for manufacturers. 
Given the strong mining and agricultural sectors in these states, 
the fact that so little trade was with the primary sector may have 
been surprising. However, most of the responses in the surveys 
were from the urban areas of Denver and Salt Lake City. One of 
the hypotheses in the literature, as defined by Perry and Goe, con- 
cerns whether the growth in business services and the decline in 
manufacturing employment is a result of the trend toward the use 
of contracted services by manufacturers. The aggregate results of 
the study do not provide much evidence to support the proposition 
that this occurs. However, the results show that the larger firms in- 
ternalize certain specialized business services more so than the 
smaller firms. The greater use company-provided legal services by 
the larger manufacturers is a case in point. This finding is consis- 
tent with Scott's finding in the printed circuits industry in which 
larger establishments provided more functions internally than did 
the smaller establishments. In the case of engineering, architec- 
tural, and business management services it appears that many 
smaller manufacturers do not use such services at all, but that the 
larger establishments have more needs for professional services. 


3854 (ANL/DIS/RP-80950) Income distribution impacts of 
changes in Western Area Power Administration electricity 
prices: Final report. Rose, A. (Pennsylvania State Univ., Univer- 
sity Park, PA (United States). Dept. of Mineral Economics); Frias, 
O. Argonne National Lab., IL (United States). Jun 1993. 111p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94001454. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this report is to present the methodology and re- 
sults of an analysis of income distribution impacts associated with 
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changes in the Western Area Power Administration (WAPA) mar- 
keting program. The focus will be on the distribution of personal 
income across eleven brackets in each of nine sub-regions of the 
WAPA market area. Moreover, these results will be translated into 
an assessment of the number of people who stand to gain or lose 
as a result of the policies and the size of these income changes. 
Most economic impact analyses are performed at an aggregate 
level. The results are typically presented in terms of net benefits, 
or a listing of changes in employment, output, income, or prices. 
What is neglected is the distribution of impacts across the affected 
population. These distributional impacts are important for several 
reasons. First, there is the normative judgmental issue of distribu- 
tional justice, or equity. This addresses concerns about income 
disparities in general, or whether the poor, or any other group, are 
shouldering a disproportionate share of any burden or are failing to 
share significantly in any gain. 


3855 (CONF-910981-, pp. 135-137) Life cycle planning to 
forecast budget requirements and maintain effective cost con- 
trols. Durante, L.C.; Hutterman, L.L.; Dunster, D.G. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century’. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 
Projecting budget requirements for performing environmental 
restoration activities in a manner consistent with the regulatory 
agencies requires long-term planning, scheduling and budget fore- 
casting. The Westinghouse idaho Nuclear Company, Inc. (WINCO) 
Environmental Restoration Program is responsible for 14 operable 
units (OUs) at the Idaho Chemical Processing Plant (ICPP) located 
within the Idaho National Engineering Laboratory (INEL). To facili- 
tate response to US Department of Energy (DOE) requirements, a 
baseline document has been established, and activities for each of 
the 83 environmental release sites in the OUs have been devel- 
oped. The baseline document is based primarily on the activities 
identified in the Federal Facility Agreement and Consent Order 
[commonly referred to as the Interagency Agreement (IAG)] for op- 
erable unit scoping and investigation. In addition, the schedule for 
some sites reflects fiscal year 1991 Consent order Compliance 
Agreement requirements. Planning has been conducted through 
completion of the Record of Decision (ROD). The baseline docu- 
ment provides management with a defensible basis to project and 
control costs. Work that requires modification in scope, changes to 
applicable DOE or regulatory orders/guidance, or identification of 
additional release sites will normally impact costs and schedule. 
The impact of these changes will be evaluated and the baseline re- 
vised to reflect the changes. Management can use the baseline to 
evaluate potential cost impacts and assist with decision making 
when resources are limited to select the optimal technical strategy 
and minimize the impact to cost and schedule for other projects. 


3856 (CONF-910981-, pp. 661-664) Environmental restora- 
tion technology programs at Mesa State College: A strategic 
look at manpower needs. Harrison, R.J. (DOE Grand Junction 
Projects Office, CO (United States)); Emilia, DA. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DES3010652. Source: OSTI; NTIS; INIS. 

The environmental cleanup of Department of Energy (DOE) sites 
within the next 30 years requires strategic planning to ensure ade- 
quate manpower is available when needed. Manpower needs 
projections within DOE have been based on analyses of current in- 
dustry trends that indicate a substantial shortage of scientists and 
engineers. This paper explores the idea that the manpower re- 
quirements of DOE's environmental restoration program are not yet 
fully realized by most sites, which are currently in the predecisional 
work phase. Experience at the Grand Junction Projects Office 
(GJPO), which has had environmental restoration as it primary mis- 
sion for about 10 years, shows that in the postdecisional phases 
the manpower need for scientists and engineers decreases while 
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the manpower need for technologists in technical, management, 
and support roles increases. The GJPO, with Mesa State College 
in Grand Junction, Colorado, has developed an Environmental 
Restoration Associate degree program based on a strategic look at 
its manpower needs. This program receives start-up funding from 
DOE and has received donations in the million dollar range from 
various industry and state government partners. 


3857 (CONF-910981-, pp. 665-670) A DOE University- 
national laboratory waste-management education and research 
consortium (WERC). Bhada, R.K.; Morgan, J.D.; Townsend, J.S. 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

This paper presents the results and current status of a consor- 
tium of three universities and two national laboratories working 
closely with industry for an Education and Research program on 
waste-management and environmental restoration. The program 
sponsored by the US Department of Energy has been in effect for 
18 months and has achieved significant progress towards estab- 
lishing: undergraduate, graduate and associate degree programs 
involving environmental management, interactive TV courses from 
the consortium members transmitted throughout the United States, 
Mexico & Canada, a satellite TV network, a professional develop- 
ment teleconference series, research programs at the leading edge 
of technology training multi-disciplinary students, research laborato- 
ries for analyses, testing, and student training, technology transfer 
programs, including a TV series on research applications, outreach 
programs, including pre-college and minority education, community 
monitoring. 


3858 (CONF-910981-—, pp. 671-675) Leveraging educa- 
tional, human resources, and organizational infrastructure to 
provide solutions to environmental remediation work force 
problems. Hayward, G.B.; Kinsel, W. USDOE Assistant Secretary 
for Environmental Restoration and Waste Management, Washing- 
ton, DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The field of environmental engineering and environmental sci- 
ence is so new that many colleges and universities have only 
begun the process of bringing academic program, into their areas. 
Many professional personnel don’t need full degree programs but 
may need only certain courses to enhance their skills in the envi- 
ronmental area. This article discusses the partnership between the 
Hanford contractors, DOE-RL, and Washington State University in 
an innovative way in solving a portion of the remediation work 
force problems. 


3859 (CONF-910981-, pp. 677-679) The role of Columbia 
Basin College in training technicians for environmental reme- 
diation at the DOE Hanford Site. Ferrigno, K.F. (Columbia Basin 
College, Pasco, WA (United States)). USDOE Assistant Secretary 
for Environmental Restoration and Waste Management, Washing- 
ton, DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 
Community colleges have the ability to play a vital role in the en- 
vironmental remediation training process for DOE hazardous waste 
sites. Columbia Basin College in Pasco, Washington is presently 
involved in such training through numerous workshops offered pri- 
marily for employees at the Hanford DOE site, and a two-year 
associate of applied science degree in Hazardous Materials Man- 
agement Technology. The workshops are oriented towards specific 
applied technical training (40 Hour OSHA/80 Hour WISHA, Haz- 
ardous/Radioactive Waste Video conference, and others) whereas 
the degree program provides a broad background in the skills 





needed for environmental technicians (16 hazmat courses plus sup- 
port sciences and humanities). The degree program, combined with 
hazmat work experience, should provide the necessary background 
for project supervision as well as for skilled field technicians. 


3860 (CONF-910981-—, pp. 681-684) Improving conduct of 
operations in nuclear waste cleanup projects. Yeazel, J.A.; 
Rowland, T.J.; Gessner, R.F. USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation 91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The West Valley Demonstration Project (WVDP) is a cleanup 
effort which is actively removing liquid high-level waste from an un- 
derground storage tank, extracting radioactive cesium from the 
liquid using an iron-exchange system, and stabilizing the resulting 
low-level waste in an NRC-endorsed cement waste form. Additional 
activities involve:Volume reduction of low-level waste, Low-level 
waste treatment, Spent-fuel management, Hazardous waste 
management, Facility and equipment decontaminating and decom- 
missioning, Vitrification facility construction and testing, Analytical 
and environmental chemistry, Engineering, construction, and 
quality-related activities. This project involves managing nuclear 
and hazardous wastes, with utmost attention to safety of the work- 
force, public, and environment. An aggressive program in under 
way to improve conduct of operations in all areas. Implementation 
of DOE Order 5480.19, “Conduct of Operations Requirements for 
DOE Facilities’, is proceeding on schedule. The effective use of 
champions among first-line supervisors, application of ownership, 
and effective interaction among the facilities and technological ex- 
pertise at other Westinghouse divisions has resulted in value 
added to the Department of Energy at this facility. 


3861 (CONF-9206415—) Visions for a sustainable world: A 
conference on science, technology and social responsibility: 
Conference report. Student Pugwash U.S.A., Washington, DC 
(United States). [1992]. 157p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-92ER61375. From 7. Stu- 
dent Pugwash USA's international conference on visions for a 
sustinable world; Atlanta, GA (United States); 14-20 Jun 1992. Or- 
der Number DE94001664. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the organization, activities, and out- 
comes of Student Pugwash USA's 1992 International Conference, 
Visions for a Sustainable World: A Conference on Science, Tech- 
nology and Social Responsibility. The conference was held June 
14-20, 1992 at Emory University, and brought together 94 students 
and over 65 experts from industry, academe, and government. The 
conference addressed issues ranging from global environmental 
cooperation to the social impacts of the Human Genome Project to 
minority concerns in the sciences. It provided a valuable forum for 
talented students and professionals to engage in critical dialogue 
on many interdisciplinary issues at the juncture of science, technol- 
ogy and society. The conference challenged students — the world’s 
future scientists, engineers, and political leaders — to think broadly 
about global problems and to devise policy options that are viable 
and innovative. The success of the conference in stimulating inter- 
est, understanding, and enthusiasm about interdisciplinary global 
issues is clearly evident from both the participants’ feedback and 
their continued involvement in Student Pugwash USA programs. 
Six working groups met each morning. The working group themes 
included: environmental challenges for developing countries; en- 
ergy options: their social and environmental impact; health care in 
developing countries; changing dynamics of peace and global se- 
curity; educating for the socially responsible use of technology; 
ethics and the use of genetic information. The conference was 
specifically designed to include mechanisms for ensuring its long- 
term impact. Participants were encouraged to focus on their 
individual role in helping resolve global issues. This was achieved 
through each participant’s development of a Personal Plan of 
Action, a plan which mapped out activities the student could under- 
take after the conference to continue’ the dialogue and work 
towards the resolution of global and local problems. 
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3862 (CONF-9303108-, pp. 7-11) Group dynamics 
approach to indusirial energy management. Thomas, D.G. (Syn- 
ergic Resources Corp., Brookfield, WI (United States)). Texas A 
and M Univ., College Station, TX (United States). Energy Systems 
Lab. [1993]. From 15. national industrial energy technology confer- 
ence; Houston, TX (United States); 24-25 Mar 1993. In Fifteenth 
National Industrial Energy Technology Conference: Proceedings. 
371p. Order Number DE93016699. Source: OSTI; NTIS. 

This paper is aimed at people who want to start or rejuvenate an 
energy management effort. The information in this paper is based 
on a combination of four years as the energy coordinator of a 
fertilizer manufacturing plant and other experiences in energy man- 
agement and energy auditing over the last 19 years. It describes 
how to obtain top management support for the program. It de- 
scribes the strategies that the author used and those successfully 
used by other energy managers. The author also describes how he 
accidentally lost some of the management support three years into 
the program. This paper describes how he obtained important sup- 
port from the financial peopie just by asking them the right 
questions. He describes the strategies he used to get funding for 
major projects. He also tells how to get the most from utility rebate 
programs. He also describes strategies that did not work. 


3863 (CONF-9303108-, pp. 71-80) Understanding utility 
rates or how to operate at the lowest $/Btu. Phillips, J.N. (Lone 
Star Gas Co., Dallas, TX (United States)). Texas A and M Univ., 
College Station, TX (United States). Energy Systems Lab. [1993]. 
From 15. national industrial energy technology conference; Hous- 
ton, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

This paper is intended to give the reader knowledge into utility 
marketing strategies, rates, and services. Although water is a utility 
service, this paper concerns itself with the energy utilities, gas and 
electric. Commonality and diversity exist in the strategies and rates 
of the gas and electric utilities. Both provide services at no charge 
which make energy operation for their customers easier, safer and 
more economical. It is important to become familiar with utility 
strategies, rates, and services because energy knowledge helps 
your business operate at the lowest energy cost ($/Btu). 


3864 (DOE/EIA-0555(93)/2) User-needs study for the 1993 
residential energy consumption survey. USDOE Energy Infor- 
mation Administration, Washington, DC (United States). Office of 
Energy Markets and End Use. 24 Sep 1993. 205p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94000627. Source: OSTI; NTIS; GPO; GPO Dep. 

During 1992, the Energy Information Administration (EIA) con- 
ducted a user-needs study for the 1993 Residential Energy 
Consumption Survey (RECS). Every 3 years, the RECS collects in- 
formation on energy consumption and expenditures for various 
classes of households and residential buildings. The RECS is the 
only source of such information within EIA, and one of only a few 
sources of such information anywhere. EIA sent letters to more 
than 750 persons, received responses from 56, and held 15 meet- 
ings with users. Written responses were also solicited by notices 
published in the April 14, 1992 Federal Register and in several 
energy-related publications. To ensure that the 1993 RECS meets 
current information needs, EIA made a specific effort to get input 
from policy makers and persons needing data for forecasting ef- 
forts. These particular needs relate mainly to development of the 
National Energy Modeling System and new energy legislation be- 
ing considered at the time of the user needs survey. 


3865 (DOE/ER-—30194-Vol.1) A research needs assess- 
ment for the capture, utilization and disposal of carbon dioxide 
from fossil fuel-fired power plants: Volume 1, Executive sum- 
mary: Final report. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Jul 1993. 61p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-92ER30194. Order 
Number DE94002377. Source: OSTI; NTIS; GPO Dep. 

This study identifies and assesses system approaches in order 
to prioritize research needs for the capture and non-atmospheric 
sequestering of a significant portion of the carbon dioxide (CO2) 
emitted from fossil fuel-fired electric power plants (US power plants 
presently produce about 7% of the world’s CO2 emissions). The 
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study considers capture technologies applicable either to existing 
plants or to those that optimistically might be demonstrated on a 
commercial scale over the next twenty years. Specific conclusions 
are as follows: (1) To implement CO, capture and sequestration 
on a national scale will decrease power plant net efficiencies and 
significantly increase the cost of electricity. To make responsible 
societal decisions, accurate and consistent economic and environ- 
mental analysis of all alternatives for atmospheric CO, mitigation 
are required. (2) Commercial CO, capture technology, though ex- 
pensive and energy intensive, exists today. (3) The most promising 
approach to more economical CO. capture is to develop power 
plant systems that facilitate efficient CO2 capture. (4) While CO, 
disposal in depleted oil and gas reservoirs is feasible today, the 
ability to dispose of large quantities Of COz is highly uncertain be- 
cause of both technical and institutional issues. Disposal into the 
deep ocean or confined aquifers offers the potential for large quan- 
tity disposal, but there are technical, safety, liability, and 
environmental issues to resolve. Therefore, the highest priority re- 
search should focus on establishing the feasibility of large scale 
disposal options. 


3866 (DOE/ER/75849-1) Reaching the hip-hop genera- 
tion: Final (symposium proceedings) report. MEE Productions, 
Inc., Philadelphia, PA (United States). May 1993. 35p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
FG02-93ER75849. (CONF-9303241-: Motivational Educational En- 
tertainment, Inc (MEE) conference, New York, NY (United States), 
1-2 Mar 1993). Order Number DE94003535. Source: OSTI; NTIS; 
GPO Dep. 

The goal of this final (closing) report is to capture the flavor of 
the symposium held March 1 and 2, 1993 in New York City con- 
vened by Motivational Educational Entertainment, Inc. (MEE), a 
black-owned communications research, consulting, and video pro- 
duction company based in Philadelphia, Pennsylvania. The mission 
of MEE is to understand, reach, and positively affect inner-city 
youth. Traditional communication approaches from mainstream 
sources to at-risk youth often don't account for the unique way 
youth communicate among themselves and how they relate to the 
media. This understanding, however, is crucial. To understand 
youth communication, the people who create and send both enter- 
taining and educational messages to urban youth must be brought 
into the dialogue. The meeting in New York was intended to pro- 
vide an important opportunity for senders to meet and evaluate the 
appropriateness and effectiveness of their messages. In addition, 
the MEE symposium provided a forum for the continuing public de- 
bate about what needs to be done to reach today’s urban teens. 
Included in this document is a description of symposium goals/ 
objectives, symposium activities, the reaction to and analysis of the 
symposium, recommendations for future MEE courses of action, 
and an appendix containing copies of press articles. 


3867 (FEMP-2308) Organizing for public involvement in 
Fernald decision-making. Morgan, K.L. (USDOE Fernald Field 
Office, OH (United States)); Hoopes, J. Fernald Environmental 
Restoration Management Corp., Cincinnati, OH (United States). 
Fernald Environmental Management Project. 24 Oct 1993. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-920R21972. (CONF-931095-48: Department of 
Energy environmental remediation conference, Augusta, GA 
(United States), 24-28 Oct 1993). Order Number DE94002551. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Fernald is returning to the basics of interpersonal communication 
as a cornerstone of its public involvement program. The guiding 
premise behind this concept is the belief that face-to-face interac- 
tion between people is more likely to build trust and confidence 
than public meetings, news releases and other traditional public in- 
formation techniques. A network of project spokespersons, called 
“envoys,” is being organized to develop person-to-person relation- 
ships with people interested in the future of Fernald. To support 
this approach, public affairs personnel are adopting roles as man- 
agement consultants and communications coaches in addition to 
serving in their traditional role as public information specialists. 
Early observations seem to show signs of improvement in the level 
of public trust in Fernald decision-makers. 
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3868 (NREL/CP-200-5768-Vol.3, pp. 1494-1506) Options 
for cost-effectively reducing atmospheric methane concentra- 
tions from anthropogenic biomass sources. Roos, K.F. 
(Environmental Protection Agency, Washington, DC (United 
States)); Jacobs, C.; Orlic, M. National Renewable Energy Lab., 
Golden, CO (United States). [1993]. (CONF-9308106—Vol.3: 1. 
biomass conference of the Americas: energy, environment, agricul- 
ture, and industry, Burlington, VT (United States), 30 Aug - 2 sep 
1993). In First biomass conference of the Americas: Energy, envi- 
ronment, agriculture, and industry: Proceedings, Volume 3. 463p. 
Order Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

Methane is a major greenhouse gas, second only to carbon 
dioxide in its contribution to future global warming. Methane con- 
centrations have more than doubled over the last two centuries 
and continue to rise annually. These increases are largely corre- 
lated with increasing human populations. Methane emissions from 
human related activities currently account for about 70 percent of 
annual emissions. Of these human related emissions, biomass 
sources account for about 75 percent and non-biomass sources 
about 25 percent. Because methane has a shorter lifetime than 
other major greenhouse gases, efforts to reduce methane emis- 
sions may fairly quickly be translated into lower atmospheric 
concentrations of methane and lower levels of radiative forcing. 
This fairly quick response would have the benefit of slowing the 
rate of climate change and hence allow natural ecosystems more 
time to adapt. Importantly, methane may be cost-effectively re- 
duced from a number of biomass and non-biomass sources in the 
United States and worldwide. Methane is a valuable fuel, not just a 
waste by-product, and often systems may be reconfigured to reap 
the fuel value of the methane and more than justify the necessary 
expenditures. Such options for reducing methane emission from 
biomass sources exist for landfills, livestock manures, and ruminant 
livestock, and have been implemented to varying degrees in coun- 
tries around the world. However, there are a number of barriers 
that hinder the more widespread use of technologies, including in- 
stitutional, financial, regulatory, informational, and other barriers. 
This paper describes an array of available options that may be 
cost-effectively implemented to reduce methane emissions from 
biomass sources. This paper also discusses a number of programs 
that have been developed in the United States and internationally 
to promote the implementation of these methane reduction options 
and overcome existing barriers. 


3869 (NREL/CP-200-5768-Vol.3, pp. 1712-1722) Tax issues 
and incentives for biomass projects. Martin, K. (Chadbourne & 
Parke, Washington, DC (United States)). National Renewable 
Energy Lab., Golden, CO (United States). [1993]. (CONF- 
9308106-Vol.3: 1. biomass conference of the Americas: energy, 
environment, agriculture, and industry, Burlington, VT (United 
States), 30 Aug - 2 sep 1993). In First biomass conference of the 
Americas: Energy, environment, agriculture, and industry: Pro- 
ceedings, Volume 3. 463p. Order Number DE94000436. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The federal government offers a number of tax incentives to de- 
velopers of biomass projects. This paper describes each tax 
benefit, explains what conditions must be met before the benefit is 
available, and offers practical insights gained from working for over 
10 years in the field. Understanding what tax benefits are available 
is important because the more tax benefits a developer can qualify 
for in connection with his project, the less expensive the project will 
be to build and operate and the easier it will be to arrange financ- 


ing because there will be higher returns in the project for potential 
investors. 


3870 (NREL/CP—200-5768-Vol.3, pp. 1770-1786) Case his- 
tory of MSW-to-energy financings. Barrett, D.L. (Privatization 
Captial Group, Plymouth, Mi (United States)). National Renewable 
Energy Lab., Golden, CO (United States). [1993]. (CONF- 
9308106—Vol.3: 1. biomass conference of the Americas: energy, 
environment, agriculture, and industry, Burlington, VT (United 
States), 30 Aug - 2 sep 1993). In First biomass conference of the 
Americas: Energy, environment, agriculture, and industry: Pro- 
ceedings, Volume 3. 463p. Order Number DE94000436. Source: 
OSTI; NTIS; INIS; GPO Dep. 





The development of solid waste treatment facilities is dependent 
upon the developer having sufficient resources to fund the develop- 
ment of a project and the ability of the project to be financed. The 
access to capital to develop, construct and operate a facility is the 
key component of the development process. The author is not 
diminishing the need for long-term waste agreements, the advan- 
tages of a superior technology or the benefit of experience. 
However, without capital, a project will never be initiated and the 
other components are immaterial. This paper reviews development 
financing with a case study of an environmental development 
company with a new technology and project financing with a com- 
parison of four financings of Waste to Energy (WTE) facilities. Prior 
to reviewing the financings, the components of a project including 
the participants, agreements, and cash flows are discussed to es- 
tablish a foundation for the later discussion. The analysis is not 
intended to be directly applicable to material recovery and 
composting facilities, however, many issues are common to all en- 
vironmental facilities. 


3871 (NREL/CP-—200-5768-Vol.3, pp. 1796-1801) Power 
from municipal solid waste. Fidalgo dos Reis, A. (Companhia En- 
ergetica de Sao Paulo (Brazil)). National Renewable Energy Lab., 
Golden, CO (United States). [1993]. (CONF-9308106—Vol.3: 1. 
biomass conference of the Americas: energy, environment, agricul- 
ture, and industry, Burlington, VT (United States), 30 Aug - 2 sep 
1993). In First biomass conference of the Americas: Energy, envi- 
ronment, agriculture, and industry: Proceedings, Volume 3. 463p. 
Order Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper evaluates the energy production potential from urban 
wastes for several cities in Latin America. Technologies available 
for transforming wastes into energy are reviewed and the high effi- 
ciency and low pollution levels obtained are discussed based on 
some very successful examples in the developed countries. 
Several criteria to help plan a plant and choose its location and ap- 
propriate size are presented under the framework of environmental 
and energy constraints. Economic and financial feasibility, barriers 
to the introduction of new technologies and their transfer to devel- 
oping countries, and political obstacles created by the lobby that is 
taking advantage of the present situation are presented. Manage- 
ment of such plants requires that a social communication program 
be well designed to touch and inform the public about the impor- 
tance of the plants; it should also emphasize the gains to society. 
Marketing strategies are presented that will highlight life quality im- 
provement and preservation of the environment to decision makers 
and the public. A case study for the city of Sao Paulo, Brazil, will 
be discussed in detail, showing how several levels of decision 
makers are involved in the preparation of the feasibility study and 
in raising financial resources both inside and outside the country. 
The study is for a large plant with a capacity of 1,800 ton/day and 
the generation of 27 MW of electric power. 


3872 (NREL/CP—200-5768-Vol.3, pp. 1802-1817) The role of 
natural resource and environmental economics in determining 
the trade-offs in consumption and production of energy in- 
puts: The case of biomass energy crops. Downing , M. (Oak 
Ridge National Lab., TN (United States)); Graham, R.L. National 
Renewable Energy Lab., Golden, CO (United States). [1993]. DOE 
Contract AC05-840R21400. Contract TV-087041V. (CONF- 
9308106—Vol.3: 1. biomass conference of the Americas: energy, 
environment, agriculture, and industry, Burlington, VT (United 
States), 30 Aug - 2 sep 1993). In First biomass conference of the 
Americas: Energy, environment, agriculture, and industry: Pro- 
ceedings, Volume 3. 463p. Order Number DE94000436. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Natural resource economics issues deal with flows and funds of 
renewable and nonrenewable resources over time. These issues 
include topics concerned with management of fisheries, forests, 
mineral, energy resources, the extinction of species and the irre- 
versibility of development over time. Environmental economics 
issues deal with regulation of polluting activities and the valuation 
of environmental amenities. In this study we outline a framework 
for studying both natural resource and environmental economics is- 
sues for any renewable or nonrenewable resource. Valuation from 
both the cost and benefit sides are addressed as they relate to the 
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valuation of environmental programs or policies. By using this top- 
down approach to analyze and determine the costs and benefits of 
using renewable or nonrenewabie resources, policy-makers on the 
global, national and local scales may be better informed as to the 
probable nonmarket and market ramifications of their natural re- 
source and environmental policy decisions. The general framework 
for analysis is then focused to address biomass energy crops and 
their usage as inputs to energy production. As with any energy 
technology, a complete analysis must include an examination of 
the entire fuel cycle; specifically both production and consumption 
sides. From a production standpoint, market valuation issues such 
as crop management techniques, inputs to production, and com- 
munity economics issues must be addressed as well as nonmarket 
valuation issues such as soil erosion, ground water effects and car- 
bon sequestration. On the consumption side, market valuation 
considerations such as energy fuel efficiency and quality, cost of 
conversion and employment of labor are important factors while the 
critical nonmarket valuation factors are ambient air visibility, green- 
house gas release, and disposal of the by-products of conversion 
and combustion. 


3873 (NREL/CP—200-5768-Vol.3, pp. 1818-1832) An inven- 
tory control model for biomass dependent production systems. 
Grado, S.C. (Pennsylvania State Univ., University Park, PA (United 
States)); Strauss, C.H. National Renewable Energy Lab., Golden, 
CO (United States). [1993]. (CONF-9308106—Vol.3: 1. biomass 
conference of the Americas: energy, environment, agriculture, and 
industry, Burlington, VT (United States), 30 Aug - 2 sep 1993). In 
First biomass conference of the Americas: Energy, environment, 
agriculture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

The financial performance of a biomass dependent production 
system was critiqued based on the development and validation of 
an inventory control model. Dynamic programming was used to ex- 
amine the constraints and capabilities of producing ethanol from 
various biomass crops. In particular, the model evaluated the 
plantation, harvest, and manufacturing components of a woody bio- 
mass supply system. The optimum wood to ethanol production 
scheme produced 38 million litres of ethanol in the harvest year, at 
13.6 million litre increase over the least optimal policy as demon- 
strated in the dynamic programming results. The system produced 
ethanol at a delivered cost of $0.38 L—' which was consistent with 
the unit costs from other studies. Nearly 60% of the delivered costs 
were in ethanol production. The remaining costs were attributed to 
growing biomass (14%), harvest and shipment of the crop (18%), 
storage of the raw material and finished product (7%) and “lost 
sales” (2%). Inventory control, in all phases of production, proved 
to be an important cost consideration throughout the model. The 
model also analyzed the employment of alternative harvesting poli- 
cies and the use of different or multiple feedstocks. A comparison 
between the least cost wood system and an even cut wood system 
further revealed the benefits of using an inventory control system. 


3874 (NREL/CP-—200-5768-Vol.3, pp. 1849-1854) Public be- 
liefs that may affect biomass development. Draper, H.M. 
(Tennessee Valley Authority, Norris, TN (United States)). National 
Renewable Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106—Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 4683p. Order Number DE94000436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Tennessee River chip mill controversy involves the expan- 
sion of the pulp and paper industry rather than the biomass energy 
industry; however, the concerns expressed by environmentalists 
are likely to be the same for biomass projects that propose use of 
privately-owned land. It may be incorrect to assume that private 
landowners will have more flexibility in forest management tech- 
niques than public agencies. In fact, when faced with a potentially 
large new demand source for wood, environmentalists will try to 
stop the project while pushing for stringent regulation of harvesting. 
This paper describes and analyzes beliefs about forest manage- 
ment (related to biomass energy) taken from the 1,200 letters and 
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200 public hearing statements received by TVA on the chip mill en- 
vironmental impact statement. The chip mill controversy suggests 
that there is a potential for strong coalitions to form to stop new 
biomass demand sources. As much as possible, the biomass 
industry will need to anticipate and address land management is- 
sues. New concepts such as landscape ecology and ecosystem 
management should be considered. Even so, increased use of 
non-dedicated biomass resources will require more public accep- 
tance of the concept that ecosystems and their biomass resources 
can tolerate increased levels of management. 


3875 (NREL/CP-200-5768-Vol.3, pp. 1855-1860) Considera- 
tions in implementing integrated biomass energy systems in 
developing countries. Perlack, R.D. (Oak Ridge National Lab., TN 
(United States)); Ranney, J.W. National Renewable Energy Lab., 
Golden, CO (United States). [1993]. (CONF-9308106—Vol.3: 1. 
biomass conference of the Americas: energy, environment, agricul- 
ture, and industry, Burlington, VT (United States), 30 Aug - 2 sep 
1993). In First biomass conference of the Americas: Energy, envi- 
ronment, agriculture, and industry: Proceedings, Volume 3. 463p. 
Order Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

Biomass energy is emerging as a real option for satisfying power 
needs in developing countries. Experience has shown improve- 
ments in GDP are directly linked to increased consumption of 
energy. Biomass energy can also be environmentally and develop- 
mentally beneficial where it will be both grown and used. Biomass 
production can offset deforestation, reduce soil erosion, increase 
rural employment, and stimulate development. Moreover, when bio- 
mass is grown renewably there is no net buildup of atmospheric 
carbon. Issues and barriers associated with implementing 
integrated biomass energy systems in developing countries are dis- 
cussed. An integrated biomass energy system is dependent on 
sustainably grown and managed energy crops, supportive of rural 
development, and environmentally beneficial, adapted to local 
conditions; takes advantage of by- and co-products and uses con- 
version technologies that have been optimized for biomass. A 
preliminary evaluation of a biomass to electricity project relying on 
plantation grown feedstocks in Southwest China indicates that bio- 
mass could be grown and converted to electricity at costs lower 
than alternatives and yield an internal rate of return of about 15%. 
The IRR based on a social and environmental benefits are sub- 
stantial and investment in the facility is well-justified. However, 
assessing biomass energy systems is exceedingly compiex. Con- 
siderations are grouped into biomass production, biomass logistics 
and transport, and biomass conversion. Implementation requires 
considerations of energy and economics, institutional and social is- 
sues, and environmental issues. The conclusion that such a project 
would be viable in rural China is shadowed by many site-specific 
circumstances and highlights the need for systematic and inte- 
grated appraisal. 


3876 (PNL-8917) Workforce Transition Modeling Environ- 
ment user’s guide. Stahiman, E.J.; Oens, M.A.; Lewis, R.E. 
Pacific Northwest Lab., Richland, WA (United States). Oct 1993. 
48p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94003143. Source: 
OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) was tasked by the US 
Department of Energy Albuquerque Field Office (DOE-AL) to de- 
velop a workforce assessment and transition planning tool to 
support integrated decision making at a single DOE installation. 
The planning tool permits coordinated, integrated workforce 
planning to manage growth, decline, or transition within a DOE in- 
stallation. The tool enhances the links and provides commonality 
between strategic, programmatic, and operations planners and hu- 
man resources. Successful development and subsequent 
complex-wide implementation of the model also will facilitate plan- 
ning at the national level by enforcing a consistent format on data 
that are now collected by installations in corporate-specific formats 
that are not amenable to national-level analyses. The workforce as- 
sessment and transition planning tool, the Workforce Transition 
Modeling Environment (WFTME), consists of two components: the 
Workforce Transition Model and the Workforce Budget Constraint 
Model. The Workforce Transition Model, the preponderant of the 
two, assists decision makers identify and evaluate alternatives for 
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transitioning the current workforce to meet the skills required to 
support projected workforce requirements. The Workforce Budget 
Constraint Model helps estimate the number of personnel that will 
be affected by a given workforce budget increase or decrease and 
assists in identifying how the corresponding hirings or layoffs 
should be distributed across the Common Occupation Classifica- 
tion System (COCS) occupations. This user's guide describes the 
use and operation of the WFTME. This includes the functions of 
modifying data and running models, interpreting output reports, and 
an approach for using the WFTME to evaluate various workforce 
transition scenarios. 
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Refer also to citation(s) 2956, 3181, 3263, 3264, 3265, 3266, 
3267, 3268, 3269, 3270, 3271, 3272, 3288, 3291, 3308, 3313, 
3353, 3404, 3427, 3855, 3857, 3858, 3859, 3860, 3861, 3963, 
3964, 3965, 3968, 3974, 3979, 3985, 5125, 5157, 5188, 52171, 
5229, 5283, 5320, 5357, 5439, 5448 


3877 (ANL/EA/CP-—79849) From preliminary remediation 
goals to final remediation levels: Waltzing down a tortuous 
path. Haroun, L.A.; MacDonell, M.M.; Blunt, D.L. Argonne National 
Lab., IL (United States). Oct 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-931095-55: Department of Energy environmental remedia- 
tion conference, Augusta, GA (United States), 24-28 Oct 1993). 
Order Number DE94002906. Source: OSTI; NTIS; INIS; GPO Dep. 

The development of cleanup criteria is one of the major objec- 
tives of the risk assessment process at a Superfund site. The 
process begins at scoping, with the development of preliminary re- 
mediation goals (PRGs); continues into the baseline risk 
assessment and feasibility study, during which the significant con- 
taminants of concern and pathways are identified and modifying 
factors applied to the PRGs; and is completed with the determina- 
tion of the final remediation levels, set out in the record of decision. 
This process is described for the chemical plant operable unit of 
the Weldon Spring site, for which soil cleanup criteria were final- 
ized in the record of decision, signed in September of 1993. 


3878 (ANL/EWM/PROC-—80964) Proceedings of pollution 
prevention and waste minimization tools workshops. Argonne 
National Lab., IL (United States). [1993]. 97p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9305297—Summ.: Pollution prevention and waste 
minimization tools workshops, Clearwater, FL (United States), 17- 
19 May 1993). Order Number DE94002939. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of the first workshop on pollution prevention and 
waste minimization was to bring together representatives of DOE 
contractors to discuss three topics: Information sharing strategies 
and mechanisms; Process waste assessments; and Fleet and 
plant operations and maintenance. The topics were discussed in 
three concurrent group sessions. Participants in each group were 
encourage to work toward achieving two main objectives: Establish 
a “clear vision” of the overall target for their session’s program; and 
Determine the steps to be followed to carry out the target program. 


3879 (ANL/IFR/CP-80866) Issues management made eas- 
ier. Brownson, L. Argonne National Lab., IL (United States). 
[1993]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9310201-1: 7. 
annual Idaho National Engineering Laboratory (INEL) computing 
symposium, Idaho Falls, ID (United States), 5-8 Oct 1993). Order 
Number DE94001430. Source: OSTI; NTIS; GPO Dep. 

Increases in ES&H compliance issues within the past few years 
have necessitated a formal process by which DOE facilities ad- 
dress these issues. In May 1991, ANL-W implemented the ANL-W 
Issues Management System (IMS) to facilitate the management of 
compliance issues and scheduling of corrective action plans with 
limited resources. The central focus of this process is a computer 
database, Integrated Resource Management System (IRMS), 
which allows quick retrieval of compliance information, organization 
of compliance issues based on a risk-based prioritization methodol- 
ogy, and tracking of corrective action plans. Without the IRMS, the 





ANL-W Issues Management System would have been difficult to 
administer and manage. ANL-W has used the IRMS for both audit 
preparation and audit response, most noticeably the preparation 
and subsequent response to the 1991 Tiger Team audit. The IRMS 
was used to track ANL-W Self-Assessment corrective action plans, 
provide instant information to Tiger Team members regarding Self- 
Assessment findings, produce prioritized lists of Tiger Team 
concerns for developing corrective action plans, and track Tiger 
Team corrective action plans. Status reports to senior, laboratory 
management regarding the Tiger Team corrective action plan are 
produced based on information provided by the IRMS. This paper 
discusses the criteria used for selecting the IRMS, implementation 
of the Issues Management System using the IRMS, lessons 
learned, and the future evolution of the IRMS. 


3880 (CONF-910981—, pp. 31-35) Creating a context for 
public confidence in environmental remediation programs. Se- 
rie, P.J. (Environmental Issues Management, Inc., Seattle, WA 
(United States)); Dressen, A.L. USDOE Assistant Secretary for En- 
vironmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation 91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

Achieving public, political and regulatory confidence in environ- 
mental remediation programs challenges every member of every 
remediation team. Based on review of many controversial projects, 
this paper proposes a process-oriented approach to gaining and 
maintaining public confidence. It emphasizes the need to identify 
and understand potential stakeholders, and to design an overall 
context that incorporates public and institutional involvement into 
the investigation and remediation program. It calls for early strategy 
development, “ownership” of the public confidence strategy by all 
levels of staff and management, and a pro-active approach. It sug- 
gests practical actions that can be taken to implement an overall 
approach that is tailored for a specific program. Finally, it encour- 
ages environmental professionals to recognize the positive 
elements of remediation and use them effectively to enhance com- 
munication, consensus and confidence. 


3881 (CONF-910981-, pp. 39-42) How public issues shape 
environmental restoration plans - experiences with Colorado 
UMTRA projects. Hunt, B.; Monaghan, J. USDOE Assistant Sec- 
retary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Federal environmental restoration plans are being significantly 
impacted by “grassroots” public pressure and by community de- 
mands, some of which have little relation to the technical standards 
of remediation and which go well beyond authorizing legislation. 
These demands often represent significant additional project costs. 
A review of Uranium Mill Tailings Remedial Action (UMTRA) Pro- 
gram experiences in Colorado suggests that the more serious 
“grassroots” issues associated with remediation rarely diminish 
and, in fact, will intensify over time. This presents program admin- 
istrators with the dilemma of attempting to adhere to program 
mandates and keep projects within budget, while at the same time 
trying to be responsive to community concerns. Such high-profiled 
community debates have the ability to delay remediation and even 
jeopardize important projects. After prolonged public debate, when 
it becomes clear an issue will not dissipate, project officials may be 
forced to meet certain community demands. Often, this results in 
not only increased costs, but a loss of public confidence in clean- 
up efforts. Evidence also suggests, however, that when critical 
public issues can be identified and addressed before they become 
overly contentious, significant problems and controversy can be 
avoided; but, the situation is made difficult because project officials 
often lack the policy guidance to determine which, if any, commu- 
nity demands should be addressed and to what extent they should 
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be met. The adoption of several key public policy principles by pro- 
gram administrators will provide a greater ability to address 
community demands in a timely and successful manner. 


3882 (CONF-910981—, pp. 55-58) Programmatic environ- 
mental impact statement for the Office of Environmental 
Restoration and Waste Management. Sjoblom, G.L. (DOE, Wash- 
ington, DC (United States)); Langum, R.B.; Bauer, J.D. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century”. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The paper will describe the background for the Programmatic 
Environmental Impact Statement and activities influencing this doc- 
ument. The results of scoping meetings will be described in detail. 
The new management structure, contracting vehicle and future ac- 
tivities will be explained. 


3883 (CONF-910981—, pp. 59-60) Department of Energy 
policy for acceptance of facilities for environmental restora- 
tion. Murphie, W.E.; Fiore, J.J. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

This paper summarizes the policy of DOE’s Office of 
Environmental Restoration for accepting new facilities into the Envi- 
ronmental Restoration Program. Facilities that are eligible for 
acceptance include DOE buildings, structures, and sites that are 
currently the responsibility of operating program, of the Office of 
Nuclear Energy, the Office of Defense Programs, and the Office of 
Energy Research. The policy states that the Office of Environmen- 
tal Restoration, under DOE’s Office of Environmental Restoration 
and Waste Management (EM), will accept DOE-contaminated facili- 
ties that are surplus to DOE needs and have no future intended 
use. The facilities will be turned over to EM for remediation or de- 
commissioning when they are completely shutdown and when 
stored nuclear and hazardous materials have been removed. 


3884 (CONF-910981-—, pp. 85-90) Strategic planning of an 
integrated program for state oversight agreements. Walzer, 
A.E. (Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States)); Cothron, T.K. USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

Among the barrage of agreements faced by federal facilities are 
the State Oversight Agreements (known as Agreements in Princi- 
ple in many states). These agreements between the Department of 
Energy (DOE) and the states fund the states to conduct indepen- 
dent environmental monitoring and oversight which requires plans, 
studies, inventories, models, and reports from DOE and its man- 
agement and operating contractors. Many states have signed such 
agreements, including Tennessee, Kentucky, Washington, Idaho, 
Colorado, California, and Florida. This type of oversight agreement 
originated in Colorado as a result of environmental concerns at the 
Rocky Flats Plant. The 5-year State Oversight Agreements for Ten- 
nessee and Kentucky became effective on May 13, 1991, and fund 
these states nearly $21 million and $7 million, respectively. Imple- 
mentation of these “comprehensive and integrated” agreements is 
particularly complex in Tennessee where the DOE Oak Ridge 
Reservation houses three installations with distinctly different mis- 
sions. The program development and strategic planning required 
for coordinating and integrating a program of this magnitude is dis- 
cussed. Included are the organizational structure and interfaces 
required to define and coordinate program elements across plants 
and to also effectively negotiate scope and schedules with the 
state. The planned Program Management Plan, which will contain 
implementation and procedural guidelines, and the management 
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control system for detailed tracking of activities and costs are out- 
lined. Additionally, issues inherent in the nature of the agreements 
and implementation of a program of this magnitude are discussed. 
Finally, a comparison of the agreements for Tennessee, Kentucky, 
Colorado, and Idaho is made to gain a better understanding of the 
similarities and differences in State Oversight Agreements to aid in 
implementation of these agreements. 


3885 (CONF-910981-—, pp. 91-94) Approach and strategy 
for setting remedial action goals for multiple sites with multi- 
ple contaminants. White, R.K. (Oak Ridge National Lab., TN 
(United States)); King, A.D.; Redfearn, A. USDOE Assistant Secre- 
tary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century’. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

in the 1980's most of the decisions to remediate Superfund sites 
were based on the mere existence of contamination rather than the 
degree of actual public health risk. Cost appeared to be the most 
significant factor in the selection of the remedial action alternative 
(1) However, the final version of the National Contingency Plan 
(NCP) (2) which implements the requirements established under 
CERCLA, specifies that one of the two threshold criteria which the 
final remedy must meet is overall protection of human health and 
the environment. But what do we mean by protection? What level 
of risk are we willing to accept? Goals and priorities need to be 
more clearly defined in the decision-making process. Remedial 
Action Goals must be established early on in the Remedial Investi- 
gation/Feasibility Study (RI/FS) so that (1) the baseline risk 
assessment can determine whether the risks posed by the site are 
acceptable, and (2) remedial action alternatives that can achieve 
the goals can be identified. Here we present approaches that we 
are developing for setting Remedial Action Goals that are both 
consistent with EPA regulations and guidance, and that are suffi- 
ciently flexible to address the diversity of environmental concerns 
posed by the multiple hazardous waste sites under the auspices of 
the Department of Energy Field Office, Oak Ridge - Environmental 
Restoration Division (DOE-OR/ERD). Such approaches are likely to 
be particularly relevant for other large facilities with multiple sites 
and multiple contaminants. 


3886 (CONF-910981-, pp. 129-133) Facilitation techniques 
for environmental restoration planning and implementation. 
Bench, J. (Department of Energy Grand Junction Projects Office, 
CO (United States)). USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation ’91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

Successful environmental restoration requires effective coordina- 
tion of efforts among many disciplines. It also must address a 
broad array of regulatory concerns, select suitable technical solu- 
tions, and consider various social and political concerns. 
Chem-Nuclear Geotech, Inc. (Geotech), uses trained facilitators 
who apply special planning and problem-solving techniques to help 
ensure success in these multifaceted efforts. Facilitated sessions, 
which often include representatives from regulatory agencies (e.g., 
the US Environmental Protection Agency and state officials) as well 
as Geotech and US Department of Energy (DOE) personnel, help 
clarify the direction of environmental restoration early in the plan- 
ning and design phases, provide substantial savings to the DOE, 
reduce redesign activities, shorten schedules, and eliminate sched- 
ule delays. This paper describes and explains how Geotech 
facilitators use facilitation techniques to assist technical experts in 
environmental restoration plan development and problem solving. 
The paper does not attempt to address all possible facilitated plan- 
ning and problem-solving methods that may be useful, nor does it 
provide sufficient detail about the techniques to allow the reader to 
conduct such activities without further training or instruction. 


3887 (CONF-910981—, pp. 163-164) NEPA/CERCLA inte- 
gration at Rocky Flats. Schassburger, R.J. USDOE Assistant 
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Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Integration of two laws, the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) and the Na- 
tional Environmental Policy Act (NEPA) was mandated by the US 
Department of Energy (DOE) with issuance of DOE Order 5400.4 
in October 6, 1989. NEPA documentation is required for all federal 
actions to thereby consider the impacts of such actions prior to the 
action taking place. On the other hand, CERCLA actions taken by 
the US Environmental Protection Agency (EPA) at non-federal and 
federal sites do not normally take NEPA into consideration, 
although it is not exempted at federal sites. EPA claims that CER- 
CLA is functionally equivalent to N-EPA and therefore NEPA is not 
required. Although EPA maintains the functional equivalency of the 
two laws and formerly resisted to recognize NEPA even in Inter- 
Agency Agreements (IAGs), Rocky Flats has been integrating the 
two laws within documents to avoid duplication of information and 
effort. 


3888 (CONF-910981-—, pp. 165-168) Public involvement in 
remedial work programs at historic low-level radioactive waste 
sites, recent Canadian experience. Franklin, B. (AECL Research, 
Ottawa, Ontario (Canada)). USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The Low-Level Radioactive Waste Management Office (LLR- 
WMO) has, as part of its mandate, a requirement to address public 
information needs concerning low-level radioactive wastes. One as- 
pect of this involves informing and consulting with the public in 
conjunction with remedial work projects carried out by the Office. 


This paper discusses the evolution of this public consultation pro- 
cess. 


3889 (CONF-910981-, pp. 169-171) Working with states 
on a joint DOE/state funded cleanup project. Fahy, L.B. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation ’91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century’. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The Uranium Mill Tailings Radiation Control Act authorizes the 
US Department of Energy to remediate mill tailings at 24 desig- 
nated sites with the active participation of affected states and 
Indian tribes. Specific states and tribal responsibilities are detailed 
in cooperative agreements. This paper provides information on the 
Uranium Mill Tailings Remedial Action Project experience in fulfill- 
ing its mission in cooperation with states and tribes. 


3890 (CONF-910981-, pp. 173-178) Development of an ad- 
ministrative record system and information repository system 
on the Hanford Site, Benton County, Richland, Washington. 
Sprouse, B.S. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The purpose of this paper is to describe the development of an 
administrative record (AR) file system for the Hanford Site in Rich- 
land, Washington. This paper will focus on the background of the 
AR system and its implementation at the Hanford Site; the types of 
documents to be included in an AR file; the management system 
used to develop and implement the AR system; the unique charac- 
teristics of the AR system and the role of the information 
repositories. 





3891 (CONF-910981-, pp. 199-213) Program management 
strategies for following EPA guidance for remedial design/ 
remedial action at DOE sites. Hopper, J.P.; Chew, J.R.; Kowal- 
ski, T.E. USDOE Assistant Secretary for Environmental Restoration 
and Waste Management, Washington, DC (United States). Office 
of Environmental Restoration. 1991. From Environmental remedia- 
tion '91 conference; Pasco, WA (United States); 8-11 Sep 1991. In 
Environmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OST}; NTIS; INIS. 

At the US Department of Energy (DOE) facilities, environmental 
restoration is being conducted in accordance with Federal Facilities 
Compliance Agreements (or Interagency Agreements). These 
agreements establish a cooperative working relationship and often 
define roles, responsibilities and authorities for conduct and over- 
sight of the Remedial Action Programs. The US Environmental 
Protection Agency (EPA) has guidelines on how to initiate and per- 
form remedial actions for sites they are remediating under the 
Comprehensive Environmental Response Compensation and Lia- 
bility Act (CERCLA) as amended by the Superfund Amendments 
and Re-Authorization Act (SARA). This paper addresses some of 
the difference and commonalities between the DOE project man- 
agement procedures and EPA guidance documents. This report 
covers only the RD/RA phase of environmental restoration. On the 
surface, there are many apparent differences between the DOE 
and EPA project management processes. Upon closer review, 
however, many of the differences are the result of applying differ- 
ent terminology to the same phase of a project. By looking for the 
similarities in the two processes rather than hunting for differences, 
many communication problems are avoided. Understanding both 
processes also aids in figuring out when, how and to what extent 
EPA should participate in the RD/RA phase for DOE lead cleanup 
activities. The DOE Remedial Design and Remedial Action process 
is discussed in a stepwise manner and compared to the EPA pro- 
cess. Each element of the process is defined. Activities common to 
both the EPA and DOE are correlated. The annual DOE budget 


cycle for remediation projects and the four-year cycle for appropria- 
tion of remediation funds are discussed, and the constraints of this 
process examined. DOE orders as well as other requirements for 
RD/RA activities are summarized and correlated to EPA regulations 
where this is possible. 


3892 (CONF-910981-, pp. 389-392) Health-based cleanup 
goals at hazardous waste sites: Implications for risk manage- 
ment. Travis, C.C. (Oak Ridge National Lab., TN (United States)). 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

The challenge of setting realistic and well-defined remediation 
goals at hazardous waste sites is not being met. The majority of 
remedial alternatives are being selected without adequate evidence 
of their effectiveness and permanence. Remediation goals are be- 
ing set that are not technically achievable. To correct this situation, 
DOE should focus on the fundamental areas of setting priorities in 
the remediation process and developing and selecting effective and 
permanent remedial alternatives. 


3893 (CONF-910981—, pp. 393-399) Meeting health-based 
standards at hazardous and mixed waste sites: Are we delud- 
ing ourselves?. Wallace, W.A. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Achieving health-based standards is clearly a desirable goal in 
hazardous and mixed waste remediation. However, the application 
of such standards is only appropriate if they can be applied with 
reasonable accuracy and the criteria met using available technol- 
ogy. This paper contends that for a substantial! number of sites, 
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health-based goals cannot be applied with the necessary accuracy. 
Furthermore, it is problematic as to whether current technologies 
can achieve those standards. The paper outlines the uncertainties 
and complexities that undermine the current risk assessment and 
site remediation processes. The paper concludes with a discussion 
of how uncertainty can be managed during remediation using tech- 


niques derived from geotechnical engineering — the observational 
method. 


3894 (CONF-910981-—, pp. 443-446) Putting ecology in en- 
vironmental remediation: The strategic planning process. 
Kapustka, L.A. (Ecological Planning and Toxicology, Inc., Corvallis, 
OR (United States)); Williams, B.A. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Traditional ecological studies have been conducted on many 
sites impacted by hazardous wastes. Yet in many cases, the 
information obtained has had limited value in the selection of reme- 
diation options. This paper discusses the importance of developing 
an ecological risk-based strategic plan to fulfill the scientific and 
social needs demanded in the remediation and restoration of haz- 
ardous waste sites. Ecological issues need to be considered 
seriously at the earliest phases of the scoping process. The deci- 
sions regarding selection of assessment endpoints and data quality 
objectives must be incorporated from the start to insure that cost- 
efficient and useful measurements are used. It is too late to 
develop effective ecological studies after the engineering decisions 
have been made. Strategic planning that integrates ecological con- 
cerns will minimize the frustration and the cost associated with 
clean up of hazardous waste sites and maximize the likelihood of 
successful site restoration 


3895 (CONF-910981-, pp. 447-454) Natural resources 
damage assessments at Department of Energy facilities - 
using the CERCLA process to minimize natural resources in- 
juries. Bascietto, J.J.; Martin, J.F.; Duke, C.S.; Gray, S.1. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century”. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 
Fifty years of research, development and production in support 
of national defense have left the Department of Energy (DOE) with 
numerous radioactive, hazardous and mixed waste sites requiring 
environmental restoration and remediation. The responsibilities for 
DOE associated with releases of these wastes into the environment 
are driving major efforts to characterize contamination problems 
and identify and implement environmental restoration and remedia- 
tion alternatives. The subject of this paper is the recently issued 
DOE guidance to minimize the basis for damage claims for injuries 
to natural resources on, over and under lands owned or controlled 
by DOE associated with the releases of hazardous substances 
from DOE facilities. Depending on the regulatory authority govern- 
ing the facility, the preferred means of evaluating the possibility of 
injury to natural resources is the preparation of an ecological risk 
assessment or an environmental evaluation. As both the natural re- 
source trustee and lead agency at facilities under its control, DOE 
receives dual responsibility requiring site remediation if necessary, 
and that any injured natural resources be restored, or that compen- 
sation for the injuries is made. Several executive and legislative 
sources of authority and responsibility with regard to lead agencies 
and trustees of natural resources will be detailed. Also, ongoing re- 
medial investigation/feasibility study work at the DOE Fernald 
Environmental Management Project near Fernald, Ohio will be de- 
scribed as an example of how this guidance can be applied. 


3896 (CONF-910981-, pp. 455-458) Managing a site 
cleanup under an accelerated schedule: The Lowman Story. 
Mann, P.; Bierley, D. USDOE Assistant Secretary for Environmen- 
tal Restoration and Waste Management, Washington, DC (United 
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States). Office of Environmenta! Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

This paper is intended to shed some light on the multitude of 
problems and issues related to the acceleration of remedial action 
activities at the Department of Energy’s Lowman, Idaho Uranium 
Mill Tailings Remedial Action (UMTRA) Project site. The prereme- 
dial action and construction activities were accelerated to 
accommodate limited funding. This paper will concentrate on sev- 
eral major activities that were accelerated to enable construction 
activities to begin one year ahead of schedule and the issues and 
problems that arose during cleanup and construction. 


3897 (CONF-910981—, pp. 605-613) CERCLA integration 
with site operations the Fernald experience. Coyle, S.W. (West- 
inghouse Environment Management Company, Cincinnati, OH 
(United States)); Shirley, R.S.; Varchol, B.D. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OST]; NTIS; INIS. 

A major transition in the Fernald Environmental Management 
Project (FEMP) site mission has occurred over the past few years. 
The production capabilities formally provided by the FEMP are be- 
ing transferred to private industry through a vendor qualification 
program. Environmental compliance and site cleanup are now the 
primary focus. In line with this program, the production of uranium 
products at the site was suspended in July 1989 in order to 
concentrate resources on the environmental mission. Formal termi- 
nation of the FEMP production mission was accomplished on June 
19, 1991. Environmental issues such as stored inventories of pro- 
cess residues materials and equipment are being addressed under 
the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA). The diversity of these hazards complicates 
the strategic planning for an integrated site cleanup program. The 
FEMP is one of the first Department of Energy (DOE) facilities to 
transition from an active production mission guided by Defense 
Programs (DP) to an environmental mission guided by Environ- 
mental Management (EM) under Leo Duffy. Westinghouse 
Environmental Management Company of Ohio (WEMCO) has been 
charged with integrating all site activities to carry out the cleanup. 
A new management structure has been formulated, and an integra- 
tion approach initiated. Analyses are under way to evaluate all site 
activities such as waste management, safe shutdown, product ma- 
terial disposition and routine environmental monitoring in view of 
CERCLA requirements. Site activities are being broken down into 
three categories: (a) CERCLA driven - restoration work required 
under CERCLA, (b) CERCLA covered - other environmental re- 
quirements which must be integrated with CERCLA, and (c) 
CERCLA exempt (if any). The approach to comply with these cate- 
gorized activities must be negotiated with state and federal 
regulatory agencies. 


3898 (CONF-910981—, pp. 615-619) Successful integration 
of the CERCLA and NEPA compliance processes in the Wel- 
don Spring Site Remedial Action Project: A case study. 
Bierman, G.R. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

Special problems are posed for Department of Energy projects 
by the need to satisfy the environmental compliance documentation 
requirements of both the National Environmental Policy Act (NEPA) 
and the Comprehensive Environmental Response, Compensation 
and Liability Act (CERCLA). For the Weldon Spring Site Remedial 
Action Project, a two-part process was employed for the production 
of CERCLA documents that would also satisfy NEPA. One partin- 
volved determination of the proper level of documentation and 
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integrating the information requirements of both Acts. The second 
part involved managing the Headquarters review, approval and is- 
suance activities. The first full application of this process was 
completed during 1990 for two interrelated actions; removal of the 
bulk waste from the Weldon Spring Quarry (an Operable Unit 
requiring a Remedial Investigation/Feasibility Study), and construc- 
tion of a water treatment plant for the Weldon Spring Chemical 
Plant (a non-time-critical removal requiring an Engineering Evalua- 
tion/Cost Analysis). 


3899 (CONF-910981-, pp. 621-622) CERCLA document 
fiow: Compressing the schedule, saving costs, and expediting 
review at the Savannah River Site. Hoffman, W.D. (Westing- 
house Savannah River Company, Aiken, SC (United States)). 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

The purpose of this paper is to convey the logic of the CERCLA 
document flow including Work Plans, Characterization Studies, 
Risk Assessments, Remedial Investigations, Feasibility Studies, 
proposed plans, and Records of Decision. The intent is to show 
how schedules at the Savannah River Site are being formulated to 
accomplish work using an observational approach where carefully 
planned tasks can be initiated early and carried out in parallel. This 
paper will share specific proactive experience in working with the 
EPA to expedite projects, begin removal actions, take interim ac- 
tions, speed document flow, and eliminate unnecessary documents 
from the review cycle. 


3900 (CONF-910981-, pp. 623-626) Taking interim actions: 
Integrating CERCLA and NEPA to move ahead with site 
cleanup. MacDonell, M.M. (Argonne National Lab., IL (United 
States)); Peterson, J.M.; Valett, G.L.; McCracken, S.H. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century”. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The cleanup of contaminated sites can be expedited by using in- 
terim response actions in accordance with the Comprehensive 
Environmental Response, Compensation, and Liability Act 
(CERCLA), as amended, and the National Oil and Hazardous Sub- 
stances Pollution Contingency Plan (NCP). In fact, a major portion 
of some Superfund sites can be cleaned up using interim actions. 
For CERCLA sites being remediated by the US Department of En- 
ergy (DOE), such actions must also comply with the National 
Environmental Policy Act (NEPA) because the DOE has estab- 
lished a policy for integrating CERCLA and NEPA requirements. A 
strategy for the integrated documentation and implementation of in- 
terim actions has been applied successfully at the Weldon Spring 
site, and major cleanup projects are currently underway. This pa- 
per discusses some of the issues associated with integrating 
CERCLA and NEPA for interim actions and summarizes those ac- 
tions that have been identified for the Weldon Spring site. 


3901 (CONF-910981-, pp. 655-659) Discovering where the 
problem is hiding: Techniques from the formerly utilized sites 
remedial action program (FUSRAP). Stout, D.S.; Williams, W.A.; 
Young, C.D. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The identification of environmental problems resulting from past 
operations and practices at federal facilities is not only a good man- 
agement practice but also a logical precursor to site wide cleanup. 
Current problems and associated data may date back fifty years, 
and relevant records and personnel familiar with old operations are 
difficult to locate. The principal sources for information pertaining to 





past practices is available in records holding areas at particular fa- 
cilities and at the Federal Records Centers of the National Archives 
and Records Administration. The volume of Manhattan Engineer 
District (MED) and Atomic Energy Commission (AEC) records is on 
the order of 65 to 70 thousand cubic feet. The FUSRAP program 
reviewed documents in a systematic, ordered fashion. Reviews 
were focused on potential radiologic contamination of off-site facili- 
ties, and the effectiveness of this tailored procedure, necessitated 
by the volume of records, is well established. Sources of historical 
information in the public domain, such as libraries, assessor's of- 
fices and elsewhere also should be considered. The decision to 
use and pursue sources of information should be made by environ- 
mental managers rather than facility archivists or librarians. The 
manager must constantly weigh the potential records value and 
benefit against the expense of records search and collection. Like- 
wise, environmental managers must realize that the records they 
collect, maintain and store are a vital legacy to future generations. 
Colleges and Universities also have an important role. Training in 
records management should be part of an environmental engineer- 
ing curriculum, and partnerships/internships in reviewing records 
and implementing systems for the DOE should be pursued. 


3902 (CONF-910981-, pp. 717-721) A project manager’s 
primer on data validation. Ramos, S.J. (Advanced Sciences, Inc., 
Oak Ridge, TN (United States)). USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

While carrying out their central responsibility of conducting an 
environmental investigation in a high- quality, timely, and cost- 
effective manner, project managers also face a_ significant 
challenge due to the many inherent uncertainties associated with 
characterizing and remediating sites. From all aspects and consid- 
erations (health and financial risks; and technical, professional, and 
legal defensibility/credibility), the project manager must minimize 
the uncertainty associated with making decisions based on envi- 
ronmental data. A key objective for every project manager is to 
produce sufficient data of known and acceptable quality. In simple 
terms, the level of confidence in the gathered data directly relates 
to: (1) the upfront determination of the types and uses of the data 
needed (which drives the required quality of the data); (2) the on- 
going verification that the prescribed methods by which the data 
are to be obtained and analyzed are being followed; and (3) the 
validation of the verified data to determine whether the preestab- 
lished data quality objectives have been met, therefore making the 
data adequate for their intended use(s). This paper focuses on the 
third clement of the equation for data quality, therefore implying 
that the first two elements (planning and verification) have been 
accomplished. The “Who,” “ What,” “Why,” “When” and “How” of 
data validation are discussed in general terms. 


3903 (CONF-910981-, pp. 723-726) Environmental restora- 
tion project configuration control. Hutterman, L.L. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation $1 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century’. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 
This paper provides an overview of the approach that Westing- 
house Idaho Nuclear Company, Inc. (WINCO) is using for the 
implementation of the configuration control requirements for a ma- 
jor system acquisition under the guidance of US Department of 
Energy (DOE) Order 4700.1, “Project Management System,” for 
environmental restoration. The two major features of the WINCO 
environmental restoration approach relate to (1) the product and 
(2) the maintenance of the baseline for many sites in different 
phases at the same time. Historically, a project has typically pro- 
duced a product. Environmental restoration in some ways produces 
no typical project product. Essentially, what is produced and what 
configuration control management is exercised on is one of the fol- 
lowing: (1) the development of clean dirt, (2) the documentation to 
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support clean dirt, or (3) the track record of each of the sites. It is 
the latter approach that this paper deals with. This approach is 
unique in that there are four baselines [cost, schedule, scope, and 
technical (the track record product)] rather than the typical three. 
This is essential in configuration management due to the lack of a 
uniquely identifiable product for each site. Essentially, the philoso- 
phy behind the four-part configuration controls allows the technical 
baseline to fulfill the function typically met by the identifiable prod- 
uct. 


3904 (CONF-910981-, pp. 727-728) Environmental restora- 
tion remedial action quality assurance requirements 
document. Cote, R.F. (Westinghouse Hanford Company, Richland, 
WA (United States)). USDOE Assistant Secretary for Environmen- 
tal Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The environmental Restoration Remedial Action Quality Assur- 
ance Requirements Document (DOE/RL 90-28) defines the quality 
assurance program requirements for the US Department of 
Energy-Richland Field Office Environmental Restoration Remedial 
Action Program at the Hanford Site, Richland, Washington. This 
paper describes the objectives outlined in DOE/RL 90-28. The En- 
vironmental Restoration Remedial Action Program implements 
significant commitments made by the US Department of Energy in 
the Hanford Federal Facility Agreement and Consent Order en- 
tered into with the Washington State Department of Ecology and 
the US Environmental Protection Agency. 


3905 (CONF-910981-, pp. 729-732) Compliance with 
ASME NQA-1 and QAMS-005/80 quality requirements under 
the environmental restoration program at the Idaho National 
Engineering Laboratory. Dausin, L.R.; Mills, J.G.; Gorman, MJ. 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

A number of approaches have been advanced within the US De- 
partment of Energy (DOE) and DOE contractor organizations in 
recent years towards reconciliation of DOE and US Environmental 
Protection Agency (EPA) quality assurance (QA) requirements as 
applicable to environmental investigation at DOE facilities. The 
DOE has adopted ASME NQA-1 as the preferred standard for all 
projects conducted at its nuclear facilities. The EPA, through direct 
requests in consent agreements or by other means, requires con- 
sideration of its QAMS-005/80 guidelines for all environmental data 
gathering and monitoring investigations under its purview. It is sug- 
gested that one approach to implementing the DOE and the EPA 
standards exists that by its nature is less prone to the implementa- 
tion problems and the costs associated with the introduction of new 
and complex requirements documents. That approach involves a 
re-examination and reaffirmation of the basic intent of the ASME 
NQA-1 and the QAMS-005/80 standards, and the establishment of 
flexible, ASME NQA-1-based program management structures and 
supporting procedures. Multiple investigations may then be pur- 
sued in compliance with detailed secondary planning documents, 
which maybe prepared in compliance with QAMS-005/80 and/or 
other applicable EPA guidelines to meet the specific needs of indi- 
vidual contract tasks and applicable consent orders. Since it makes 
the best possible use of existing QA programs, supporting QA and 
technical procedures, and existing management and training sys- 
tems, this approach has proved to be both practical and flexible. 


3906 (CONF-910981-, pp. 733-738) Application of classic 
engineering techniques (value engineering and observational 
method) at the Weldon Spring Quarry. Ferguson, R.D.; Valett, 
G.L. USDOE Assistant Secretary for Environmental Restoration 
and Waste Management, Washington, DC (United States). Office 
of Environmental Restoration. 1991. From Environmental remedia- 
tion '91 conference; Pasco, WA (United States); 8-11 Sep 1991. In 
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Environmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

In July of 1987 the Weldon Spring quarry was listed on the Envi- 
ronmental Protection Agency National Priority List as the highest 
priority Federal facility site. The Weldon Spring Site Remedial 
Action Project applied the principles and techniques of Value Engi- 
neering (VE) and the Observational Method to remedial planning 
efforts at the quarry. VE sessions resulted in modifications of the 
scenarios developed during the Remedial Investigation/Feasibility 
Study (RM) process in preparation for conceptual design activities 
for the removal of waste from the quarry. The Observational 
Method, a technique developed to manage uncertainties, was used 
to guide both environmental and engineering planning to ensure 
that the waste removal activities win be carried out in a safe and 
environmentally responsible manner. 


3907 (CONF-910981—, pp. 765-768) Uranium mill tailings 
remedial action project vicinity property program. Mann, P.T. 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

This paper outlines the steps developed by the Uranium Mill Tail- 
ings Remedial Action Project Office to assure proper identification, 
remediation and certification of vicinity properties. In addition, some 
of the more unique aspects of the UMTRA Project vicinity property 
program are discussed centering on the voluntary nature of the 
program, public information efforts and coordinating the work of 
several different entities. The UMTRA vicinity property program has 
been extremely successful with over 3800 properties remediated to 
date. 


3908 (CONF-910981-, pp. 769-772) Determining the “R” in 
ALARA: A parametric study to establish cleanup criteria. 
Bonilla, R. (Bechtel National, Inc., Oak Ridge, TN (United States)); 
Johnson, R.T.; Ramachandran, N. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

This paper describes the use of a tool for establishing criteria for 
cleanup of low-level radioactive contamination that will result in 
cost-effective remedial action. Central to this tool is the application 
of the principles of ALARA (as low as reasonably achievable). 
ALARA goals are driven by a desire to remediate a site to meet 
the strictest criteria practicable; to meet economic requirements, 
waste volumes must be minimized. The result of using this tool is 
the development of a remedial action program that satisfies ALARA 
requirements while limiting health and environmental risks to ac- 
ceptable levels. Topics discussed in depth include the ALARA 
process, its principles, and its application to remedial action pro- 
grams. The paper concludes with a case study in which the tool is 
applied to establishing cleanup criteria for the Department of 


Energy’s Formerly Utilized Sites Remedial Action Program (FUS- 
RAP). 


3909 


(CONF-910981—, pp. 773-776) Hanfor site past prac- 
tice investigation strategy. Thompson, K.M. (DOE, Richland, WA 
(United States)). USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 


the environment for the 21st Century’. 
DE93010652. Source: OSTI; NTIS; INIS. 

The US Department of Energy (DOE), US Environmental Protec- 
tion Agency (EPA), and the Washington State Department of 
Ecology (Ecology) have negotiated a strategy for performing Com- 
prehensive Environmental Response, Compensation and Liability 
Act (CERCLA) and Resource Conservation and Recovery Act 
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(RCRA) Past Practice investigations in a more streamlined manner 
with a bias-for-action. This strategy provides new concepts for (1) 
accelerating decision-making by maximizing the use of existing 
data consistent with data quality objectives and (2) undertaking ex- 
pedited response actions and/or interim remedial measures as 
appropriate to either remove threats to human health and welfare 
and the environment or to reduce risk by reducing toxicity, mobility 
or volume of contaminants. Since the goal of the program is 
cleanup, much more emphasis will be placed on initiating and com- 
pleting waste site cleanups through interim measures. While 
investigations and studies are important in meeting long-range 
goals, there is now agreement by the parties that an appropriate 
and significant portion of the near-term funding resources can and 
should be dedicated to remedial work, where there is sufficient in- 
formation from which to plan and implement interim remedial 
measures. The initial stages of Hanford clean-up will optimize the 
use of interim cleanup actions when justified and practicable. Exist- 
ing data will be evaluated as the initial basis for decision-making. If 
the data are found to be insufficient, additional essential data will 
be collected to support the IRM in a limited field investigation (LF). 
Only data needed to formulate a conceptual model (source to 
pathway to receptor) and qualitative risk assessment would be ob- 
tained. The data quality objectives of the LFI will be established 
based on the use of the data in deciding on IRMs. 


3910 (CONF-910981-, pp. 777-781) Chaos and remedial 
investigations. Galbraith, R.M. (IT Corp., Cincinnati, OH (United 
States)). USDOE Assistant Secretary for Environmental Restora- 
tion and Waste Management, Washington, DC (United States). 
Office of Environmental Restoration. 1991. From Environmental re- 
mediation 91 conference; Pasco, WA (United States); 8-11 Sep 
1991. In Environmental remediation 1991: “Cleaning up the envi- 
ronment for the 21st Century”. 896p. Order Number DE93010652. 
Source: OSTI; NTIS; INIS. 

Current research into the nature of chaos indicates that even for 
systems that are well known and easily modeled, slight changes in 
the scale used to measure the input have unpredictable results in 
the model output. The conduct of a remedial investigation (Rl) is 
dictated by well-established rules of investigation and management, 
yet small changes in project orientation, regulatory environment, or 
site conditions have unpredictable consequences to the project. 
The consequences can lead to either brilliant success or utter fail- 
ure. The chaotic effect of a change in scale is most often illustrated 
by an exercise in measuring the length of the coast of Great 
Britain. If a straight ruler 10-kilometers long is used, the sum of the 
10-kilometer increments gives the length of the coast. If the ruler is 
changed to five kilometers long and the exercise is repeated, the 
sum of the five-kilometer increments will not be the same as the 
sum of the 10-kilometer increments. Nor is there a way to predict 
what the length of the coast will be using any other scale. Several 
examples from the Fernald Project Ri are used to illustrate 
“changes in scale” in both technical and management situations. 
Given that there is no way to predict the outcome of scale changes 
in a Rl, technical and project management must be alert to the fact 
that a scale has changed and the investigation is no longer on the 
path it was thought to be on. The key to success, therefore, is to 
develop specific units of measure for a number of activities, in ad- 
dition to cost and schedule, and track them regularly. An example 
for tracking a portion of the field investigation is presented. The de- 
termination of effective units of measure is perhaps the most 
difficult aspect of any project. Changes in scale sometimes go un- 
noticed until suddenly the budget is expended and only a portion of 
the work is completed. Remedial investigations on large facilities 
provide new and complex challenges. 


3911 (CONF-910981—, pp. 783-787) Remedial action as- 
sessment system (RAAS) - A computer-based methodology 
for conducting feasibility studies. Buelt, J.L. (Pacific Northwest 
Lab., Richland, WA (United States)); Stottlemyre, J.A.; White, M.K. 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 





the 21st Century’. 
OSTI; NTIS; INIS. 

Because of the great complexity and number of potential waste 
sites facing the US Department of Energy (DOE) for potential 
cleanup, the DOE is supporting the development of a computer- 
based methodology to streamline the remedial investigation/ 
feasibility study process required for DOE operable units. DOE op- 
erable units are generally more complex in nature because of the 
existence of multiple waste sites within many of the operable units 
and the presence of mixed radioactive and hazardous chemical 
wastes. Consequently, Pacific Northwest Laboratory (PNL) is de- 
veloping the Remedial Action Assessment System (RAAS), which 
is aimed at screening, linking, and evaluating established technol- 
ogy process options in support of conducting feasibility studies 
under the Comprehensive Environmental Response, Compensa- 
tion, and Liability Act (CERCLA). It is also intended to do the same 
in support of corrective measures studies required by the Resource 
Conservation and Recovery Act (RCRA). One of the greatest at- 
tributes of the RAAS project is that the computer interface with the 
user is being designed to be friendly, intuitive, and interactive. 
Consequently, the user interface employs menus, windows, help 
features, and graphical information while RAAS is in operation. 
During operation, each technology process option is represented 
by an “object” module. Object-oriented programming is then used 
to link these unit processes into remedial alternatives. In this way, 
various object modules representing technology process options 
can communicate so that a linked set of compatible processes 
form an appropriate remedial alternative. Once the remedial 
alternatives are formed, they can be evaluated in terms of effec- 
tiveness, implementability, and cost. 


896p. Order Number DE93010652. Source: 


3912 (CONF-910981-, pp. 793-794) Issuance of the CER- 
CLA rod for an operable unit remedial action at the Weldon 
Spring Site - lessons learned. McCracken, S.H. (DOE, St. 
Charles, MO (United States)); Peterson, J.M.; MacDonell, M.M.; 
Ferguson, R.D. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation 91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

Finalizing a record of decision (ROD) for remedial action at a 
federal facility involves considerable interagency coordination and 
can be very time-consuming. The ROD incorporates input on a 
proposed remedial action that is received from the public and from 
state and federal agencies, and it represents the culmination of the 
decision-making process for that action. Because varying views on 
a number of issues must be brought together to finalize decisions, 
the sign-off process can be somewhat arduous. This paper dis- 
cusses lessons learned in completing the record of decision for an 
operable unit remedial action at the Weldon Spring site. 


3913 (CONF-910981-—, pp. 795-799) Changes in “selected 
remedy” after record of decision. Rowlands, R.D. (DOE Grand 
Junction Projects Office, CO (United States)); Butherus, M.C. US- 
DOE Assistant Secretary for Environmental Restoration and Waste 
Management, Washington, DC (United States). Office of Environ- 
mental Restoration. 1991. From Environmental remediation '91 
conference; Pasco, WA (United States); 8-11 Sep 1991. In Envwi- 
ronmental remediation 1991: “Cleaning up the environment for the 
21st Century”. 896p. Order Number DE93010652. Source: OSTI; 
NTIS; INIS. 

The US Environmental Protection Agency (EPA) chose the US 
Department of Energy (DOE) and its prime contractor, Chem- 
Nuclear Geotech, Inc. (Geotech), to remediate several operable 
units in the Denver Radium Superfund Site. The Denver Radium 
Site consists of 41 properties grouped into 11 operable units con- 
taining low-level radioactive contamination that could endanger 
public health, welfare, and the environment. This environmental 
restoration was completed in compliance with applicable environ- 
mental laws and the Denver Radium Project was recognized by 
the EPA as the “Regional Superfund Team of the Year” in 1989 
and the “National Superfund Team of the Year” in 1990. This paper 
examines a case at Operable Unit (OU) Ill of the Denver Radium 
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Site in which new information regarding the location of contamina- 
tion was discovered after the Record of Decision (ROD) had been 
signed. This discovery required a significant change to the remedy 
described in the ROD and involved an analysis of a no action alter- 
native. A history of the Denver Radium Site is presented, along 
with an overview of the methods and processes of risk assess- 
ment, remedy selection, cleanup standards, and remedial actions. 
Results indicate that flexibility in environmental laws does permit 
changes to the ROD, given reasonable interpretation and applica- 
tion of statutory provisions. 


3914 (CONF-910981-—, pp. 811-815) Integration of removal 
actions into the operations at a DOE facility. Vincent, O.L.; 
Carr, D.J.; Lojek, D.A. USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The implementation of Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) removal actions at a 
DOE facility can be a complex and complicated process. This pa- 
per examines the application of CERCLA removal actions at the 
Fernaid Environmental Management Project (FEMP). Specific dis- 
cussion is presented on: the regulatory background, the framework 
utilized to conduct removal actions, and examples of successful 
implementation. The flowchart presented has been derived from 
the approach currently employed at the FEMP. Case histories for 
two specific time-critical removal actions which were successfully 
completed following the system employed at the FEMP are 
provided to assist other sites in noting potential problem areas en- 
countered during the planning, preparation, and implementation 
phases of removal actions. 


3915 (CONF-910981-—, pp. 829-832) UMTRA project man- 
agement of residual radioactive material commingled with 
hazardous waste at vicinity properties. Esparza-Baca, C.; 
Vollmer, A.; Glover, W. USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The US Department of Energy (DOE) has established a program 
of assessment and remedial action at properties in the vicinity of 
designated uranium processing sites to stabilize and control resid- 
ual radioactive material (RRM). However, in addition to being 
contaminated with RRM, some vicinity properties are also contami- 
nated with hazardous waste not derived from processing site 
activities. As a result, the RRM at these vicinity properties may 
have been commingled with the hazardous waste. The DOE has 
determined that it has limited authority to spend public funds to 
manage the hazardous waste component of commingled waste. 
Therefore, the property owner must assume responsibility for man- 
aging the hazardous waste component. To ensure that commingled 
waste is managed in a manner that protects public health and 
safety and the environment, the DOE has developed guidelines 
that define the management responsibilities for the RRM and haz- 
ardous waste components of commingled waste. The DOE will 
develop agreements for managing commingled waste with the af- 
fected states/tribes and the property owners with the concurrence 
of the appropriate regulatory agencies. The agreements will reflect 
the resolution of regulatory and liability issues concerning commin- 
gled waste management. 


3916 (CONF-910981-—, pp. 853-860) Strategy for integrated 
CERCLA/NEPA risk assessments. MacDonell, M.M. (Argonne 
National Lab., IL (United States)); Haroun, L.A.; Peterson, J.M.; 
Blunt, D.A.; Fingleton, D.J.; Picel, MH. USDOE Assistant Secre- 
tary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
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1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The US Department of Energy (DOE) has established a policy 
whereby, for remedial actions, the procedural and documentational 
requirements of the National Environmental Policy Act (NEPA) are 
integrated with those of the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act (CERCLA), as amended. 
However, the objectives of risk assessment under NEPA and CER- 
CLA differ somewhat. Until its recent application at contaminated 
sites, NEPA analysis has typically been applied to impacts from 
taking actions at clean sites (e.g., for construction activities), and a 
somewhat loosely structured process has historically been used to 
estimate relative risks for NEPA. Decisions such as cleanup levels 
were not made on the basis of the risk estimates, and they there- 
fore tended to be conservative and were not discussed in detail. In 
contrast, risks estimated for Superfund (CERCLA) sites are used to 
focus the decision-making process for those sites and support 
national prioritization for cleanup, and the US Environmental Pro- 
tection Agency (EPA) has developed a detailed framework for 
preparing baseline health risk assessments for these sites. The 
purpose of this paper is to discuss issues related to integrating the 
CERCLA and NEPA approaches into the risk assessments that 
have been prepared for a DOE remedial action project at the Wel- 
don Spring site near St. Charles, Missouri. These issues are 
grouped into three basic categories: general assumptions for the 
impact evaluation, data management, and presentation of the 
methodology and results. This paper is not intended to represent 
DOE policy and guidance, nor does it represent the only approach 
that can be used for integrated risk assessments. It merely dis- 
cusses the process that was used for the Weldon Spring project, 
articulating the issues that were encountered and how they were 
addressed. 


3917 (CONF-910981—, pp. 877-882) Remedial investiga- 
tion/feasibility study risk assessments at a superfund mixed 
waste site. Pack, S.R. USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation "91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DES3010652. Source: OSTI; NTIS; INIS. 

This paper presents lessons learned during EPA and DOE re- 
view of RIFS risk assessments for the Fernald Environmental 
Management Project (FEMP). It was found that various sensitive 
issues are difficult to resolve and have the potential to slow down 
the approval of all Ri/FS documents. Some of the major sensitive 
topics are: background contaminant concentrations; fate and trans- 
port model, parameters; sensitive subpopulations; future land use; 
institutiona! controls; radiation slope factors; additive tonic effects; 
basis for remediation goals. The topics are presented along with 
the current status of their resolution. 


3918 


(CONF-9110122-, pp. 23-27) DOE natural phenom- 
ena policy development. Gopinath, V.; Singh, B.K. Lawrence 
Livermore National Lab., CA (United States); USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Risk Analysis and Technology. [1991]. 
From Natural phenomena hazards mitigation conference; St. Louis, 
MO (United States); 15-18 Oct 1991. In Third DOE natural phe- 


nomena hazards mitigation conference. 
DE93012087. Source: OSTI; NTIS; INIS. 

Lawrence Livermore National Laboratory (LLNL) was asked to 
assist the Department of Energy, Office of Nuclear Safety Policy 
and Standards, in preparation of natural phenomena hazards policy 
and a plan consisting of short and long term tasks needed to im- 
plement the policy. This work was conducted by LLNL staff with 
assistance from experts in natural phenomena. This paper 


presents the proposed natural phenomena policy and recommen- 
dations for their implementation. 


3919 (CONF-9110122-, pp. 46-55) DOE seismic instru- 
mentation background and guidelines. Short, S.A. (EQE 
Engineering Consultants, Costa Mesa, CA (United States)); Mur- 
ray, R.C. Lawrence Livermore National Lab., CA (United States); 
USDOE Assistant Secretary for Environment, Safety, and Health, 
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Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 
The purpose of these seismic instrumentation guidelines is to 
provide technical material which will provide the basis for future 
DOE orders. Requirements will be established for minimum seismic 
instrumentation for detecting future earthquake strong ground mo- 
tion. The purpose of these minimum requirements is to assist DOE 
facility personnel in making decisions after the occurrence of an 
earthquake. Also, there will be guidelines for additional instrumen- 
tation beyond the minimum required level to permit advances in 
earthquake mitigation measures at DOE facilities. The guidelines 
will discuss available instrumentation, instrument placement, evalu- 


ation of instrument data, instrument maintenance, and quality 
assurance. 


3920 (CONF-9110122-, pp. 56-62) Use of earthquake ex- 
perience data. Eder, S.J. (EQE Engineering Consultants, San 
Francisco, CA (United States)); Eli, M.W. Lawrence Livermore Na- 
tional Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

At many of the older existing US Department of Energy (DOE) 
facilities, the need has arisen for evaluation guidelines for natural 
phenomena hazard assessment. The effect of a design basis 
earthquake at most of these facilities is one of the main concerns. 
Earthquake experience data can provide a basis for the needed 
seismic evaluation guidelines, resulting in an efficient screening 
evaluation methodology for several of the items that are in the 
scope of the DOE facility reviews. The experience-based screening 
evaluation methodology, when properly established and imple- 
mented by trained engineers, has proven to result in sufficient 
safety margins and focuses on real concerns via facility walk- 
downs, usually at costs much less than the alternative options of 
analysis and testing. This paper summarizes a program that is be- 
ing put into place to establish uniform seismic evaluation guidelines 
and criteria for evaluation of existing DOE facilities. The intent of 
the program is to maximize use of past experience, in conjunction 
with a walkdown screening evaluation process. 


3921 (CONF-9110122-, pp. 380-384) Volcanic hazard miti- 
gation and the USDOE-participation in the international 
decade of natural disaster reduction. Heiken, G. Lawrence Liv- 
ermore National Lab., CA (United States); USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Risk Analysis and Technology. [1991]. 
From Natural phenomena hazards mitigation conference; St. Louis, 
MO (United States); 15-18 Oct 1991. In Third DOE natural phe- 
nomena hazards mitigation conference. 6929p. Order Number 
DE93012087. Source: OSTI; NTIS; INIS. 

Volcanic Hazards Research during the International Decade for 
Natural Hazard Reduction will be multidisciplinary and concentrate 
on comprehensive studies of “Decade Volcanoes” within each par- 
ticipating country; effects of eruptions on energy infrastructure 
should be part of this program. The overall goal of the Decade is 
to better understand natural hazards such as explosive volcanic 
eruptions and how to mitigate their effects on man. 


3922 (CONF-9110122-, pp. 556-561) Overview of seismic 
panel activities. Bandyopadhyay, K.K. (Brookhaven National Lab., 
Upton, NY (United States)). Lawrence Livermore National Lab., CA 
(United States); USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of Risk 
Analysis and Technology. [1991]. From Natural phenomena haz- 
ards mitigation conference; St. Louis, MO (United States); 15-18 
Oct 1991. In Third DOE natural phenomena hazards mitigation 
conference. 699p. Order Number DE93012087. Source: OSTI; 
NTIS; INIS. 

In January 1991, DOE-EM appointed a Seismic Panel to develop 
seismic criteria that can be used for evaluation of underground 





storage tanks containing high level radioactive wastes. The Panel 
expects to issue the first draft of the criteria report in January 
1992. This paper provides an overview of the Panel's activities and 
briefly discusses the criteria. 


3923 (CONF-9110122-, pp. 626-643) US Department of En- 
ergy natural phenomena design/evaluation guidelines/lessons 
learned. Conrads, T.J. (Westinghouse Hanford Co., Richland, WA 
(United States)). Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

In the spring of 1988, DOE Order 6430.1A, General Design Cri- 
teria, was issued for use. This document references UCRL-15910, 
Design and Evaluation Guidelines for DOE Facilities Subjected to 
Natural Phenomena Hazards, which is to be used as the basis for 
the design and evaluation of new and existing facilities to natural 
phenomena loading. Rather than use the historical deterministic 
methods for computing structural and component loading from po- 
tential natural phenomena, UCRL-15910 incorporated the years of 
hazards studies conducted throughout the US Department of 
Energy complex into probabilistic-based methods. This paper de- 
scribes the process used to incorporate US Department of Energy 
natural phenomena design guidelines into the Hanford Plant Stan- 
dards - Standard Design Criteria for Architectural and Civil 
Standards. It also addresses the subsequent use of these criteria 
during structural assessments of facilities, systems, and compo- 
nents of various vintage in support of updating safety analysis 
reports. The paper includes comparison of results using these most 
recent probabilistic-based natural phenomena loading criteria to 
those obtained from previous assessments, and it addresses the 
lessons learned from the many structural evaluations of 1940- 
through-1960 vintage buildings. 


3924 (CONF-9305298—1) Hazardous waste cleanup at fed- 
eral facilities: Need for an integrated policy. Travis, C.C. (Oak 
Ridge National Lab., TN (United States)); Ladd, B. Oak Ridge Na- 
tional Lab., TN (United States). 22 Sep 1993. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From International meeting on the health effects of 
hazardous waste; Atlanta, GA (United States); 3-6 May 1993. Or- 
der Number DE94001469. Source: OSTI; NTIS; GPO Dep. 

The U.S. Department of Energy (DOE) has generated and dis- 
posed of large volumes of hazardous and radioactive waste as a 
result of 50 years of nuclear weapons production. DOE is now 
faced with the problem of remediating its more than 13,000 haz- 
ardous waste sites. To be effective for the good of the environment 
and public health, our nation’s hazardous waste policy must first 
address several questions: What is the level of risk at federal 
facilities? (Is remediation really necessary?) Can and should insti- 
tutional controls be incorporated into the cleanup process? How 
effective are cleanup technologies? What cleanup standards 
should be used? What will be done with waste generated during 
remediation? How do we obtain appropriate stakeholder involve- 
ment? Once these questions are answered and a more reliable, 
predictable policy has been developed, the waste management 
and environmental restoration program may not be an unwanted 


drain on America’s pocketbook, and we may have a cleaner coun- 
try as well. 


3925 (ETDE/JP-mf-94725198) Feasibility study on con- 
struction of a global environemnt research and development 
information network. New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan). Mar 1993. 193p. (in 
Japanese). Sponsored by New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Order Number 
DE94725198. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
Investigations are made for effective connection of a greenhouse 
gas technology information exchange system (Green-TIE) plan with 
a technology transfer scheme by Asia Pacific Economic Coopera- 
tion Organization. Information in the energy/environmental field has 
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not been used very effectively, or the personnel network has not yet 
been formed, either, in the local area. Technology information on 
the Green-TIE plan has already been demonstrated and is greatly 
needed in developing countries in terms of liability, cost, and 
access method. in providing policy information as the other value- 
added service, mainly administrative organizations provide policy 
information on technology already demonstrated. As to support of 
technology information exchange which is original to developing 
countries, construction of the developing country information 
source database is supported by cooperation with administrative 
organization. Direct technology transfer support is realized by 
heightening adjusting function of the joint project in liaison with 
each country. It is necessary for Japan to cooperate in promotion 
and arrangement of the system so as to make these international 
technology information networks useful. 36 figs., 76 tabs. 


3926 (LBL-PUB—5352-Rev.2) Waste Management Quality 
Assurance Plan. Lawrence Berkeley Lab., CA (United States). 30 
Nov 1993. 58p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SFO00098. Order Number 
DE94003885. Source: OSTI; NTIS; INIS; GPO Dep. 

Lawrence Berkeley Laboratory's Environment Department ad- 
dresses its responsibilities through activities in a variety of areas. 
The need for a comprehensive management control system for 
these activities has been identified by the Department of Energy 
(DOE). The WM QA (Waste Management Quality Assurance) Plan 
is an integral part of a management system that provides controls 
necessary to ensure that the department's activities are planned, 
performed, documented, and verified. This WM QA Plan defines 
the requirements of the WM QA program. These requirements are 
derived from DOE Order 5700.6C, Quality Assurance, the LBL Op- 
erating and Assurance Program Plan (OAP, LBL PUB-3111), and 
other environmental compliance documents applicable to WM 
activities. The requirements presented herein, as well as the proce- 
dures and methodologies that direct the implementation of these 
requirements, will undergo review and revisions as necessary. The 
provisions of this QA Plan and its implementing documents apply to 
quality-affecting activities performed by and for WM. It is also appii- 
cable to WM contractors, vendors, and other LBL organizations 
associated with WM activities, except where such contractors, ven- 
dors, or organizations are governed by their own WM-approved QA 
programs. References used in the preparation of this document are 
(1) ASME NQA-1-1989, (2) ANSI/ASQC E4 (Draft), (8) Waste Man- 
agement Quality Assurance Implementing Management Plan (LBL 
PUB-5352, Rev. 1), (4) LBL Operating and Assurance Program 
Plan (OAP), LBL PUB-3111, 2/3/93. A list of terms and definitions 
used throughout this document is included as Appendix A. 


3927 (NEI-DK—1335) The United Nations Conference on 
Environment and Development (UNCED). Udenrigsministeriet, 
Copenhagen (Denmark). 1992. 105p. (In Danish). (CONF- 
9206148—Pt.1: United Nations conference on environment and 
development: earth summit, Rio de Janeiro (Brazil), 1-12 Jun 
1992). Order Number DE94721962. Source: OSTI; NTIS. 

Paa forsiden: Beretning. 

A Danish account of the United Nations conference on environ- 
ment and development, held on June 3-14th, 1992 in Rio de 
Janeiro (Brazil), attended by 110 state and governmental officials 
and representatives from 170 countries. The Danish delegation 
considers the results of the conference to be generally positive, 
and in line with its own views on this subject and states that a 
number of decisions were made that would provide a basis for fur- 
ther development. It states that participants were united in their 
common aim and that the general atmosphere of the conference 
was constructive - but that results could not, in the light of the enor- 
mity of the global environmental problems, constitute more than a 
limited contribution to the long-term goals. One of the most impor- 
tant principles underlying "The Rio Declaration on Environment and 
Development” was that responsibility for solving environmental and 
development problems should shared by ail the countries. Short 
summaries are given of decisions taken such as those concerning 
the retaining of the identity of individual cultures, the protection of 
the atmosphere, forests etc., financial and technological support for 
follow-up activities, monitoring of evaluation procedures - to name 
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just a very few. Conventions concerning climatic change and bio- 
logical diversity are described. Copies of the original English texts 
(on, for example, principles, conventions on climatic change and 
biodiversity, financial resources and mechanisms, international 
institutional arrangements, adoption of agreements and some intro- 
ductory speeches) are included as appendices. (AB) 


3928 (OCS/MMS—93-0065-Vol.2) Gulf of Mexico Sales 147 
and 150: Central and western planning areas: Volume 2, Sec- 
tions 4.D. through 9: Final Environmental Impact Statement. 
Minerals Management Service, New Orleans, LA (United States). 
Gulf of Mexico OCS Region. Nov 1993. 826p. Sponsored by De- 
partment of the Interior, Washington, DC (United States). Source: 
OSTI; Minerals Management Service, Gulf of Mexico OCS Region, 
1201 Elmwood Park Boulevard, New Orleans, LA 70123-2394, Att: 
MS-5034. 

Volume || contains: environmental consequences, part D which 
includes environmental impacts of the proposed actions and alter- 
natives for the proposed Central Gulf sale 147 and for the proposed 
Western Gulf sale 150; consultation and coordination; bibliography 
and special references; preparers; glossary; and appendices. 


3929 (ORNL/TM-2648/R4) Environmental Regulatory Up- 
date Table, September/October 1993. Houlberg, L.M.; Hawkins, 
G.T.; Salk, M.S.; Danford, G.S.; Lewis, E.B. Oak Ridge National 
Lab., TN (United States). Nov 1993. 122p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94002772. Source: OSTI; NTIS; GPO Dep. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operation and contractor 
staff with environmental management responsibilities. The table is 
updated bi-monthly with information from the Federal Register and 
other sources, including direct contact with regulatory agencies. 
Each table entry provides a chronological record of the rulemaking 
process for that initiative with an abstract and a projection of fur- 
ther action. 


3930 (PNL-SA-22012) Regulation of hazardous air pollu- 
tants emitted from fossil-fired boilers. Hendrickson, P.L.; 
Daellenbach, K.K. Pacific Northwest Lab., Richland, WA (United 
States). [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9310113-2: 16. world energy engineering congress, Atlanta, GA 
(United States), 26-28 Oct 1993). Order Number DE94003726. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The changes made in §112 of the Clean Air Act by the 1990 
Amendments to the Act will affect the regulation of hazardous air 
pollutants (HAPs) emitted by fossil-fired boilers. The 1990 Amend- 
ments designated 189 chemicals/compounds as HAPS. Major and 
area sources of these pollutants in categories designated by the 
Environmental Protection Agency (EPA) will be subject to emission 
standards set by EPA. Industrial and institutional/commercial boil- 
ers are two such categories of HAPs designated by EPA for which 
emission standards will be issued. Fossil-fired boilers can emit a 
variety of HAPS. All or a portion of such emissions that exceed 
designated thresholds are likely to be regulated. This paper dis- 
cusses how the 1990 amendments impact fossil-fired boilers. The 
steps are outlined which can be taken by owners of industrial and 
institutionaVcommercial boilers before the final emission standards 
are issued. These steps include participation in EPA's standard 
setting process, participation in EPA’s early reduction program to 
delay the time when compliance with the maximum achievable con- 
trol technology (MACT) standard is required, and consideration of 
any planned modifications to a facility which might subject that fa- 
cility to a MACT standard set in advance of the EPA-set standard. 


3931 (SNL/NM-699795-6) Early Site Permit Demonstration 
Program: Siting Guide, Site selection and evaluation criteria 
for an early site permit application: Revision 1. Electric Power 
Research Inst., Palo Alto, CA (United States); NUS Corp., Aiken, 
SC (United States); Nuclear Management and Resources Council, 
Washington, DC (United States); Southern Electric International, 
Inc., Atlanta, GA (United States); Commonwealth Research Corp., 
Chicago, IL (United States); Public Service Electric and Gas Co., 
Newark, NJ (United States). 24 Mar 1993. 180p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94002873. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In August 1991, the Joint Contractors came to agreement with 
Sandia National Laboratories (SNL) and the Department of Energy 
(DOE) on a workscope for the cost-shared Early Site Permit 
Demonstration Program. One task within the scope was the devel- 
opment of a guide for site selection criteria and procedures. A 
generic Siting Guide his been prepared that is a roadmap and tool 
for applicants to use developing detailed siting plans for their spe- 
cific region of the country. The guide presents three fundamental 
principles that, if used, ensure a high degree of success for an 
ESP applicant. First, the site selection process should take into 
consideration environmentally diverse site locations within a given 
region of interest. Second, the process should contain appropriate 
opportunities for input from the public. Third, the process should be 
applied so that it is clearly reasonable to an impartial observer, 
based on appropriately selected criteria, including criteria which 
demonstrate that the site can host an advanced light water reactor 
(ALWR). The Siting Guide provides for a systematic, comprehen- 
sive site selection process in which three basic types of criteria 
(exclusionary, avoidance, and suitability) are presented via a four- 
step procedure. It provides a check list of the criteria for each one 
of these steps. Criteria are applied qualitatively, as well as pre- 
sented numerically, within the guide. The applicant should use the 
generic guide as an exhaustive checklist, customizing the guide to 
his individual situation. 


2904 Energy Resources 
Refer also to citation(s) 3861, 3925 


3932 (NREL/TP-462-5479) The impact of competitive 
bidding on the market prospects for renewable electric tech- 
nologies. Swezey, B.G. National Renewable Energy Lab., Golden, 
CO (United States). Sep 1993. 87p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93010030. Source: OSTI; NTIS; GPO Dep. 

This report examines issues regarding the ability of renewable- 
energy-based generation projects to compete fossil-fuel-based 
projects in competitive bidding solicitations. State and utility bidding 
results revealed that on a relative basis, utilities contract for less 
renewable-energy-based capacity under competitive bidding than 
under past methods of qualifying facility contracting. It was con- 
cluded that renewables are not being chosen more often under 
competitive bidding because it emphasizes price and operating 
considerations over other attributes of renewables, such as envi- 
ronmental considerations, fuel diversity, and fuel price stability. 
Examples are given of bidding approaches used by some states 
and utilities that have resulted in renewables-based projects win- 
ning generation bids. In addition, the appendix summarizes, by 
state, competitive bidding activities and results for supply-side so- 
licitations that were open to all fuels and technologies. 
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Refer also to citation(s) 2937, 3442, 3641, 3878, 4021, 4025, 
4294, 4295, 4296, 4297, 4298, 4299, 4300, 4483 


3933 (ANL/ES/CP-81096) Status of US Maglev Program. 
Rote, D.M. Argonne National Lab., IL (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States);Department of Transportation, Washington, DC (United 
States);Department of the Interior, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-931073-1: 6. interna- 
tional symposium on superconductivity, Hiroshima (Japan), 26-29 
Oct 1993). Order Number DE94002219. Source: OSTI; NTIS; GPO 
Dep. 

Factors that have led to a reawakening of national interest in 
maglev technology in the United States are discussed. The devel- 
opment of the National Maglev program, its findings, and the four 
maglev design concepts resulting from the System Concept Defini- 
tion study are reviewed. Technical requirements for the SCD 
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contractors and for the Prototype Development Program are com- 
pared. Some legislative background information is given, with a 
review of the most important maglev legislation. Plans for the Na- 
tional Maglev Prototype Development Program are discussed, and 


activities related to maglev at Argonne National Laboratory are 
summarized. 


3934 (CONF-9308180-—2) Licensing and “CRADA’s” in 
Oak Ridge technology transfer. Prosser, G.A. Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (United States). [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 9. annual model conference on 
waste management and environmental restoration; Oak Ridge, TN 
(United States); 23-26 Aug 1993. Order Number DE94000902. 
Source: OSTI; NTIS; GPO Dep. 

In the belief that effective technology transfer is a “contact sport,” 
Martin Marietta Energy Systems (Energy Systems), the Department 
of Energy's (DOE's) management contractor in Oak Ridge, Ten- 
nessee, encourages its research and engineering employees to 
directly interact with their commercial-sector counterparts. Over the 
years, relationships which have been initiated through such techni- 
cal interactions have led to many of the patent licenses ad 
cooperative research and development agreements (CRADAs) 
which currently exist among Energy Systems, US companies, uni- 
versities, and industrial consortia. The responsibility for creating 
and implementing Energy Systems policies and procedures to ac- 
complish DOE’s technology transfer objectives in Oak Ridge lies 
with the Office of Technology Transfer (OTT). In addition, licensing 
executives within OTT are responsible for negotiating the terms 
and conditions of patent licenses and CRADAs for the commercial- 
ization of government-funded technologies and research expertise. 
Other technology transfer initiatives in Oak Ridge help companies 
in a wide range of industries overcome manufacturing obstacles, 
enabling them to retain existing jobs and to create new business 
opportunities. 


3935 (DOE/ER-0601P) Summaries of FY 1993 Engineer- 
ing Research. USDOE Office of Energy Research, Washington, 
DC (United States). Engineering and Geosciences Div. Sep 1993. 
62p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94000631. Source: OSTI; NTIS; GPO Dep. 

This report documents the BES Engineering Research Program 
for fiscal year 1993; it provides a summary for each of the program 
projects in addition to a brief program overview. The report is 
intended to provide staff of Congressional committees, other exec- 
utive departments, and other DOE offices with substantive program 
information so as to facilitate governmental overview and coordina- 
tion of Federal research programs. Of equal importance, its 
availability facilitates communication of program information to in- 
terested research engineers and scientists. The organizational 
chart for the DOE Office of Energy Research (OER) on the next 
page delineates the six Divisions within the OER Office of Basic 
Energy Sciences (BES). Each BES Division administers basic, mis- 
sion oriented research programs in the area indicated by its title. 
The BES Engineering Research Program is one such program; it is 
administered by the Engineering and Geosciences Division of BES. 
In preparing this report we asked the principal investigators to sub- 
mit summaries for their projects that were specifically applicable to 
fiscal year 1993. The summaries received have been edited if nec- 
essary. 


3936 (DOE/ER/75772-1) Model program for the recruit- 
ment and preparation of high ability elementary mathematics/ 
science teachers: A collaborative project among scientists, 
teacher educators and classroom teachers. lowa State Univ. of 
Science and Technology, Ames, IA (United States). [1993]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER75772. Order Number DE94003838. Source: 
OSTI; NTIS; GPO Dep. 

This teacher education program will provide a model for recruit- 
ing, educating and retaining high ability students to become 
mathematics and science lead teachers in elementary schools. The 
quality experiences and support provided these students will help 
them develop the knowledge and attitudes necessary to provide 
leadership for elementary mathematics and science programs. Stu- 
dents will have research experiences at the Ames Laboratory, high 


quality field experiences with nationally recognized mathematics 
and science teachers in local schools and opportunities to 
meaningfully connect these two experiences. This program, collab- 
oratively designed and implemented by scientists, teacher 
educators and classroom teachers, should provide a replicatable 
model for other teacher education institutions. In addition, materials 
developed for the project should help other laboratories interface 
more effectively with K-8 schools and help other teacher education 


programs incorporate real science and mathematics experience 
into their curriculum. 


3937 (EGG-PIR—10633(2Q-93)) DOE performance indica- 
tors for 2nd quarter CY 1993. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). 1993. 116p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE94002837. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) has established a Department- 
wide Performance Indicator (Pl) Program for trending and analysis 
of operational data as directed by DOE Order 5480.26. The PI Pro- 
gram was established to provide a means for monitoring the 
environment, safety, and health (ES&H) performance of the DOE 
at the Secretary and other management levels. This is the tenth in 
a series of quarterly reports generated for the Department of En- 
ergy Idaho Operations Office (DOE-ID) by EG&G Idaho, Inc. to 
meet the requirements of the Pl Program as directed by the DOE 
Standard (DOE-STD-1048-92). The information in this tenth 
quarterly report, while contributing to a historical database for sup- 
porting future trending analysis, does not at this time provide a 
sound basis for developing trend-related conclusions. In the future, 
it is expected that trending and analysis of operational data will en- 
hance the safety culture in both DOE and contractor organizations 
by providing an early warning of deteriorating environment, safety, 
and health conditions. DOE-STD-1048-92 identifies four general ar- 
eas of Pls. They are: Personnel Safety, Operational Incidents, 
Environment, and Management. These four areas have been 
subdivided into 26 performance indicators. Approximately 115 per- 
formance indicator control and distribution charts comprise the 
body of this report. A brief summary of Pls contained in each of 
these general areas is provided. The four EG&G facilities whose 
performance is charted herein are as follows: (1) The Advanced 
Test Reactor (ATR), (2) The Radioactive Waste Management Com- 
plex (RWMC), (8) The Waste Experimental Reduction Facility 
(WERF), and (4) The Test Reactor Area (TRA) Hot Cells. 


3938 (ETDE/PUB-3(Rev.1)) International energy: Re- 
search organizations, 1988-1992: Revision 1. Hendricks, P. 
(USDOE Office of Scientific and Technical Information, Oak Ridge, 
TN (United States)); Jordan, S. (eds.). Energy Technology Data 
Exchange, Oak Ridge, TN (United States). Jun 1993. 579p. Spon- 
sored by Energy Technology Data Exchange, Oak Ridge, TN 
(United States). Order Number DE93017267. Source: OSTI; NTIS. 

This publication contains the standardized names of energy 
research organizations used in energy information databases. In- 
volved in this cooperative task are (1) the technical staff of the US 
DOE Office of Scientific and Technical Information (OSTI) in coop- 
eration with the member countries of the Energy Technology Data 
Exchange (ETDE) and (2) the International Nuclear Information 
System (INIS). ETDE member countries are also members of the 
International Nuclear Information System (INIS). Nuclear organiza- 
tion names recorded for INIS by these ETDE member countries 
are also included in the ETDE Energy Database. Therefore, these 
organization names are cooperatively standardized for use in both 
information systems. This publication identifies current organiza- 
tions doing research in all energy fields, standardizes the format 
for recording these organization names in bibliographic citations, 
assigns a numeric code to facilitate data entry, and identifies report 
number prefixes assigned by these organizations. These research 
organization names may be used in searching the databases “En- 
ergy Science & Technology” on DIALOG and “Energy” on STN 
International. These organization names are also used in USDOE 
databases on the Integrated Technical Information System. Re- 
search organizations active in the past five years, as indicated by 
database records, were identified to form this publication. This di- 
rectory includes approximately 31,000 organizations that reported 
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energy-related literature from 1988 to 1992 and updates the DOE 
Energy Data Base: Corporate Author Entries. 


3939 (LBL-PUB-733) Highlights 1993. Lawrence Berkeley 
Lab., CA (United States). [1993]. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94002270. Source: OSTI; NTIS; GPO Dep. 

Current research programs at Lawrence Berkeley Laboratory are 
presented. The topics include: the genetic basis for breast cancer, 
the Advanced Light Source, selenium characterization in soils via 
x-ray absorption spectroscopy, automated colony sorting in efforts 
of map the human genome, cancer drugs, the Sudbury Neutrino 
Observatory (SNO), atomic force microscopes (AFM), mapping the 
radon risk in homes, ketene research, tracking B mesons and the 
search for the top quark, computerized scientific visualization, tech- 
nology transfer efforts, and astronomy in the classroom. 


3940 (NEI-DK-1346) Systems export from island to is- 
land. Bornhoims Amt, Roenne (Denmark). Teknisk Forvaltning; 
Planenergi S/I, Nordjylland (Denmark); Steenbergs Tegnestue ApS, 
Roenne (Denmark). Mar 1993. 28p. (In Danish, English). Contract 
ENS-UVE-90.0036. Order Number DE94721979. Source: OSTI; 
NTIS. 

The Danish island of Bornholm has initiated many activities 
aimed at environmental protection during the last ten years. The 
project described is the first where public authorities and private 
firms have cooperated in relation to export. The aim here was that 
export of technology and know-how should increase this coopera- 
tion, establish a basis for new initiatives related to energy and the 
environment, maintain the continuity of such activities and intro- 
duce inspiration from other European countries. Contacts should 
especially be made with other Islands, such as the Isle of Wight, 
the Shetland Islands, Majorca etc. A folder was produced in Eng- 
lish (entitled Co-operation Island to Island. Experience from 
Bornholm can be Recycled) and an example of this publication is 
included in the document along with prints of other information ma- 
terials. Contacts have already been made with Northern Ireland, 
the Isle of Man, Majorca and other islands, more information mate- 
rial was produced and other related projects were started. These 
activities and others are briefly described. (AB) 


3941 (NREL/CP—200-5768-Vol.3, pp. 1845-1848) Great 
Lakes Regional Biomass Energy Program. Kuzel, F. (Council of 
Great Lakes Governors, Chicago, IL (United States)). National Re- 
newable Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106—Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 463p. Order Number DE94000436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Great Lakes Regional Biomass Energy Program (GLRBEP) 
was initiated September, 1983, with a grant from the Office of En- 
ergy Efficiency and Renewable Energy of the US Department of 
Energy (DOE). The program provides resources to public and 
private organizations in the Great Lakes region to increase the uti- 
lization and production of biomass fuels. The objectives of the 
GLRBEP are to: (1) improve the capabilities and effectiveness of 
biomass energy programs in the state energy offices; (2) assess 
the availability of biomass resources for energy in light of other 
competing needs and uses; (3) encourage private sector invest- 
ments in biomass energy technologies; (4) transfer the results of 
government-sponsored biomass research and development to the 
private sector; (5) eliminate or reduce barriers to private sector use 
of biomass fuels and technology; (6) prevent or substantially miti- 
gate adverse environmental impacts of biomass energy use. The 
Program Director is responsible for the day-to-day activities of the 
GLRBEP and for implementing program mandates. A 40 member 
Technical Advisory Committee (TAC) sets priorities and recom- 
mends projects. The governor of each state in the region appoints 
a member to the Steering Council, which acts on recommendations 
of the TAC and sets basic program guidelines. The GLRBEP is di- 
vided into three separate operational elements. The State Grants 
component provides funds and direction to the seven state energy 
offices in the region to increase their capabilities in biomass 
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energy. State-specific activities and interagency programs are em- 
phasized. The Subcontractor component involves the issuance of 
solicitations to undertake projects that address regional needs, 
identified by the Technical Advisory Committee. The Technology 
Transfer component includes the development of nontechnical 
biomass energy publications and reports by Council staff and con- 
tractors, and the dissemination of information at conferences, 
workshops and other events. 


3942 (ORNL/M-2359) Quality assurance grading guide- 
lines for research and development at DOE facilities. Powell, 
T.B.; Morris, R.N. Oak Ridge National Lab., TN (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (CONF-9303234—1: 
American Society of Quality Control (ASQC) conference; 20. Amer- 
ican Society for Quality Control (ASQC) national energy and 
environmental annual conference, Atlantic City, NJ (United States); 
Indian Wells, CA (United States), 28 Mar - 2 a Order Number 
DE94001470. Source: OSTI; NTIS; GPO Dep. 

The quality assurance (QA) requirements for the US Department 
of Energy (DOE) are established in DOE Order 5700.6C. This or- 
der is applicable for all DOE departmental elements, management, 
and maintenance and operating contractors and requires that docu- 
mented Quality Assurance Programs (QAPs) are prepared at all 
levels; it has one attachment. The DOE Office of Energy Research 
(DOE-ER) has issued a standard to ensure implementation of the 
full intent of this order in the ER community. 


3943 (PNL-SA-23202) The AMTEX Partnership™: Creating 
and implementing a vision. Liebetrau, S.F.; Erickson, M.D.; 
Lemon, D.K. Pacific Northwest Lab., Richland, WA (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE94003815. Source: OSTI; NTIS; GPO Dep. 

The vision and creativity of the multilaboratory team nominated 
for a special award resulted in the AMTEX Partnership™, a pace- 
setting agreement between US Department of Energy national 
laboratories and the US textile industry. The AMTEX Partnership is 
a role model for America to follow that brings the resources of gov- 
ernment to bear on industrial needs while preserving the American 
values of free enterprise and fairness of opportunity. Together, the 
nominees created an important vision of the future. They capital- 
ized on a government-sponsored workshop that provided an 
opportunity for industry to hear about laboratory capabilities. At the 
workshop, they attracted the attention of the integrated textile in- 
dustry, a major segment of US industry whose economic future is 
very much at risk. They listened to the industry representatives, 
grasped the scope and implications of the industry's needs - and 
recognized the potential for large-scale collaboration. In keeping 
with the scale of this prospect, they guided nine national laborato- 
ries from traditional ways of technology transfer into a cooperative 
venture with an entire vertically integrated industry. 


3944 


(SAND-93-2100C) The Electronics Quality/Reliability 
Center: Lessons learned from partnering with industry. Dellin, 
T.A. Sandia National Labs., Albuquerque, NM (United States). 


[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9311101-4: GO- 
MAC 93: government microcircuit application conference, New 
Orleans, LA (United States), 1-4 Nov 1993). Order Number 
DE94001501. Source: OSTI; NTIS; GPO Dep. 

The government electronics community faces the exciting chal- 
lenge of entering into new of types of partnerships with the 
commercial electronics industry. Past interactions have been based 
primarily on the needs of government. Future interactions will be 
based more on the needs of industry, particularly its need to be 
competitive in commercial products. The most successful groups 
will be those most adept at forming this new type of “win-win” part- 
ner. Fortunately, both government and industry want to make these 
new partnerships successful. The government is driven by the 
necessity of establishing a common government/commercial manu- 
facturing base and the desire to support US competitiveness. 
Industry is driven by the need to partner with government to re- 
main competitive. Unfortunately, there are no detailed guides 
available to help government electronics groups and their sponsors 
in the Administration and Congress cross this uncharted terrain. 





The purpose of this paper is to share some “lessons learned” from 
the experiences of a government electronics group that has been 
active in establishing these new types of partnerships with industry. 
It is our hope that by sharing these lessons we will make it easier 
for other government groups to work with the commercial industry. 


3945 (SAND—93-2211C) Technology transfer at Sandia 
National Laboratories. Allen, M.S.; Arvizu, D.E. Sandia National 
Labs., Albuquerque, NM (United States). 1 Oct 1993. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-940136—-4: 27. Hawaii international con- 
ference on system sciences, Maui, HI (United States), 4-7 Jan 
1994). Order Number DE94002737. Source: OSTI; NTIS; GPO 
Dep. 

Transferring technology to the private sector to help improve the 
competitiveness of key US industries is now an official mission of 
the US Department of Energy’s (DOE) defense program national 
laboratories. We believe that national laboratories can play an im- 
portant role in addressing US industrial competitiveness. Sandia is 
seeking to match laboratory strengths with industry-defined market 
needs in targeted industrial sectors. Sandia, like other national and 
federal laboratories, is developing an aggressive technology trans- 
fer program. This paper provides a brief review of our program and 
provides a snap-shot of where we are at today. 


3946 (UCRL-52000-93-6) Energy and technology review, 
June 1993. Quirk, W.A.; Canada, J.; de Vore, L.; Gleason, K.; 
Kirvel, R.; Kroopnick, H.; McElroy, L.; Sanford, N.M.; Van Dyke, 
P.T. (eds.). Lawrence Livermore National Lab., CA (United States). 
Jun 1993. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94000357. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory was established in 
1952 to do research on nuclear weapons and magnetic fusion en- 
ergy. Since then other major programs have been added, including 
laser fusion and jaser isotope separation, biomedical and environ- 
mental science, strategic defense, and applied energy technology. 
These programs require basic research in chemistry, materials sci- 
ence, computer science, engineering and physics. This bulletin is 
published on a monthly basis to report on unclassified work in all 
of the programs. There are two articles in this issue. Herbert F. 
York reminisces about the early days in Livermore, emphasizing 
the legacy of E.O. Lawrence, and comments on the role of the 
Laboratory in the future. COG, a new,high-resolution code for mod- 
eling radiation transport is described. The code is a new Monte 
Carlo neutron/photon transport code that solves complex radiation 
shielding and nuclear criticality problems. It is now available for 
high-speed desktop workstations as well as mainframes. 


3947 (UCRL-ID-112779) Emerging technologies. Lu, Shin- 
yee. Lawrence Livermore National Lab., CA (United States). 
Mar 1993. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003022. Source: OSTI; NTIS; GPO Dep. 

The mission of the Emerging Technologies thrust area at 
Lawrence Livermore National Laboratory is to help individuals es- 
tablish technology areas that have national and commercial impact, 
and are outside the scope of the existing thrust areas. We continue 
to encourage innovative ideas that bring quality results to existing 
programs. We also take as our mission the encouragement of 
investment in new technology areas that are important to the eco- 
nomic competitiveness of this nation. In fiscal year 1992, we have 
focused on nine projects, summarized in this report: (1) Tire, Acci- 
dent, Handling, and Roadway Safety; (2) EXTRANSYT: An Expert 
System for Advanced Traffic Management; (3) Odin: A High- 
Power, Underwater, Acoustic Transmitter for Surveillance 
Applications; (4) Passive Seismic Reservoir Monitoring: Signal Pro- 
cessing Innovations; (5) Paste Extrudable Explosive Aft Charge for 
Multi-Stage Munitions; (6) A Continuum Model for Reinforced Con- 
crete at High Pressures and Strain Rates: Interim Report; (7) 
Benchmarking of the Criticality Evaluation Code COG; (8) Fast Al- 
gorithm for Large-Scale Consensus DNA Sequence Assembly; and 
(9) Using Electrical Heating to Enhance the Extraction of Volatile 
Organic Compounds from Soil. 
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3948 (UCRL-ID—-115182) Industrial grand challenges: A 
competitiveness strategy for the DOE national laboratories. 
Werne, R.W. Lawrence Livermore National Lab., CA (United 
States). 14 Oct 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94002198. Source: OSTI; NTIS; GPO Dep. 

The Cold War has been won; won in part by superior technol- 
ogy; superior technology such as that found in the DOE national 
laboratories. However, new challenges face the country, for it is 
clear that our historic notions of national security have changed to 
include economic security as well as defense. Economic security 
means that our industries are able to successfully compete in inter- 
national markets in order to provide a high domestic standard of 
living. It is also recognized that US industries must achieve and 
maintain a leadership in technology and that the technology base 
of the DOE national laboratories must now be mobilized to support 
US industry. Once again the laboratories are called upon to sup- 
port the country in a time of need. Because of this need we are 
seeing a significant change in mission for the Department of En- 
ergy national laboratories in their role as problem solvers for the 
nation. In particular, the Defense Programs (DP) national labs 
(Lawrence Livermore, Los Alamos, Sandia National Laboratories, 
and Martin Marietta Energy Systems Y-12) are moving from dosed 
institutions to open centers with significant resources ready to 
support US industry more vigorously than ever before. The DP iab- 
oratories are enthusiastic about their new mission and are reaching 
out to industry in an effort to understand industries’ needs and find 
applications for Laboratory skills and technologies. 


3949 (UCRL-JC—113982) Precision and manufacturing at 
the Lawrence Livermore National Laboratory. Saito, T.T.; 
Wasley, R.J.; Stowers, |.F.; Donaldson, R.R.; Thompson, D.C. 
Lawrence Livermore National Lab., CA (United States). Nov 1993. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-931235—2: NASA 2003 confer- 
ence, Anaheim, CA (United States), 7 Dec 1993). Order Number 
DES4002989. Source: OSTI; NTIS; GPO Dep. 

Precision Engineering is one of Lawrence Livermore National 
Laboratory’s core strengths. This paper discusses the past and 
present current technology transfer efforts of LLNL’s Precision 
Engineering program and the Livermore Center for Advanced Man- 
ufacturing and Productivity (CAMP). More than a year ago the 
Precision Machining Commercialization project embodied several 
successful methods of transferring high technology from the Na- 
tional Laboratories to industry. Currently LCAMP has already 
demonstrated successful technology transfer and is involved in a 
broad spectrum of current programs. In addition this paper dis- 
cusses other technologies ripe for future transition including the 
Large Optics Diamond Turning Machine. 


2906 Nuclear Energy 


Refer also to citation(s) 3149, 3239, 3581, 3648, 3649, 3650, 
3937, 3988, 3989, 5388, 5441 


3950 (NUREG—0980-Vol.1-No.2) Nuclear regulatory legisla- 
tion: 102d Congress: Volume 1, No. 2. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of the Gen- 
eral Counsel. Oct 1993. 514p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This document is a compilation of nuclear regulatory legislation 
and other relevant material through the 102d Congress, 2d Ses- 
sion. This compilation has been prepared for use as a resource 
document, which the NRC intends to update at the end of every 
Congress. The contents of NUREG-0980 include: The Atomic En- 
ergy Act of 1954, as amended; Energy Reorganization Act of 1974, 
as amended, Uranium Mill Tailings Radiation Control Act of 1978; 
Low-Level Radioactive Waste Policy Act; Nuclear Waste Policy Act 
of 1982; and NRC Authorization and Appropriations Acts. Other 
materials included are statutes and treaties on export licensing, nu- 
clear non-proliferation, and environmental protection. 


3951 (NUREG—0980-Vol.2-No.2) Nuclear regulatory legisla- 
tion, 102d Congress: Volume 2, No. 2. Nuclear Regulatory 
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Commission, Washington, DC (United States). Office of the Gen- 
eral Counsel. Oct 1993. 452p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This document is a compilation of nuclear regulatory legislation 
and other relevant material through the 102d Congress, 2d Ses- 
sion. This compilation has been prepared for use as a resource 
document, which the NRC intends to update at the end of every 
Congress. The contents of NUREG-0980 include The Atomic En- 
ergy Act of 1954, as amended; Energy Reorganization Act of 1974, 
as amended, Uranium Mill Tailings Radiation Control Act of 1978; 
Low-Level Radioactive Waste Policy Act; Nuclear Waste Policy Act 
of 1982; and NRC Authorization and Appropriations Acts. Other 
materials included are statutes and treaties on export licensing, nu- 
clear non-proliferation, and environmental protection. 


3952 (UCRL-ID—115124) Why Russia is not a state. Stern, 
J.E. Lawrence Livermore National Lab., CA (United States). 16 
Aug 1993. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94002615. Source: OSTI; NTIS; GPO Dep. 

This article makes two principal points. First the author argues 
that the Russian federation has never been a state and is not sus- 
tainable as a state. Four centrifugal indicators are presented to 
support this claim: ethnic divisiveness; uncertainty about the legiti- 
macy of Russia’s current borders; competing claims for legitimacy 
on the part of federal and regional leaders; and army units’ unpre- 
dictable allegiances. Second, she argues that Soviet policies 
intended to facilitate central control of the periphery had the per- 
verse effect of creating ethnic Kdentity and demands for national 
autonomy where, in many cases, they did not exist prior to the 
Communist regime. Following the introduction, part one briefly re- 
views the concepts of state, nation, and nationalism and the roles 
they play in Russia. Criteria for state-hood are discussed. Part two 
lists the main ethnic groups in Russia and considers the roots of 
ethnic nationalism in the Russian Federation. Part three discusses 
confusion over the legitimacy of the physical, economic, and politi- 
cal boundaries of the Russian Federation. Part four discusses 
political disarray in the center and the regions and the lack of unity 
among order-enforcing entities. The Volga-Ural region — where 
there is a large concentration of nuclear weapons and facilities, 
and which is especially volatile politically — is discussed in some- 
what more detail. Part five argues that these factors taken together 
call into question Russia’s identity as a state. The author con- 
cludes that Russia remains a multi-ethnic empire in which the rule 
of law is still not supreme 


3953 (UCRL-ID-115245) Factors fragmenting the Russian 
Federation. Brown, E. Lawrence Livermore National Lab., CA 
(United States). 6 Oct 1993. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94002618. Source: OSTI; NTIS; GPO Dep. 

This paper examines the factors that threaten the future of the 
Russian Federation (RF). The observations are based on a study 
that focused on eight republics: Mordova, Udmurtia, Tatarstan, 
Mari El, Bashkortostan, Kabardino-Balkaria, Buryatia, and Altay 
Republic. These republics were selected for their geographic and 
economic significance to the RF. Tatarstan, Bashkortostan, Udmur- 
tia, and Mari El are located on important supply routes, such as 
the Volga River and the trans-Siberian railroad. Some of these re- 
publics are relatively wealthy, with natural resources such as oil 
(e.g., Tatarstan and Bashkortostan), and all eight republics play 
significant roles in the military-industrial complex. The importance 
of these republics to the RF contrasts to the relative insignificance 
of the independence-minded Northern Caucasus area. The author 
chose not to examine the Northern Caucasus region (except 
Kabardino-Balkaria) because these republics may have only a mi- 
nor impact on the rest of the RF if they secede. Their impact would 
be minimized because they lie on the frontiers of the RF. Many 


Russians believe that “it might be best to let such a troublesome 
area secede.” 
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Refer also to citation(s) 4030, 4047, 4245, 4248, 4266, 4274, 
4276, 4277 


3954 (CONF-9204250-, pp. 31-35) A summary of utilities’ 
positions regarding the Clean Air Act Amendments of 1990. 
Nalepa, K.J. (Public Utility Commission of Texas, Austin (United 
States)). Texas A and M Univ., College Station, TX (United States). 
Energy Systems Lab. [1992]. From 14. national industrial energy 
technology conference; Houston, TX (United States); 22-23 Apr 
1992. In Fourteenth National Industrial Energy Technology Confer- 
ence: Proceedings. 251p. Order Number DE93016698. Source: 
OSTI; NTIS. 

This paper summarizes information from the electric utilities in 
Texas concerning their preliminary plans for compliance with the 
1990 Amendments to the Clean Air Act. Enactment of the amend- 
ments resulted in a new two phase, market-based allowance 
system for clean air compliance. Essentially all fossil fuel-fired gen- 
erating units operated by electric utilities in Texas are affected by 
the 1990 Amendments. The utilities intend to adopt strategies 
which would provide sufficient emission allowances to operate ex- 
isting and planned units through reduction of emissions on existing 
units or through purchase of allowances. The utilities will be able to 
take advantage of various bonus allowance provisions in the Act, 
and any excess allowances acquired will be banked for use 
against future generating requirements. The utilities plan to treat 
any additional capital or operating costs incurred as a result of 
compliance with the Act as necessary cost of service expenses, re- 
coverable from the ratepayer. 3 tabs. 


3955 (CONF-9303108-, pp. 12-21) Dow’s Energy/WRAP 
Contest: A 12-yr energy and waste reduction success story. 
Nelson, K.E. Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1993]. From 15. national industrial 
energy technology conference; Houston, TX (United States); 24-25 
Mar 1993. In Fifteenth National Industrial Energy Technology Con- 
ference: Proceedings. 371p. Order Number DE93016699. Source: 
OSTI; NTIS. 

Keeping employees interested in saving energy and reducing 
waste is a constant challenge. Ideally, all employees should be 
personally committed to a philosophy of continuous improvement. 
Each year, they should routinely find ways of improving operations 
as part of their normal jobs. The Louisiana Division of Dow U.S.A. 
began an energy conservation program in 1981. It took the form of 
an annual Contest. In 1983, the Contest scope was expanded to 
included yield improvement, and in 1987, Dow’s WRAP (Waste Re- 
duction Always Pays) program was added. The Contest has been 
enormously successful in achieving a continuous improvement atti- 
tude. In Part 1 of this paper, the author looks at the Contest history 
and summarizes some of the results achieved. Part 2 examines 
how the program operates, emphasizing what works and what 
does not. 1 fig., 7 tabs. 


3956 (CONF-9303108-, pp. 22-26) Managing in-house en- 
ergy resources for competitive advantage. Pavone, T. (SRI 
International, Menlo Park, CA (United States)). Texas A and M 
Univ., College Station, TX (United States). Energy Systems Lab. 
[1993]. From 15. national industrial energy technology conference; 
Houston, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

Most energy intensive product manufacturing organizations rely 
upon in-house plant organizations to provide their primary sources 
of energy: power, steam and fuel. Unlike the manufacturing side of 
the business, however, the energy supply side of the business has 
both an obligation to serve (like a regulated utility) and usually 
operates in the absence of direct competitive pressures. It is there- 
fore subject to more opportunities for becoming inefficient. Many 
corporate managements have decided that staff support functions 
within their companies are therefore inherently inefficient, and need 
to be jettisoned. Consequently, it has become fashionable to an- 
nounce massive support function terminations, accompanied by 
wholesale “outsourcing” of the same support functions. Within the 
process industries, outsourcing is nothing new, but the extent of it 
is becoming enormous. Companies that have long since eliminated 





their in-house project construction forces, design drafting forces, 
turnaround maintenance forces and equipment procurement staffs 
are now dumping their in-house process design capability, informa- 
tion systems capability, R&D capability, recurring maintenance 
capability, and in some cases their energy supply capability. Hav- 
ing recently completed 3 competitive benchmarking projects in the 
fields of capital project development, process plant field construc- 
tion practices, and manufacturing maintenance practices, the 
author believes that the lessons learned with respect to creating 
and managing competitive staff functions can be applied to in- 
house energy supply functions. This paper identifies the major 
differences between the best staff organizations and the average 
staff support organizations, why their performance record varies, 
and lessons for achieving the same results as the best organiza- 
tions within the domain of an in-house staff function. 


3957 (CONF-9303108-, pp. 27-33) $18.7 Million paid from 
savings variable load mechanical cogeneration project at 
Louisiana State University. Leach, M.D. (CES/Way International, 
Inc., Houston, TX (United States)); Colburn, B.K. Texas A and M 
Univ., College Station, TX (United States). Energy Systems Lab. 
[1993]. From 15. national industrial energy technology conference; 
Houston, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

This paper provides a synopsis of the practical application of 
part-load cogeneration technology to a large university campus for 
providing new chilled water and steam requirements for expansion 
needs, and simultaneously providing these utilities at no out of 
pocket cost to the institution using the innovative financing mecha- 
nism of performance contracting, in which project savings pay for 
the investment. In addition, the work is performed via a cogenera- 
tion system operating most of the year at part-load. This 
mechanical cogeneration project could also be termed a “thermal 
cogeneration” project as it provides a dual thermal benefit from a 
single input energy source. 5 refs., 6 figs., 1 tab. 


3958 (CONF-9303108-, pp. 141-146) Emerging technolo- 
gies for industrial demand-side management. Neely, J.E. 
(Public Utility Commission of Texas, Austin (United States)); 
Kasprowicz, L.M. Texas A and M Univ., College Station, TX 
(United States). Energy Systems Lab. [1993]. From 15. national in- 
dustrial energy technology conference; Houston, TX (United 
States); 24-25 Mar 1993. In Fifteenth National Industrial Energy 
Technology Conference: Proceedings. 371p. Order Number 
DE93016699. Source: OSTI; NTIS. 

Demand-side management (DSM) is a set of actions taken by an 
electric utility to influence the electricity usage by a customer. Typi- 
cal DSM activities include rebates for higher efficiency appliances 
and discounted electric rates for electric customers whose service 
can be interrupted on short notice. This paper explores two more 
subtle DSM activities: using turbine “let-downs” and thermal stor- 
age. High efficiency and adjustable speed drive (ASD) electric 
motors have long been considered as demand-side management 
strategies for industrial consumers of electricity. An alternative 
strategy to replacing aging electric motors with high efficiency or 
ASD motors is a turbine let-down. A turbine let-down is a turbine 
which uses pressure reduction to produce useful work. A typical 
application of this type of turbine would be to replace both a pres- 
sure reducing device and an electric motor driven pump. Air 
conditioning is a primary contributor to peak electric loads in Texas. 
One of the ways to solve this problem is to move the loads from 
peak to off-peak periods without changing overall electricity con- 
sumption. By using cool storage systems, energy consumption for 
businesses and industry can be shifted, reducing electricity costs 
to the consumer and reducing the electric utility's need to build 
more power plants. 2 refs., 1 fig., 3 tabs. 


3959 (CONF-9303108-, pp. 292-301) Utility and state 
industrial efficient motors systems incentives programs: Ex- 
perience and success factors. Roop, J.M. (Pacific Northwest 
Lab., Richland, WA (United States)); Stucky, D.J. Texas A and M 
Univ., College Station, TX (United States). Energy Systems Lab. 
[1993]. From 15. national industrial energy technology conference; 
Houston, TX (United States); 24-25 Mar 1993. In Fifteenth National 
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Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTi; NTIS. 

This paper summarizes the results of a survey of utility and state 
demand-side management (DSM) programs that address efficient 
motor systems (EMS). The paper discusses the incentive struc- 
tures in place at the state and utility level to encourage efficient 
motor systems, and the market barriers associated with implement- 
ing efficient motor equipment. The paper also assesses how the 
current incentives might address the market barriers to the imple- 
mentation of efficient motor systems. 5 refs., 1 tab. 


3960 (ORNL/Sub-92-SK904) A weatherization manual for 
LIHEAP policy makers and program administrators. Wither- 
spoon, M.J. (National Association for State Community Service 
Programs, Washington, DC (United States)); Marabate, R.; 
Weinhaus, M.; Eisenberg, J.F. National Association for State Com- 
munity Service Programs, Washington, DC (United States); 
Economic Opportunity Research inst., Arlington, VA (United 
States); Oak Ridge Gaseous Diffusion Plant, TN (United States). 
Sep 1993. 73p. Sponsored by USDOE, Washington, DC (United 
States);Department of Health and Human Services, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE94003173. Source: OSTI; NTIS; GPO Dep. 

This manual is designed to provide Low-income Home Energy 
Assistance Program (LIHEAP) directors with information about 
weatherization and innovative ways they can utilize LIHEAP funds 
for weatherization activities. It contains a description of innovative 
weatherization programs which demonstrate creative uses of LI- 
HEAP funds in weatherization activities. In many of the innovative 
examples, state and local administrators are coordinating their LI- 
HEAP funds with the US Department of Energy (DOE) Low-Income 
Weatherization Assistance Program’s funding and with a variety of 
other federal, state and utility company resources. The innovative 
programs demonstrate how LIHEAP funds can be used in client 
education, targeting high energy users, staff training, assessment 
and audits for weatherization services. The reader will find in the 
appendices lists of contact persons and further descriptions of the 
programs highlighted. Although designed with LIHEAP directors in 
mind, the practices and programs highlighted in this manual are of 
practical use to any state, local or utility weatherization program 
administrator. The glossary at the end of the descriptive chapters 
will assist readers with the terminology used throughout the man- 
ual. This manual and the many resource entities cited in its 
appendices provide ready access to a wealth of state-of-the-art in- 
formation which could lead to a more cost-effective expenditure of 
LIBEAP weatherization dollars. 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 3975, 3976, 3977 


3961 (DOE/EIA-0202(93)) Short-term energy outlook 
annual supplement, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Energy Markets 
and End Use. 6 Aug 1993. 71p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93019395. Source: 
OSTI; NTIS; INIS; GPO; GPO Dep. 

The Energy Information Administration (EIA) prepares quarterly, 
short-term energy supply, demand, and price projections for publi- 
cation in February, May, August, and November in the Short-Term 
Energy Outlook (Outlook). An annual supplement analyzes the per- 
formance of previous forecasts, compares recent cases with those 
of other forecasting services, and discusses current topics related 
to the short-term energy markets. (See Short-Term Energy Outlook 
Annual Supplement, DOE/EIA-0202.) The forecast period for this 
issue of the Outlook extends from the third quarter of 1993 through 
the fourth quarter of 1994. Values for the second quarter of 1993, 
however, are preliminary EIA estimates (for example, some 
monthly values for petroleum supply and disposition are derived in 
part from weekly data reported in the Weekly Petroleum Status Re- 
port) or are calculated from model simulations using the latest 
exogenous information available (for example, electricity sales and 
generation are simulated using actual weather data). The historical 
energy data are EIA data published in the Monthly Energy Review, 
Petroleum Supply Monthly, and other EIA publications. Minor 
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discrepancies between the data in these publications and the his- 
torical data in this Outlook are due to independent rounding. 


3962 (DOE/EIA-0202(93/3Q)) Short-term energy outlook, 
Third quarter 1993: Quarterly projections. USDOE Energy Infor- 
mation Administration, Washington, DC (United States). Office of 
Energy Markets and End Use. 4 Aug 1993. 38p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93018252. Source: OSTI; NTIS; GPO; GPO Dep. 

The Short-Term Energy Outlook Annual Supplement (supple- 
ment) is published once a year as a complement to the Short-Term 
Energy Outlook (Outlook), Quarterly Projections. The purpose of 
the Supplement is to review the accuracy of the forecasts pub- 
lished in the Outlook, make comparisons with other independent 
energy forecasts, and examine current energy topics that affect the 
forecasts. 
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Refer also to citation(s) 3113, 3353, 3429, 3651, 3810, 3887, 3889, 
3891, 3895, 3897, 3898, 3899, 3900, 3904, 3905, 3912, 3914, 
3915, 3916, 3917, 3918, 3930, 3950, 3951, 3958, 5166, 5188 


3963 (CONF-910981-, pp. 801-805) Comparative overview 
of federal facility compliance agreements and consent orders. 
Lankford, D.; Lynn, D.; Reiser, J.C. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
DOE Contract ACO5-840R21400. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

This presentation provides a layman’s guide through the labyrinth 
of regulatory, political, economic, and contractual issues associated 
with the development of Federal Facility Compliance Agreements 
(FFCAs). A comparative analysis was summarized from among 
eight of the major Department of Energy (DOE) Weapons Complex 
facilities throughout the country, including the Feed Materials Pro- 
duction Center (“Fernald”), Hanford, Idaho National Engineering 
Laboratory (INEL), Kansas City Plant (KCP), Lawrence Livermore 
National Laboratory (LLNL), Mound, the Oak Ridge Reservation 
(ORR), and the Rocky Flats Plant (RFP). Variations in FFCA provi- 
sions reflected site-specific characteristics, evolutionary refinements 
in terms and tactics of negotiation, heightened awareness among 
the parties as to policy implications, increased participation, and 
the application of “lessons learned” from implementing practices at 
other federal facilities subject to the similar tri-party deliberations. 


3964 (CONF-910981-, pp. 807-810) Tiger team findings re- 
lated to DOE environmental restoration activities. Levitan, W.M. 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

Tiger Team Assessments were implemented in June 1989 as 
part of a strategy to ensure that DOE facilities fully comply with 
Federal, state, local and DOE environment, safety, and health 
(ES&H) requirements. The Tiger Teams provide the Secretary of 
Energy with information on current ES&H compliance status of 
each DOE facility and causes for noncompliance. To date, Tiger 
Team Assessments have been completed at 25 DOE facilities. 
With regard to assessments of environmental restoration activities, 
the performance of DOE facilities was evaluated against the re- 
quirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended, the Na- 
tional Contingency Plan (NCP), and DOE Order 5400.4, CERCLA 
Requirements, among others. Five major categories of 
environmental restoration-related findings were identified: (1) envi- 
ronmental restoration program planning and management (found at 
60 percent of the sites assessed); (2) community relations/ 
administrative record (60 percent); (3) characterization of extent of 
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contamination (56 percent); (4) identification and evaluation of 
inactive waste sites (56 percent); and (5) DOE and NCP require- 
ments for response action studies (44 percent). Primary causal 
factors for these findings were inadequate procedures, resources, 
supervision, and policy implementation. 


3965 (CONF-910981-, pp. 847-851) Status of existing 
federal environmental risk-based standards applicable to De- 
partment of Energy operations. Bilyard, G.R. (Pacific Northwest 
Lab., Richland, WA (United States)); Jonas, R.J.; Wallo, A. Ill. US- 
DOE Assistant Secretary for Environmental Restoration and Waste 
Management, Washington, DC (United States). Office of Environ- 
mental Restoration. 1991. From Environmental remediation '91 
conference; Pasco, WA (United States); 8-11 Sep 1991. In Envi- 
ronmental remediation 1991: “Cleaning up the environment for the 
21st Century”. 896p. Order Number DE93010652. Source: OSTI; 
NTIS; INIS. 

When conducting its environmental restoration, waste manage- 
ment, and decontamination and decommissioning activities, the US 
Department of Energy (DOE) must comply with a myriad of regula- 
tory procedures and environmental standards. An assessment of 
the status of existing federal standards that may be applied to 
chemical and radioactive substances on DOE sites found substan- 
tial gaps and inconsistencies among the existing standards, and 
technical issues associated with the application of those standards. 
Of 271 chemical and radioactive substances found to be important 
across environmental media at the Hanford, Savannah River, and 
Oak Ridge Sites, 96 (35%) are unregulated by federal regulations 
and are not covered by DOE guidelines, 48 (18%) are covered by 
single federal standards or DOE guidelines, and 127 (47%) are 
covered by multiple regulations or DOE guidelines. Inconsistencies 
and technical issues among standards include the promulgation of 
different standards under different regulations for a given sub- 
stance in an environmental medium, the application of standards 
for purposes other than originally intended, and the inability to 
meet standards because of technical limitations. Given the lack of 
a complete, consistent set of standards or generic procedures for 
determining applicable standards, and given the existence of incon- 
sistencies and technical issues among the existing set of 
standards, DOE may be faced with lengthy negotiations of stan- 
dards on a case-by-case basis. Such negotiations could result in 
inconsistent cleanup levels, high costs, potential delays, and 
missed regulatory milestones. 


3966 (CONF-9303108-, pp. 1-6) Staying competitive in the 
90's: How to make public involvement work for your energy 
project. Loveless, K.W. (Loveless Enterprises, Inc., Salt Lake City, 
UT (United States)). Texas A and M Univ., College Station, TX 
(United States). Energy Systems Lab. [1993]. From 15. national in- 
dustrial energy technology conference; Houston, TX (United 
States); 24-25 Mar 1993. In Fifteenth National Industrial Energy 
Technology Conference: Proceedings. 371p. Order Number 
DE93016699. Source: OSTI; NTIS. 

Gone are the days when energy companies could develop 
energy, void of citizen input. With the passage of the National En- 
vironmental Policy Act in 1969, a new era of public involvement 
began. Although the specifics of how the public should be included 
in decisions affecting the environment and energy resources were 
not mandated, nor even clearly defined, it became evident that the 
public must be included. Now, more than two decades later, it is 
evident that for energy companies to move forward with develop- 
ment plans and to stay competitive, they must have broad-based 
public support for their projects. Today few energy projects are 
stopped because they lack the technical capability to produce clean 
and affordable energy, but because they lack the public support to 
do so. This paper addresses the following benefits to energy com- 
panies: (1) ways energy companies can gain greater public 
acceptance of their energy development plans through strategic 
public involvement planning; (2) proven techniques to increase 
consensus and reduce conflict; and (3) six research findings on 
how to build a successful public involvement program. 2 refs. 


3967 (CONF-9303108-, pp. 131-140) Recent developments 
in the regulation of electric utility resource planning in Texas. 
Totten, J. (Public Utility Commission of Texas, Austin (United 
States)); Adib, P.; Matlock, R.; Treadway, N. Texas A and M Univ., 





College Station, TX (United States). Energy Systems Lab. [1993]. 
From 15. national industrial energy technology conference; Hous- 
ton, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

The Texas Legislature has charged the Public Utility Commission 
of Texas with the responsibility to license utility power plants and 
transmission lines, and develop a statewide electrical energy plan. 
Related duties include the encouragement of qualifying cogenera- 
tors and qualifying small power producers, approval of certain 
purchased power contracts, the review of achievements in the con- 
servation of resources, and the review of electric utility load 
forecasts and capacity resource plans. There has been widespread 
agreement that the Commission’s procedures for carrying out these 
responsibilities could be streamlined. During the past two years the 
Commission has begun to establish a more orderly process for 
dealing with licensing cases. This paper describes the current 
statewide electrical energy plan, the pending power plant licensing 
cases at the Commission, the statutory requirements related to 
resource planning, recent changes in the Commission's rules con- 
cerning power plant licensing, the portions of the Energy Policy Act 
of 1992 that affect resource planning, proposals made by the 
Texas Sunset Advisory Commission, and recent developments at 
the Commission concerning integrated resource planning rules. 
The paper concludes with the authors’ opinions regarding several 
important resource planning issues. 


3968 (DOE/CH/10503—1) The National Energy Strategy: A 
balanced program?: Proceedings of the nineteenth annual Illi- 
nois energy conference. Illinois Univ., Chicago, IL (United 
States). Energy Resources Center. 1991. 293p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91CH10503. (CONF-9111308-: The national energy strategy: a 
balanced program, Chicago, IL (United States), 14-15 Nov 1991). 
Order Number DE93011730. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nineteenth Annual Illinois Energy Conference was held in 
Chicago, Illinois November 1991. It was organized by the Energy 
Resources Center, University of Illinois at Chicago with major sup- 
port provided by the US Environmental Protection Agency, the US 
Department of Energy, the Illinois Commerce Commission, the 
Illinois Department of Energy and Natural Resources, and the Citi- 
zens Council on Energy Resources. The conference program was 
developed by a planning committee who drew upon Illinois energy 
and environmental specialists from the major sectors including en- 
ergy industries, environmental organizations, research universities, 
utility companies, federal, state and local government agencies, 
and public interest groups. The members of the planning commit- 
tee were brought together for a full-day session where they were 
asked to assess the political, economic, and social impacts of the 
proposed Nationai Energy Strategy as it relates to Illinois and the 
Midwest region. Within this context, the planning committee identi- 
fied several major issues including: (1) Is the proposed plan a 
balanced strategy; (2) What are the NES impacts on the trans- 
portation sector; (3) What are the opportunities for improved 
efficiency in the Electric Utility Sector; and (4) What is the role of 
advanced research and development. 


3969 (DOE/IG—0331) Inspection of the Department's 
export licensing process for dual-use and munitions com- 
modities. USDOE Office of Inspector General, Washington, DC 
(United States). Office of Inspections. 10 Aug 1993. 74p. Spon- 
sored by USDOE, Washington, DC (United States). Source: OSTI 
(Free of Charge). 

Report to The Secretary. 

The purpose of our inspection was to review the Department of 
Energy's (Energy) export licensing process for dual-use and mili- 
tary (munitions) commodities subject to nuclear nonproliferation 
controls. Specifically, we reviewed Energy’s authorities, proce- 
dures, and policies pertaining to the export licensing process and 
examined procedures for safeguarding data transmitted between 
Energy and other agencies involved in the export licensing 
process. We also reviewed Energy's role as a member of the Sub- 
group on Nuclear Export Coordination. Our review of the sample of 
60 export cases did not find evidence to lead us to believe that En- 
ergy’s recommendations for these cases were inappropriate or 
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incorrect. We identified, however, problems regarding management 
systems associated with the export license review process. We 
found that without documentation supporting export licensing deci- 
sions by the Export Control Operations Division (ECOD), we could 
not determine whether ECOD analysts considered all required cri- 
teria in their review of export cases referred to Energy. For 
example, we found that the ECOD did not retain records docu- 
menting the bases for its advice, recommendations, or decisions 
regarding its reviews of export license cases or revisions to lists of 
controlled commodities and, therefore, was not in compliance with 
certain provisions of the Export Administration Act, as amended, 
and Energy records management directives. Additionally, we found 
that the degree of compliance by Energy with the export licensing 
review criteria contained in the Export Administration Regulations 
and the Nuclear Non-Proliferation Act of 1978 could not be deter- 
mined because ECOD did not retain records documenting the 
bases for its advice and recommendations on export cases. 


3970 (DOE-STD—1037-93) Guide to good practices for op- 
erations aspects of unique processes. USDOE, Washington, DC 
(United States). Jun 1993. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93040815. Source: 
OSTI; NTIS; GPO Dep. 

This Guide to Good Practices is written to enhance understand- 
ing of, and provide direction for, Operations Aspects of Facility 
Chemistry and Unique Process, Chapter 13 of Department of En- 
ergy (DOE) Order 5480.19, “Conduct of Operations Requirements 
for DOE Facilities." The practices in this guide should be consid- 
ered when planning or reviewing employee training and facility 
management programs. Contractors are advised to adopt proce- 
dures that meet the intent of DOE Order 5480.19. 


3971 (DOE-STD—1063-93) Establishing and maintaining a 
facility representative program at DOE nuclear facilities. US- 
DOE, Washington, DC (United States). Aug 1993. 23p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE93040809. Source: OSTI; NTIS; GPO Dep. 

The purpose of this DOE standard, (Establishing and Maintaining 
a Facility Representative Program at DOE Nuclear Facilities), is to 
help ensure that DOE Facility Representatives are selected based 
on consistently high standards and from the best qualified candi- 
dates available, that they receive the training required for them to 
function effectively, and that their expected duties, responsibilities, 
and authorities are well understood and accurately documented. To 
this end, this guidance provides the following practical information: 
(1) An approach for use in determining the required facility cover- 
age; (2) The duties, responsibilities and authorities expected of a 
Facility Representative; and (3) The training and qualification ex- 
pected of a Facility Representative. 


3972 (LA-12571-C, pp. 113-122) Policy considerations in 
developing air pollution strategies: A US perspective. Bach- 
mann, J. (Environmental Protection Agency, Research Triangle 
Park, NC (United States)). Los Alamos National Lab., NM (United 
States). Jun 1993. (CONF-9110496—: Air quality management pro- 
grams: a workshop on lessons learned, Morelos (Mexico), 16-19 
Oct 1991). In Proceedings for air quality management programs: A 
workshop on lessons learned. 134p. Order Number DE93015865. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper outlines the air quality management approach to air 
pollution control as applied in the US, emphasizing situations in 
which theory and practical experience have differed. Particular 
emphasis is placed on the development and application of tropo- 
spheric ozone policy, including an overview of past failures and 
successes, recommended improvements, and the new approach 
embodied in the 1990 Clean Air Act Amendments. The paper con- 
cludes with a brief summary of emerging science/policy concerns 
in ozone strategy. 


3973 (NEDO-P-9206) Present situation of the develop- 
ment of petroleum substitution energy (France). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1993. 47p. (In Japanese). Sponsored by New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Order Number DE94725201. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
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Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

Survey is made to grasp the developmental trend of petroleum 
substitution energy in France. Since EC’s market integration in 
1993, France has been forced to change its energy policy to EC 
rules and has attempted opening the domestic market and 
strengthening the international competitiveness, taking measures 
such as adoption of the act on the internationalization of open ten- 
ders for public works. The petroleum industry requires to make a 
capital investment which is 5 billion francs annually or 45 billion 
francs in total through 2000 to cope with regulations related to 
petroleum industry wastes. The industry circle is against the carbon 
tax proposed by the EC commission, and companies in the 
petroleum industry are going ahead with their own environmental 
measures. The government is expected to make an increase in tax 
on petroleum products which amounts to 1.5 billion francs in fiscal 
1993. However, the petroleum industry is in bad shape. The move 
toward promotion of the use of substitution fuel using agricultural 
products as raw materials has been intensifying. Reduced depen- 
dence on nuclear power and introduction of substitution fuel are 
proposed; however, Electricite de France makes an upward revi- 
sion of nuclear power plant construction projects. The conventional 
nuclear power generation promotion line will be maintained to- 
gether with diversification of energy sources, energy conservation 
and environmental policies. 1 fig., 2 tabs. 


3974 (NREL/CP—200-5768-Vol.3, pp. 1750-1753) Environ- 
ment, bioenergy and politics in Norway. Veiberg, R. (Univ. of 
Oslo (Norway)). National Renewable Energy Lab., Golden, CO 
(United States). [1993]. (CONF-9308106—Vol.3: 1. biomass confer- 
ence of the Americas: energy, environment, agriculture, and 
industry, Burlington, VT (United States), 30 Aug - 2 sep 1993). In 
First biomass conference of the Americas: Energy, environment, 
agriculture, and industry: Proceedings, Volume 3. 4638p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

The goal is to inform about 6 groups of barriers in the use of bio- 
mass (VEIBERG 87) and the realistic types of efforts (VEIBERG 
1988) against these barriers. One main effort is to build up a sys- 
tem of energy security with increased use of bioenergy and less 
use of hydropower and oil products (VEIBERG & AL 1991). The 
paper gives an overview of different efforts made to lower techno- 
logical, economic and political barriers which hinder the use of 
processed or highly processed wood/biomass as sources of energy 
and heat. The paper shows how to quantify energy, preparedness 
and stability of various bioenergy systems and describes their level 
of energy security. The paper suggests possible methods and 
strategies which can be utilized in energy planning directed to- 
wards use of alternative energy sources, particularly, bioenergy. 
Conventional energy prices, as well as environmental and regional 
variables, are taken into consideration in the analyses. The paper 


show details on how an energy plan is made and how it is imple- 
mented. 
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Refer also to citation(s) 3006, 3928, 3961, 3962, 3973, 3988, 
3989, 3990, 4327 


3975 (DOE/EIA-0035(93/09)) Monthly energy review, 
September 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. 27 Sep 1993. 170p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94000523. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The Monthly Energy Review gives information on production, dis- 
tribution, and consumption for various energy sources, e.g. 
petroleum, natural gas, oil, coal, electricity, and nuclear energy. 
Some data is also included on international energy sources and 
supplies, the import of petroleum products into the US and pricing 


and reserves data (as applicable) for the various sources of energy 
listed above. 


3976 (DOE/EIA-0035(93/10)) Monthly energy review, 
October 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Energy Markets and End Use. 
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26 Oct 1993. 169p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94001892. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The Monthly Energy Review gives information on production, dis- 
tribution, and consumption for various energy sources, e.g. 
petroleum, natural gas, oil, coal, electricity, and nuclear energy. 
Some data is also included on international energy sources and 
supplies, the import of petroleum products into the US and pricing 
and reserves data (as applicable) for the various sources of energy 
listed above. 


3977 (DOE/EIA—0035(93/11)) Monthly energy review, 
November 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. 24 Nov 1993. 174p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94003579. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The Monthly Energy Review gives information on production, dis- 
tribution, and consumption for various energy sources, e.g. 
petroleum, natural gas, oil, coal, electricity, and nuclear energy. 
Some data is also included on international energy sources and 
supplies, the import of petroleum products into the US and pricing 
and reserves data (as applicable) for the various sources of energy 
listed above. 


3978 (DOE/EIA-0543(93/2Q)) US energy industry financial 
developments, 1993 second quarter. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Energy 
Markets and End Use. 29 Sep 1993. 15p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94000663. 
Source: OSTI; NTIS; GPO; GPO Dep. 

US Energy Industry Financial Developments, 1993 Second Quar- 
ter provides information on the financial performance of energy 
companies during the most recent reporting period. The data are 
taken from public sources such as the Wall Street Journal, Energy 
Information Administration publications, corporate press releases, 
and other public sources. Based on information provided in 1993 
second quarter financial disclosures, net income for 114 petroleum 
companies-including 19 majors—rose 33 percent between the 
second quarter of 1992 and the second quarter of 1993. Both up- 
stream (oil and gas exploration, development and production) 
operations and downstream (petroleum refining, marketing, and 
transport) contributed to the improved financial Performance of 
petroleum companies consolidated operations. Rate-regulated in- 
dustries also showed positive income growth between the second 
quarter of 1992 and the second quarter of 1993 due to higher nat- 
ural gas prices and increased electricity consumption. 


3979 (LA-UR-93-3910) Opportunity for America: Mexico’s 
coal future. Loose, V.W. Los Alamos National Lab., NM (United 
States). Sep 1993. 141p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94003967. Source: OSTI; NTIS; GPO Dep. 

This study examines the history, current status and future 
prospects for increased coal use in Mexico. Environmental implica- 
tions of the power-generation capacity expansion plans are 
examined in general terms. Mexican environmental law and regula- 
tions are briefly reviewed along with the new sense of urgency in 
the cleanup of existing environmental problems and avoidance of 
new problems as clearly mandated in recent Mexican government 
policy initiatives. It is expected that new capital facilities will need 
to incorporate the latest in process and technology to comply with 
existing environmental regulation. Technology developments which 
address these issues are identified. What opportunities have new 
initiatives caused by the recent diversification of Mexico’s energy 
economy offered US firms? This report looks at the potential future 
use of coal in the Mexican energy economy, examining this issue 
with an eye toward identifying markets that might be available to 
US coal producers and the best way to approach them. Market op- 
portunities are identified by examining new developments in the 
Mexican economy generally and the energy economy particularly. 
These developments are examined in light of the current situation 
and the history which brought Mexico to its present status. 





2960 Electric Power 


Refer also to citation(s) 3488, 3490, 3491, 3836, 3854, 3932, 
3961, 3962, 3968, 3975, 3976, 3977, 4324 


3980 (CONF-9204250—, pp. 85-90) Integrated resource 
planning: A dialogue with ELCON. Treadway, N. (Public Utility 
Commission of Texas, Austin (United States)); Torrent, G. Texas A 
and M Univ., College Station, TX (United States). Energy Systems 
Lab. [1992]. From 14. national industrial energy technology confer- 
ence; Houston, TX (United States); 22-23 Apr 1992. In Fourteenth 
National Industrial Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

The oil price shocks of the 1970s were a precursor to some fun- 
damental changes in the way the supply and demand for energy is 
viewed. One response to the events of that period is the applica- 
tion of integrated resource planning (IRP). IRP is, principally, a 
regulatory prerogative designed to promote a balance between 
supply and demand resources in electricity markets. In this paper 
the authors provide a definition of that concept and discuss two of 
its main features: Demand-side Management programs and envi- 
ronmental externalities. They also examine a number of positions 
taken by ELCON with respect to IRP and provide their responses. 


3981 (CONF-9204250—, pp. 91-97) Strategic rate design: 
The role of industrial tariffs. Rosenblum, J.|. (Public Utility Com- 
mission of Texas, Austin (United States)); House, R. Texas A and 
M Univ., College Station, TX (United States). Energy Systems Lab. 
[1992]. From 14. national industrial energy technology conference; 
Houston, TX (United States); 22-23 Apr 1992. In Fourteenth Na- 
tional Industrial Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

Strategic rate design refers to the use of deliberate pricing 
strategies that alter customer demand in order to achieve certain 
strategic objectives. Often the objective is to defer or eliminate the 
need for additional generation capacity — and, to a lesser extent, 
transmission and distribution capacity. In the same way that “a 
penny saved is a penny earned,” one can say that “demand re- 
duced is capacity acquired.” In some cases, the strategic objective 
may be something other than reduction in peak demand, such as 
promoting the economic development of a depressed region. In 
these cases some increase in peak demand may be tolerated, es- 
pecially if the utility is already in an excess-capacity situation. 
Strategic rate design is also a tool to deal with the self-generating 
customer. Over the past 14 years, tremendous growth has occurred 
in cogeneration capacity in Texas. The utilities use their rate tariffs 
strategically to influence the growth of self-generation. 2 tabs. 


3982 (CONF-9204250-, pp. 98-104) Industrial demand-side 
management in Texas. Jaussaud, D. (Public Utility Commission of 
Texas, Austin (United States)). Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OSTI; NTIS. 

The industrial sector in Texas is highly energy intensive and rep- 
resents a large share of many utilities electricity sales. Utilities may 
intervene to shape the load of their customers through demand- 
side management programs. In doing so, they can improve the 
efficiency of their system. Historically, utilities in Texas have offered 
industrial customers energy audits and other technical assistance. 
Few incentive programs have targeted industrial customers specifi- 
cally. Other types of programs, such as shared savings, request for 
proposals and bidding have not been used. Overall, the demand- 
side programs offered by Texas utilities to their industrial customers 
are not structured to generate the energy and demand savings 
needed to reduce utility loads and affect future resource planning. 
9 refs., 2 tabs. 


3983 (CONF-9303108-, pp. 147-152) Industrial rates and 
demand-side management programs. Kasprowicz, L.M. (Public 
Utility Commission of Texas, Austin (United States)); House, R. 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1993]. From 15. national industrial energy technol- 
ogy conference; Houston, TX (United States); 24-25 Mar 1993. In 
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Fifteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 371p. Order Number DE93016699. Source: OSTI; NTIS. 

The industrial sector in Texas is large and energy intensive. In- 
dustrial sales constitute a major portion of total sales for several 
utilities in Texas. Industrial demand-side management (DSM) can 
be used by utilities to provide industrial customers assistance nec- 
essary to control their energy costs, promote efficient technologies 
and practices, and increase utility-system efficiency. Industrial DSM 
has a history of mixed success in Texas. Cogeneration and inter- 
ruptible load have proven highly successful in Texas. Rate design 
is identified as having a DSM impact but, other than for interrupt- 
ible service, that impact has not been measured. DSM programs 
have had minimal impact on utility loads and sales. Examples of 
successful industrial DSM programs outside of Texas are provided, 
and a City of Austin program shows a possible direction for im- 
provements in industrial DSM programs. 3 tabs. 


3984 (CONF-9303108-, pp. 153-162) Non-utility generation 
and transmission access in Texas. Panjavan, S. (Public Utility 
Commission of Texas, Austin (United States)); Adib, P. Texas A 
and M Univ., College Station, TX (United States). Energy Systems 
Lab. [1993]. From 15. national industrial energy technology confer- 
ence; Houston, TX (United States); 24-25 Mar 1993. in Fifteenth 
National industrial Energy Technology Conference: Proceedings. 
371p. Order Number DE93016699. Source: OSTI; NTIS. 

Power from non-utility generators (NUG) is an important part of 
the generation mix in Texas. In recent years approximately 10 per- 
cent of the total sales of electricity in the state was purchased by 
utilities from NUGs. Access to the transmission system is a key fac- 
tor in promoting competition in power generation. With changes in 
the Federal law, wholesale customers and NUGs are working with 
state legislators and regulators to open up the transmission system 
for opportunities in the wholesale market. The Public Utility Com- 
mission of Texas (PUCT) is considering changes in its rules and is 
examining the need for incentives for relying more on alternative 
power sources. The actions taken by legislatures in the 73rd Ses- 
sion of the Texas Legislature may provide further guidance on the 
future direction of the electric industry in Texas. The authors dis- 
cuss how NUG power has been considered in the development of 
the PUCT’s Statewide Electrical Energy Plan (SEEP). A summary 
of likely contribution by NUGs over the next ten years is provided. 
Finally, the authors discuss the PUCT regulations on transmission 
access and non-utility generation in the State. 1 fig., 2 tabs. 


3985 (CONF-9303108—-, pp. 163-170) The Clean Air Act’s 
impact on environmental regulation and electric power conser- 
vation and production. Ashley, H. (Public Utility Commission of 
Texas, Austin (United States)). Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1993]. From 15. 
national industrial energy technology conference; Houston, TX 
(United States); 24-25 Mar 1993. In Fifteenth National Industrial 
Energy Technology Conference: Proceedings. 371p. Order Num- 
ber DE93016699. Source: OSTI; NTIS. 

The demand for electric power in Texas is expected to grow at 
about 2.3 percent over the next 15 years. Utilities plan to satisfy 
this demand by increasing the number of power generating facili- 
ties and improving energy conservation programs. New stringent 
environmental regulations force utilities to reconsider how best to 
meet the power demand. The new Clean Air Act permits utilities to 
use a market driven system of allowances to comply with sulfur 
dioxide emission limits. This paper discusses some of the environ- 
mental regulatory changes and their effect on the provision of 
electric power. 13 refs., 1 tab. 


3986 (CONF-9303108-, pp. 266-270) Electric utilities’ role 
in industrial competitiveness: Going beyond the energy audit. 
Jeffress, R.D. (Electric Power Research Inst., Palo Alto, CA (United 
States)); Appelbaum, B. Texas A and M Univ., College Station, TX 
(United States). Energy Systems Lab. [1993]. From 15. national in- 
dustrial energy technology conference; Houston, TX (United 
States); 24-25 Mar 1993. In Fifteenth National Industrial Energy 
Technology Conference: Proceedings. 371p. Order Number 
DE93016699. Source: OSTI; NTIS. 

This paper describes EPRI’s Partnership for Industrial Competi- 
tiveness. The Partnership, comprised of over 15 EPRI member 
utilities, was established to help electric utilities identify, develop, 
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and implement competitiveness improvement opportunities for their 
industrial customers. To be meaningful, strategies for increasing in- 
dustrial competitiveness must consider not only energy use, but 
also all other production inputs. To this end, the program focuses 
on three major areas: productivity, environmental protection, and 
efficiency. The effectiveness of the program will be gauged by its 
ability to keep utility customers “alive and well.” 6 figs., 2 tabs. 


3987 (DOE/BP-2195) 1993 Wholesale Power and 
Transmission Rate Schedules. USDOE Bonneville Power Admin- 
istration, Portland, OR (United States). Oct 1993. 94p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94000942. Source: OSTI; NTIS; GPO Dep. 

Bonneville Power Administration 1993 Wholesale Power Rate 
Schedules and General Rate Schedule Provisions and 1993 Trans- 
mission Rate Schedules and General Transmission Rate Schedule 
Provisions, contained herein, were approved on an interim basis 
effective October 1, 1993. These rate schedules and provisions 
were approved by the Federal Energy Commission, United States 
Department of Energy, in September, 1993. These rate schedules 
and provisions supersede the Administration’s Wholesale Power 
Rate Schedules and General Rate Schedule Provisions and Trans- 
mission Rate Schedules and General Transmission Rate Schedule 
Provisions effective October 1, 1991. 


3988 (DOE/EIA-0226(93/08)) Electric power monthly, 
August 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 13 Aug 1993. 189p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93019472. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The Electric Power Monthly (EPM) presents monthly electricity 
statistics. The purpose of this publication is to provide energy deci- 
sionmakers with accurate and timely information that may be used 
in forming various perspectives on electric issues that lie ahead. 
The EPM is prepared by the Survey Management Division; Office 
of Coal, Nuclear, Electric and Alternate Fuels, Energy Information 
Administration (EIA), Department of Energy. This publication pro- 
vides monthly statistics at the US, Census division, and State 
levels for net generation, fossil fuel consumption and stocks, quan- 
tity and quality of fossil fuels, cost of fossil fuels, electricity sales, 
revenue, and average revenue per kilowatthour of electricity sold. 
Data on net generation, fuel consumption, fuel stocks, quantity and 
cost of fossil fuels are aiso displayed for the North American Elec- 
tric Reliability Council (NERC) regions. 


3989 (DOE/EIA—0226(93/09)) Electric power monthly, 
September 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 17 Sep 1993. 191p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93041288. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The Electric Power Monthly (EPM) presents monthly electricity 
Statistics. The purpose of this publication is to provide energy deci- 
sionmakers with accurate and timely information that may be used 
in forming various perspectives on electric issues that lie ahead. 
The EPM is prepared by the Survey Management Division; Office 
of Coal, Nuclear, Electric and Alternate Fuels, Energy information 
Administration (EIA), Department of Energy. This publication pro- 
vides monthly statistics at the US, Census division, and State 
levels for net generation, fossil fuel consumption and stocks, quan- 
tity and quality of fossil fuels, cost of fossil fuels, electricity sales, 
revenue, and average revenue per kilowatthour of electricity sold. 
Data on net generation, fuel consumption, fuel stocks, quantity and 
cost of fossil fuels are also displayed for the North American Elec- 
tric Reliability Council (NERC) regions. 


3990 (DOE/EIA-0376(91)) State energy price and expendi- 
ture report 1991. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. Sep 1993. 286p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93040772. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The State Energy Price and Expenditure Report (SEPER) 
presents energy price and expenditure estimates individually for 
the 50 States and the District of Columbia and in aggregate for the 
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United States. The price and expenditure estimates are provided 
by energy source and economic sector and are published for the 
years 1970, 1975, 1980, and 1985 through 1991. Data for all 
years, 1970 through 1991, are available on personal computer 
diskettes. Documentation in Appendix A describes how the price 
estimates are developed, including sources of data, methods of es- 
timation, and conversion factors applied. This report is an update 
of the State Energy Price and Expenditure Report 1990, published 
in September 1992. 


3991 (LBL-34578) The price of electricity from private 
power producers. Kahn, E.; Milne, A.; Kito, S. Lawrence Berkeley 
Lab., CA (United States). Oct 1993. 51p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94003485. Source: OSTI; NTIS; GPO Dep. 

The long-term wholesale electricity market is becoming increas- 
ingly competitive. Bidding for power contracts has become a 
dominant form of competition in this sector. The prices which 
emerge from this process have not been documented and com- 
pared in a systematic framework. This paper introduces a method 
to make such comparisons and illustrates it on a small sample of 
projects. This results show a wide range of prices for what is 
essentialiy the same technology, gas-fired combined cycle genera- 
tion. The price range seems greater than what could be explained 
by transmission cost differences between high and low cost re- 
gions. For the smaller sample of coal-fired projects, price variation 
is substantially less. Further data collection and analysis should be 
able to help isolate more clearly what market or cost factors are re- 
sponsible for the observed variation. 


3992 (NEI-DK-1376) Electricity supply in Denmark. 
Danske Elvaerkers Forening, Copenhagen (Denmark). Sep 1993. 
26p. Order Number DE94721980. Source: OSTI; NTIS. 

The booklet intends to give a short introduction to the Danish 
electricity supply industry. It presents general data on production 
and losses, energy consumption, costs and pricing, imports and 
exports, coal imports by countries of origin, wind power production, 
supply from cogeneration and district heating plants, emissions of 
sulphur dioxide, carbon dioxide and nitrogen oxides, forecasts on 
consumption and investments and other key figures. It also gives a 
brief indication of the historical and political background and 
summarises the transmission network, end-use efficiency, diversifi- 
cation and the structure of the Danish electric power supply 
industry in addition to a summary of Danish energy policy. A short 
list of useful addresses of government authorities, power pools, 
fuel purchasers, international consultancy and relevant associations 
is included in the publication. (AB) 
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3993 (DOE/EIA-0469(92)) Energy Facts, 1992. USDOE En- 
ergy Information Administration, Washington, DC (United States). 
29 Oct 1993. 138p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94002951. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Energy Facts, organized by energy source, is a compilation of 
energy data providing a reference to a broad range of domestic 
and international energy data, for the general public as well as the 
technical community. This report is designed especially for the 
business person, government worker, or student who needs a 
quick reference to major facts about energy. Each table of statistics 
appears on the opposite page from a corresponding graphic. The 
graphic has a point of interest rather than a title across the top. 


3994 (UCID—19227-92) U.S. energy flow, 1992. Borg, I.Y.; 
Briggs, C.K. Lawrence Livermore National Lab., CA (United 
States). Oct 1993. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94002613. Source: OSTI; NTIS; GPO Dep. 

This report discusses energy consumption in the United States 
which rose slightly in 1992, reflecting partial recovery from the eco- 
nomic recession that prevailed during the previous year. Increases 
were registered in all major end use sectors with the largest occur- 
ring in the industrial sector. Energy consumed for transportation, 





which reflects improved passenger fleet efficiencies and a growing 
population as well as economic activity, returned to 1989-1990 lev- 
els. The United States depended on petroleum for 41 % of its 
energy supply. Imports of crude oil and petroleum products in- 
creased to compensate for decline in domestic production. Imports 
rose to 44% of supply. Because domestic production of natural gas 
was close to 1991's, increased demand was accommodated by 
larger (16%) imports from Canada. Coal production was virtually 
unchanged from 1991 and thus well below 1990 production. 
Nonetheless coal supplied about one quarter of US energy needs, 
primarily for electrical generation. For the third year electricity 
transmitted by utilities departed from historic growth trends; it re- 
mained at 1991 levels. The Energy Policy Act of 1992 was signed 
into law in October. Among its many provisions, this act encour- 
ages independent power producers to compete with the utilities in 
wholesale production of electricity, streamlines the licensing of nu- 
clear power plants, promotes the development of renewable energy 
sources through tax incentives, imposes efficiency standards on 
many manufacturing items, requires federal and private fleets to 
buy vehicles that run on alternative fuels, and requires the Secre- 
tary of Energy to develop a plan to decrease oil consumption, 
increase the use of renewable energy, improve conversion efficien- 
cies, and limit the emission of greenhouse gases. 
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3995 (DOE/FTR-93013716) Renewable energy systems in 
Mexico: Installation of a hybrid system: Foreign trip report, 
January 12-16, 1993. Pate, R.C. Sandia National Labs., Albu- 
querque, NM (United States). 12 May 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93013716. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Sandia has been providing technical leadership on behalf of 
DOE and CORECT on a working level cooperative program with 
Mexico on renewable energy (PROCER). As part of this effort, the 
Sandia Design Assistance Center (DAC) and the solar energy pro- 
gram staff at Instituto de Investigaciones Electricas (IIE) in 
Cuernavaca, Mexico, recently reached agreement on a framework 
for mutually beneficial technical collaboration on the monitoring and 
field evaluation of renewable energy systems in Mexico, particularly 
village-scale hybrid systems. This trip was made for the purpose of 
planning the details for the joint installation of a data acquisition 
system (DAS) on a recently completed PV/Wind/Diesel hybrid sys- 
tem in the village of Xcalac on the Southeast coast of the state of 
Quintana Roo, Mexico. The DAS installation will be made during 
the week of March 15, 1993. While in Mexico, discussions were 
also held with personnel from.the National Autonomous University 
of Mexico (UNAM) Solar Energy Laboratory and several private 
sector companies with regard to renewable energy project activities 
and technical and educational support needs in Mexico. 


3996 (ETDE-GB-520) Planning for renewable energy in 
Devon. Devon County Council, Exeter (United Kingdom); West 
Devon Borough Council, Tavistock (United Kingdom); AEA Environ- 
ment and Energy, Harwell (United Kingdom). Apr 1993. 69p. Order 
Number DE94725259. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the Study was to examine the technical, planning and 
environmental factors, and the resource availability, which may af- 
fect the development of renewable energy schemes in Devon, with 
particular reference to West Devon. The study was undertaken to 
draw up a specimen planning policy framework for the develop- 
ment of renewable energy in Devon, looking at each major 
renewable energy source and at the relevant environmental and 
planning constraints; using this framework, to amplify the draft 
Structure Plan policy for renewable energy; to draw up draft guid- 
ance and specimen policies for a Local Plan covering renewable 
energy for a District Council, in this case, West Devon Borough; 
and to provide a pilot study for implementing the draft Planning 
Policy Guidance (PPG) on renewable energy. (author) 
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3997 (NREL/TP-411-5836) Solar resource-utility load 
matching assessment: NREL photovoltaic project summary. 
National Renewable Energy Lab., Golden, CO (United States). Nov 
1993. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-83CH10093. Order Number DE94000232. 
Source: OSTI; NTIS; GPO Dep. 

Many utility planners may be unfamiliar with the potential for the 
development of photovoltaics (PV) in their service areas. The goal 
of the research summarized in this document is to provide informa- 
tion on the match existing between the output of PV powder plants 
and the load requirements of US utilities. This material indicates 
whether or not the effective capacity (hence the value) of this re- 
newable resource should be higher than that traditionally assigned 
to an intermittent resource. 
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3998 (DOE/ET/10815-223) Technical progress report for 
the magnetohydrodynamics Coal-Fired Flow Facility for the 
period April 1, 1993—June 30, 1993. Tennessee Univ., Tullahoma, 
TN (United States). Space Inst. Oct 1993. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
79ET10815. (UTSI93-08). Order Number DE94003833. Source: 
OSTI; NTIS; GPO Dep. 

In this quarterly technical progress report, UTSI reports on 
progress on a multitask contract to develop the necessary technol- 
ogy for the steam bottoming plant of the MHD Steam Combined 
Cycle power plant. A Proof-Of-Concept (POC) test was conducted 
during the quarter and the results are reported. This POC test was 
terminated after 88 hours of operation due to the failure of the coal 
pulverizer main shaft. Preparations for the test and post-test activi- 
ties are summarized. Modifications made to the dry electrostatic 
precipitator (ESP) are described and measurements of its perfor- 
mance are reported. The baghouse performance is summarized, 
together with actions being taken to improve bag cleaning using re- 
verse air. Data on the wet ESP performance is included at two 
operating conditions, including verification that it met State of Ten- 
nessee permit conditions for opacity with all the flow through it. 
The results of experiments to determine the effect of potassium 
seed on NO, emissions and secondary combustion are reported. 
The status of efforts to quantify the detailed mass balance for all 
POC testing is summarized. The work to develop a predictive ash 
deposition model is discussed and results compared with deposi- 
tion actually encountered during the test. Plans to measure the 
kinetics of potassium and sulfur on flames like the secondary com- 
bustor, are included. Advanced diagnostic work by both UTSI and 
MSU is reported. Efforts to develop the technology for a high tem- 
perature air heater using ceramic tubes are summarized. 


3999 (DOE/ET/15601—-T58) Laser Doppler Velocimeter par- 
ticle velocity measurement system. Wilson, W.W.; Srikantaiah, 
D.V.; Philip, T.; George, A. Mississippi State Univ., MS (United 
States). Diagnostic Instrumentation and Analysis Lab. [1993]. 31p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-80ET15601. Order Number DE94000910. Source: 
OSTI; NTIS; GPO Dep. 

This report gives a detailed description of the operation of the 
Laser Doppler Velocimeter (LDV) system maintained by DIAL at 
MSU. LDV is used for the measurement of flow velocities and tur- 
bulence levels in various fluid flow settings. Ills report details the 
operation and maintenance of the LDV system and provides a first- 
time user with pertinent information regarding the system’s setup 
for a particular application. Particular attention has been given to 
the use of the Doppler signal analyzer (DSA) and the burst spec- 
trum analyzer (BSA) signal processors and data analysis. 


4000 (DOE/PC/79668-T5) Conceptual design of a coal- 
fired MHD retrofit plant: Topical report, Seed Regeneration 
System Study 2. Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Advanced Energy Systems Div. Nov 1992. 97p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-87PC79668. Order Number DE94002391. Source: 
OSTI; NTIS; GPO Dep. 

Westinghouse Advanced Energy Systems (WAES), through Con- 
tract No. DE-AC22-87PC79668 funded by US DOE/PETC, is 
conducting a conceptual design study to evaluate a coal-fired mag- 
netohydrodynamic (MHD) retrofit of a utility plant of sufficient size 
to demonstrate the technical and future economic viability of an 
MHD system operating within an electric utility environment. The 
objective of this topical report is to document continuing seed re- 
generation system application studies and the definition of will 
system integration requirements for the Scholz MHD retrofit plant 
design. MHD power plants require the addition of a seeding mate- 
rial in the form of potassium to enhance the ionization of the high 
temperature combustion gas in the MHD channel. This process 
has an added environmental advantage compared to other types of 
coal-fired power plants in that the potassium combines with the 
naturally occurring sulfur in the coal to form a potassium sulfate 
flyash (K2SO4) which can be removed from the process by appro- 
priate particulate control equipment. Up to 100% of the Sulfur in 
the coal can be removed by this process thereby providing envi- 
ronmentally clean power plant operation that is better than required 
by present and anticipated future New Source Performance Stan- 
dards (NSPS). 


4001 (DOE/PC/90309-12) Anion-exchange resin-based 
desulfurization process: Annual technical progress report, Oc- 
tober 1, 1992-September 30, 1993. Sheth, A.C.; Dharmapurikar, 
R.; Strevel, S.D. Tennessee Univ., Tullahoma, TN (United States). 
Space Inst. [1993]. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90309. Order Number 
DE94002384. Source: OSTI; NTIS; GPO Dep. 

Under the DOE Grant No. DE-FG22-90PC90309, the University 
of Tennessee Space institute (UTSI) has been directed to further 
develop an anion-exchange, resin-based desulfurization concept 
that has been developed and tested on a limited scope for feasibil- 
ity. From environmental as well as the economic viewpoints, it is 
necessary that the soluble sulfates of alkali metal sorbents be 
desulfurized (regenerated) and recycled to make regenerative flue 
gas desulfurization and MHD spent seed regeneration options 
more attractive. In order to achieve this, a low-temperature, low- 
cost desulfurization process to reactivate spent alkali metal 
sorbents is necessary. UTSI's anion-exchange, resin-based con- 
cept uses the available technology and is believed to satisfy this 
requirement. In this DOE-sponsored project, UTSI, will perform the 
following investigations: Screening of commercially available 
resins; process variables study and improving resin performance; 
optimization of resin-regeneration step; evaluation of performance 
enhancers; development of Best-Process Schematic and related 
economics, and planning for proof-of-concept (POC) scale testing. 
The above activities have been grouped into five major tasks and 
the entire project is expected to take thirty-six months to complete. 


4002 (INIS-mf-13737, pp. 28-29) The ETGAR liquid metal 
MHD energy conversion systems program: Current status of 
supporting research. Branover, H. (Ben-Gurion Univ. of the 
Negev, Beersheba (Israel)); Lesin, S.; Baron, A.; Tsirlin, M. Feb 
1993. 168p. (CONF-930216—: 7. Beer-Sheva international seminar 
on magnetohydrodynamics, Jerusalem (Israel), 14-18-Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. LIQUID-METAL MHD GENERATORS/ 
israel; ISRAEL; PROGRESS REPORT 


4003 


(INIS-mf-13737, pp. 100-101) Performance of large- 
scale MHD propulsion system. Petrick, M. (Argonne National 


Lab., IL (United States)); Boullard, J.X. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. MHD GENERATORS /propulsion systems; 
PROPULSION SYSTEMS/performance testing; ELECTROMAG- 
NETIC PUMPS; LORENTZ FORCE; MAGNETIC FIELDS; 
SEAWATER; SHIPS 


4004 (INIS-mf-13737, pp. 102) Transient tests on an MHD 
thruster. Pierson, E.S. (Purdue Univ., Hammond, IN (United 
States)); Libera, J.; Petrick, M. Feb 1993. 168p. (CONF-930216—-: 
7. Beer-Sheva international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MHD GENERATORS/performance testing; 
TRANSIENTS 


4005 (INIS-mf—13737, pp. 115-117) Influence of boundary 
layers and interaction parameter on the current and voltage in 
a liquid metal MHD generator. Satyamuthy, P. (Bhabha Atomic 
Research Centre, Bombay (India). Laser Div.); Thiyagarajan, T.K. 
Feb 1993. 168p. (CONF-930216—: 7. Beer-Sheva international 
seminar on magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 
1993). In The seventh international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94607211. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LIQUID-METAL MHD GENERATORS/wall 
effects 


4006 (INIS-mf-13737, pp. 129) High emissivity electrodes 
for MHD channels. Svensson, R. (Goeteborg Univ. (Sweden). 
Dept. of Physical Chemistry); Engvall, K.; Holmid, L.; Braun, J.; 
Lundgren, N. Feb 1993. 168p. (CONF-930216—: 7. Beer-Sheva in- 
ternational seminar on magnetohydrodynamics, Jerusalem (Israel), 
14-18 Feb 1993). In The seventh international Beer Sheva seminar 
on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MHD CHANNELS/electrodes; 
TRODES; RYDBERG STATES 


ELEC- 


4007 (INIS-mf-13737, pp. 149) Pulsed non-equilibrium 
MHD power generation using thermal energy heat source. Za- 
uderer, B. (Coal Tech Corp, Merion Station, PA (United States)); 
Borck, B. Feb 1993. 168p. (CONF-930216—: 7. Beer-Sheva inter- 
national seminar on magnetohydrodynamics, Jerusalem (Israel), 
14-18 Feb 1993). In The seventh international Beer Sheva seminar 
on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 
Diagnostic floes using fiber-optic is discussed. (authors). 


4008 (INIS-mf-—13737, pp. 166) Experimental investigation 
of MHD sea-water thruster performance in a two tesla test fa- 
cility. Picologlou, B.F. (Argonne National Lab., IL (United States)); 
Doss, E.D.; Sikes, W.C.; Raneilone, R.F. Feb 1993. 168p. 
(CONF-930216-: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. OPEN-CYCLE MHD GENERATORS/ 
seawater; ELECTRIC CONDUCTORS; SEAWATER; PERFOR- 
MANCE TESTING; WORKING FLUIDS; THRUSTERS 
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4009 (LA-UR-93-3425) Digital control and data acquisi- 
tion for high-value GTA welding. George, T.G. (Los Alamos 
National Lab., NM (United States)); Franco-Ferreira, E.A. Los 
Alamos National Lab., NM (United States). [1993]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-931234-1: American Welding Society 
international conference on modeling and control of joining pro- 
cesses, Orlando, FL (United States), 8 Dec 1993). Order Number 
DE94000885. Source: OSTI; NTIS; GPO Dep. 

Electric power for the Cassini space probe wig be provided by 
radioisotope thermoelectric generators (RTGs) thermally driven by 





General-Purpose Heat Source (GPHS) modules. Each GPHS mod- 
ule contains four, 150-g, pellets of ?*PuO2, and each of the four 
pellets is encapsulated within a thin-wall iridium-alloy shell. GTA 
girth welding of these capsules is performed at Los Alamos Na- 
tional Laboratory (LANL) on an automated, digitally-controlled 
welding system. This paper discusses baseline design considera- 
tions for system automation and strategies employed to maximize 
process yield, improve process consistency, and generate required 
quality assurance information. Design of the automated girth weld- 
ing system was driven by a number of factors which militated for 
precise parametric control and data acquisition. Foremost among 
these factors was the extraordinary value of the capsule compo- 
nents. In addition, DOE order 5700.6B, which took effect on 23 
September 1986, required that all operations adhere to strict levels 
of process quality assurance. A detailed technical specification for 
the GPHS welding system was developed on the basis of a joint 
Lanl/Westinghouse Savannah River Company (WSRC) design ef- 
fort. After a competitive bidding process, Jetline Engineering, Inc., 
of Irvine, California, was selected as the system manufacturer. 
During the period over which four identical welding systems were 
fabricated, very close liason was maintained between the LANL/ 
WSFC technical representatives and the vendor. The level of rap- 
port was outstanding, and the end result was the 1990 delivery of 
four systems that met or exceeded all specification requirements. 
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Refer also to citation(s) 4219, 4332, 4541 


4010 (CONF-921114—) Fuel Cell Seminar, 1992: Program 
and abstracts. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. 677p. Sponsored by USDOE, Washington, DC 
(United States);Electric Power Research Inst., Palo Alto, CA 
(United States);Gas Research Inst., Chicago, IL (United 


States);National Aeronautics and Space Administration, Washing- 


ton, DC (United States);Commission of the From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

This year’s theme, “Fuel Cells: Realizing the Potential,” focuses 
on progress being made toward commercial manufacture and use 
of fuel cell products. Fuel cell power plants are competing for mar- 
ket share in some applications and demonstrations of market entry 
power plants are proceeding for additional applications. Develop- 
ment activity on fuel cells for transportation is also increasing; fuel 
cell products have potential in energy and transportation industries, 
with very favorable environmental impacts. This Seminar has the 
purpose of fostering communication by providing a forum for the in- 
ternational community interested in development, application, and 
business opportunities related fuel cells. Over 190 technical papers 
are included, the majority being processed for the data base. 


4011 (CONF-9303108-, pp. 42-47) Performance character- 
istics of an _ electrochemically powered turboprop: A 
comparison with state of the art gas turbines. Johnson, M.C. 
(Univ. of Arkansas, Fayetteville (United States)); Swan, D.H. Texas 
A and M Univ., College Station, TX (United States). Energy Sys- 
tems Lab. [1993]. From 15. national industrial energy technology 
conference; Houston, TX (United States); 24-25 Mar 1993. In 
Fifteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 371p. Order Number DE93016699. Source: OSTI; NTIS. 

As we search for alternative fuels and energy efficient vehicles it 
is important to consider the role of electrochemical fuel cells in air- 
craft propulsion systems. This paper focuses on this issue with 
regards to small turboprop aircraft. An electrochemical propulsion 
system would employ liquid hydrogen in an air breathing fuel cell 
that would generate electricity to run electric motors which in turn 
power the props. The major question this paper addresses is: un- 
der what conditions will a hydrogen/fuel cell power system be 
superior to a state of the art hydrogen/gas turbine power system? 
The systems are compared on a fuel consumption basis, a cost 
basis, and a reliability/maintainability basis. The analysis show that 
both specific power and efficiency play an important role in deter- 
mining which configuration uses less fuel. In general, the fuel cell 
system is heavier but more efficient than the gas turbine. It ap- 
pears that the fuel cell system will begin to compete with the gas 
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turbine as the power densities surpass 1 kw/kg and the efficiencies 
approaches .45. From a cost perspective gas turbines presently 
cost $500/kw and fuel cells are far more expensive. However, the 
raw materials in a fuel cell are inexpensive and could conceivably 
be cheaper, thus making the fuel cells increasingly attractive. From 
a reliability perspective, the fuel cell system appears to have a sig- 
nificant advantage due to the lack of moving parts and the high 
reliability of electric motors. 7 refs., 6 figs., 1 tab. 


4012 (CONF-9303108-, pp. 66-70) Demonstration of a car- 
bonate fuel cell on coal derived gas. Rastler, D.M. (Electric 
Power Research Inst., Palo Alto, CA (United States)); Keeler, C.G.; 
Chi, C.V. Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1993]. From 15. national industrial 
energy technology conference; Houston, TX (United States); 24-25 
Mar 1993. In Fifteenth National Industrial Energy Technology Con- 
ference: Proceedings. 371p. Order Number DE93016699. Source: 
OSTI; NTIS. 

Several studies indicate that carbonate fuel cell systems have 
the potential to offer efficient, cost competitive, and environmentally 
preferred power plants operating on natural gas or coal derived 
gas (“syn-gas”). To date, however, no fuel cell system has run on 
actual syn-gas. Consequently, the Electric Power Research Insti- 
tute (EPRI) has sponsored a 20 kW carbonate fuel cell pilot plant 
that will begin operating in March at Destec Energy's coal gasifica- 
tion plant in Plaquemine, Louisiana. The primary purpose of the 
test is to determine the effect of syn-gas contaminants on the per- 
formance and life of the carbonate fuel cell. This paper describes 
the project objectives, design aspects of the pilot facility, and the 
status of the project. 3 refs., 3 figs., 4 tabs. 


4013 (CONF-930893-35) Alternative materials for solid 
oxide fuel cells: Processing and interactions of materials. 
Bates, J.L.; Armstrong, T.R.; Chick, L.A. Pacific Northwest Lab., 
Richland, WA (United States). [1993]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
From Joint contractors meeting on advanced turbine systems, fuel 
cells and coal-fired heat; Morgantown, WV (United States); 3-5 Aug 
1993. Order Number DE94000016. Source: OSTI; NTIS; GPO Dep. 
The purpose of this research is to develop alternative materials 
for solid oxide fuel cell (SOFC) interconnections and electrodes 
with improved electrical, thermal, and electrochemical properties. 
The overall approach for this research and development is to: 
minimize the number of cations in the electrode, electrolyte, and in- 
terconnection by developing yttrium compounds, such as 
Y(Ca)CrOg as the interconnection, and Y(M’)MnO3 as the air elec- 
trode; develop advanced synthesis and fabrication processes for air 
sintering, below 1,500 C, of chromite interconnections through (1) 
the use of sintering aids; and (2) the synthesis of submicrometer 
powders; establish methods for the simultaneous processing and 
consolidation of air-sinterable powders; electrochemically evaluate 
interface reactions (in reproducible and controlled laboratory tests) 
for both the alternate and state-of-the-art materials and cell compo- 
nents developed under this program; and evaluate the chemical 
reactivity and interdiffusion effects that take place between the vari- 
ous fuel cell components:  electrolyte/cathode, interconnect/ 
cathode, and interconnect/anode. This paper describes a compre- 
hensive study that assessed the processing of air-sinterable 
chromites, the sintering mechanism of chromites, and the chemical 
reactivity and interdiffusional effects between the interconnect, air, 
and fuel electrodes. Materials evaluated were Lag 7Caq.31CrO3, 
Lap 7Cao 29CrO3, (Yo.6Cao.4)1.05Cro.95O3, La;_,StxMnOz, 
La;_,Ca,MnO3, Y;_,Ca,MnO3, and Y;_,Sr,.MnO3. 


4014 (DOE/ER/80910—94/C0267) Perovskite solid elec- 
trolytes for SOFC. Sammelis, A.F. Eltron Research, Inc., Boulder, 
CO (United States). 1993. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER80910. (CONF- 
930893-5: Joint contractors meeting on advanced turbine systems, 
fuel cells and coal-fired heat, Morgantown, WV (United States), 3-5 
Aug 1993). Order Number DE94001923. Source: OSTI; NTIS; 
GPO Dep. 

We have synthesized a new series of brownmillerite solid elec- 
trolyte phases BapGdin;_,Ga,Os (x = 0,0.2,0.4) with the x = 0.2 
phase exhibiting an unusually low E. relative to both the observed 
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ionic conductivity in this phase and to Eas observed in similar com- 
pounds. We attribute measured ionic conductivities to a lack of 
available charge carriers in BagGding.gGap 205. However, the low 
E, supports the premise that brownmillerite solid electrolyte struc- 
tures are suitable for supporting high ionic conductivity. Current 
work is focusing on enhancing the amount of charge carriers in 
these materials by systematically introducing disorder into the 
brownmillerite lattice. 


4015 (DOE/ER/81453-94/C0261) Low cost, radial flow, 
solid oxide fuel cell. Petrik, M.A. Technology Management, Inc., 
Cleveland, OH (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER81453. 
(CONF-930893-24: Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat, Morgantown, WV (United 
States), 3-5 Aug 1993). Order Number DE94002982. Source: 
OSTI; NTIS; GPO Dep. 

The Interscience Radial Flow (IRF) SOFC is designed to mini- 
mize problems in high-temperature operation, and for low-cost 
fabrication. The cell has planar, non-sintered construction, uses 
particulate materials to form porous electrodes, and has internal ra- 
dial flow. This phase was to demonstrate feasibility of multi-cell 
stack operation. Performance milestone was 15% DC HHV effi- 
ciency with hydrogen at > 50 mW/cm? over 100 h. 


4016 (DOE/MC/26006-94/C0252) MSOFC development 
status. Gibson, R.A.; Minh, N.Q. Allied-Signal Aerospace Co., Tor- 
rance, CA (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26006. 
(CONF-930893-38: Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat, Morgantown, WV (United 
States), 3-5 Aug 1993). Order Number DE94003192. Source: 
OSTI; NTIS; GPO Dep. 

Objective is to develop materials and fabrication methodologies 
to develop a monolithic solid oxide fuel cell (MSOFC) system capa- 
ble of meeting performance, life, and cost goals for coal-derived 
fuel applications. The program is aimed at fabrication and testing 
of a 100-W stack. The MSOFC is an all-ceramic structure in which 
cell components are configured in a compact, corrugated array; the 
electrolyte is zirconia, anode is NV/Y203-ZrO2 cermet, cathode is 
doped LaMnO3, and interconnects are doped LaCrO3. Fabrication 
sequence is shown, along with electrochemical performance. Base- 
line anode formulation shrinks when exposed to hydrogen, causing 
cell curvature and stack delamination; new anode compositions are 
being developed. Sealants are being developed at Argonne. Ther- 
mal expansion mismatches need to be taken into account. 


4017 (DOE/MC/26355—94/C0254) Contaminant effects in 
solid oxide fuel cells. Ray, E.R.; Maskalick, N.J. Westinghouse 
Electric Corp., Pittsburgh, PA (United States). Science and Tech- 
nology Center. [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-89MC26355. (CONF- 
930893-16: Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat, Morgantown, WV (United 
States), 3-5 Aug 1993). Order Number DE94002963. Source: 
OSTI; NTIS; GPO Dep. 

Ammonia impurity up to 5000 ppM in simulated coal gas does 
not contribute much to SOFC voltage degradation (1000 C, 350 
mA/cm*) over 6500 h (as testing time increases, this effect is ex- 
pected to be nil). HCl impurity in coal gas at 1 ppM does not have 
a detectable effect on SOFC performance up to 6500 h. H2S impu- 
rity at 0.1 ppM in coal gas can be tolerated by state of art SOFCs, 
along with 5000 ppM ammonia and 1 ppM HCl, over at least 5000 
h. Silica impurity in coal gas can be carried over to the SOFC and 
deposited; this carryover is not enhanced by 56% H-O in the fuel; 
silica is not expected to have a major effect on SOFC perfor- 
mance. Zinc vapor impurity in coal gas, as generated over heated 
ZnO, may be carried over to SOFC but not deposit; the carryover 
may be enhanced by HCl. 


4018 


(DOE/MC/27168-94/C0250) MCFC power plant sys- 
tem verification. Farooque, M.; Bernard, R.; Doyon, J.; Paetsch, 
L.; Patel, P.; Skok, A.; Yuh, C. Energy Research Corp., Danbury, 
CT (United States). [1993]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States);Electric Power Research Inst., Palo Alto, 
CA (United States);California Energy Resources Conservation and 
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Development Commission, Sacramento, CA (United States);Gas 
Research Inst., Chicago, IL (United Sta DOE Contract AC21- 
90MC27168. (CONF-930893-8: Joint contractors meeting on 
advanced turbine systems, fuel cells and coal-fired heat, Morgan- 
town, WV (United States), 3-5 Aug 1993). Order Number 
DE94001919. Source: OSTI; NTIS; GPO Dep. 

In pursuit of commercialization, efforts are underway to: (1) ad- 
vance the technology base by enhancing performance and 
demonstrating endurance, (2) scale up stack to the full area and 
height, (3) acquire stack manufacturing capability and experience, 
(4) establish capability as well as gain experience for power plant 
system testing of the full-height carbonate fuel cell stack, (5) and 
define power plant design and develop critical subsystem compo- 
nents. All the major project objectives have already been attained. 
Over the last year, significant progress has been achieved in es- 
tablishing the full-height stack design, gaining stack manufacturing 
and system integrated testing experience, and verifying the major 
equipment design in power plant system tests. In this paper, recent 
progresses on stack scaleup, demonstration testing, BOP verifica- 
tion, and stack endurance are presented. 


4019 (DOE/MC/27227-3471) Design of gasifiers to 
optimize fuel cell systems: Final report, September 1990— 
September 1993. Energy Research Corp., Danbury, CT (United 
States). Aug 1993. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-90MC27227. Order Number 
DE94000010. Source: OSTI; NTIS; GPO Dep. 

Pursuing the key national goal of clean and efficient utilization of 
the abundant domestic coal resources for power generation, this 
study was conducted to evaluate the potential of optimizing the in- 
tegrated catalytic gasification/carbonate fuel cell power generation 
system. ERC in close collaboration with Fluor Daniel (providing 
engineering design and costing), conducted a detailed system con- 
figuration study to evaluate various catalytic gasification/carbonate 
fuel cell power plant configurations and compare them to present 
day, as well as emerging, alternate coal-based power plant tech- 
nologies to assess their competitive position. A Topical Report 
(1992) was submitted documenting this effort, and the three cat- 
alytic gasification case studies are summarized in Appendix A. 
Results of this study indicate that system efficiencies approaching 
55% (HHV) can be achieved by integrating low temperature cat- 
alytic gasification with high efficiency carbonate fuel cells. Thermal 
balance in the gasifier is achieved without oxygen by recycling hy- 
drogen from the fuel cell anode exhaust. A small amount of air is 
added to the gasifier to minimize hydrogen recycle. In order to 
validate the assumptions made in the case configurations, experi- 
mental studies were performed to determine the reactivity of Illinois 
No. 6 coal with the gasification catalysts. The reactivity of the cat- 
alyzed coal has significant bearing on gasifier sizing and hence 
system cost and efficiency. 


4020 (DOE/MC/27394—94/C0247) Overview of M-C Power’s 
MCFC power generation system. Benjamin, T.G.; Woods, R.R. 
M-C Power Corp., Burr Ridge, IL (United States). [1993]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-90MC27394. (CONF-930893—10: Joint contractors meeting 
on advanced turbine systems, fuel cells and coal-fired heat, Mor- 
gantown, WV (United States), 3-5 Aug 1993). Order Number 
DE94001921. Source: OSTI; NTIS; GPO Dep. 

The IMHEX® fuel cell power generation system is a skid 
mounted power plant which efficiently generates electricity and 
useful thermal energy. The primary benefits are its high electric 
generation efficiency (50% or greater), modular capacities (500 kW 
to 3 MW per unit) and minimal environmental impacts (less than 1 
ppM NO,). A cost effective, modular capacity fuel cell power plant 
provides the industry with an attractive alternative to large central 
station facilities, and its advantages have the potential to optimize 
the way electric power is generated and distributed to the users. 
Environmental issues are becoming the single most uncertain as- 
pect of the power business. These issues may be manifested in air 
emissions permits or allowances for NO, or SOs, energy taxes, 
COs, limits, “carbon taxes,” etc. and may appear as siting permits 
for generation, transmission, or distribution facilities. Utilities are 
“down-sizing” with the geal of becoming the lowest cost supplier of 
electricity and are beginning to examine the concepts of “energy 





service” to improve their economic competitiveness. These issues 
are leading utilities to examine the benefits of distributed genera- 
tion. Siting small capacity generation near the customer loads or at 
distribution substations can improve system efficiency and quality 
while reducing distribution system costs. The advantages that fuel 
cell power plants have over conventional technologies are critical 
to the success of these evolving opportunities in the power genera- 
tion marketplace. 


4021 (DOE/MC/28055—94/C0251) High temperature solid 
oxide fuel development activities. Ray, E.R. Westinghouse Elec- 
tric Corp., Pittsburgh, PA (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
91MC28055. (CONF-930893-27: Joint contractors meeting on 
advanced turbine systems, fuel cells and coal-fired heat, Morgan- 
town, WV (United States), 3-5 Aug 1993). Order Number 
DE94002973. Source: OSTI; NTIS; GPO Dep. 

This paper presents an overview of the Westinghouse tubular 
SOFC development activities and current program status. Goal is 
to develop a cell that can operate for 50,000 to 100,000 h. Test re- 
sults are presented for multiple single cell tests which have now 
successfully exceeded 40,000 hours of continuous power operation 
at temperature. Two 25-kW SOFC customer tests units were deliv- 
ered in 1992; a 20-kW SOFC system is bein manufactured and will 
be operated by Southern California Edison in 1995. Megawatt 
class generators are being developed. 


4022 (DOE/MC/28055—94/C0253) High temperature solid 
oxide fuel cell: Customer test units. Ray, E.R.; Veyo, S.E. West- 
inghouse Electric Corp., Pittsburgh, PA (United States). Science 
and Technology Center. [1993]. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-91MC28055. 
(CONF-930893-34: Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat, Morgantown, WV (United 
States), 3-5 Aug 1993). Order Number DE94002961. Source: 
OSTI; NTIS; GPO Dep. 


There are three 25-kW class SOFC customer test unit programs; 
two are in Japan (utility joint ventures), one for Southern California 
Edison Co. The two in Japan are described: Startup, testing, modi- 
fications, and operational performance are discussed. 


4023 (DOE/MC/29224-94/C0262) Processing of LaCrO, 
for solid oxide fuel cell applications. Huebner, W.; Nasrallah, 
M.M.; Anderson, H.U. Missouri Univ., Rolla, MO (United States). 
Dept. of Ceramic Engineering. [1993]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG21-93MC29224. 
(CONF-930893-23: Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat, Morgantown, WV (United 
States), 3-5 Aug 1993). Order Number DE94002981. Source: 
OSTI; NTIS; GPO Dep. 

Objectives of this project is to produce LaCrOg for the intercon- 
nect in solid oxide fuel cells. The project is divided into three 
areas: reproducible powder synthesis, sintering of LaCrO3-based 
powders, and co-sintering of LaCrO3-based powders with cathode 
and electrolyte materials. The project has been in place for 3 
months; construction is underway for the spray pyrolysis system 
and studies initiated on the organometallic precursor. 


4024 (DOE/METC/C—94/7109) Mathematical modeling of 
MCFC cells/stacks and networks. Williams, M.C. (USDOE Mor- 
gantown Energy Technology Center, WV (United States)); Wimer, 
J.; Sudhoff, F.; Archer, D. USDOE Morgantown Energy Technology 
Center, WV (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-930802-15: 206. Ameri- 
can Chemical Society (ACS) national meeting, Chicago, IL (United 
States), 22-27 Aug 1993). Order Number DE94001914. Source: 
OSTI; NTIS; GPO Dep. 

In this paper, various (molten carbonate fuel cell) MCFC cell/ 
stack and network arid system models available in the public do- 
main are discussed. Parametric and phenomenological fuel cell 
mathematical models are being used to simulate individual MCFC 
cell/stack performance. With initial demonstration of full-area, 
full-height 250-kW to 2-MW MCFC power plants, the spatial config- 
uration of the MCFC stacks into networks in the fuel cell power 
plant takes on new importance. MCFC network and power plant 
system flowsheet performance is being modeled using-the ASPEN 
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system model. ASPEN is a tear and iterate flowsheet simulator in 
the public domain. ASPEN is suitable for MCFC network simulation 
since it has strong systems and property database capabilities. 
With emergence of larger MCFC power plant system demonstra- 
tions, system modeling of MCFC power plants is now essential. 
DOE routinely uses MCFC models in making performance compar- 
isons and in decision-making. 


4025 (DOE/METC/C—94/7110) Overview of molten carbon- 
ate fuel cell technology development. Williams, M.C.; Parsons, 
E.L. Jr.; Mayfield, MJ. USDOE Morgantown Energy Technology 
Center, WV (United States). [1993]. 9p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-930804—21: 28. intersoci- 
ety energy conversion engineering conference, Atlanta, GA (United 
States), 8-13 Aug 1993). Order Number DE94001911. Source: 
OSTI; NTIS; GPO Dep. 

The molten carbonate fuel cell (MCFC) has been identified as a 
promising energy conversion product for development and com- 
mercialization. Overall DOE MCFC program goal is to develop and 
commercialize low-cost, simple fuel cell systems. Objective of the 
MCFC program is to develop and demonstrate MCFC power plant 
systems. Significant progress has already been made in develop- 
ing the MCFC technology in the US. Manufacturing and test facility 
development and testing by the MCFC developers has also been 
significant. Product improvement issues that need to be resolved to 
vector the MCFC technology from its current status to a multi-fuel, 
integrated, simple, low-cost, modular, market-responsive power 
plant product. MCFC’s must undergo continuing product refinement 
to ensure that durability and cost reduction through modularization 
and stack manufacturing scale-up occurs. MCFC developers need 
to continue to be responsive to end-users in potential markets. 
MCFC's appear to have a place in a decentralized power industry 
future. Natural gas availability appears to play a key role in MCFC 
commercialization. 


4026 (DOE/NBM-94000014) Research and development of 
alternative components at Argonne National Laboratory for 
molten carbonate fuel cells. Myles, K.M.; Krumpelt, M.; Kucera, 
G.H.; Roche, M.; Indacochea, E. Argonne National Lab., IL (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930893—29: Joint 
contractors meeting on advanced turbine systems, fuel cells and 
coal-fired heat, Morgantown, WV (United States), 3-5 Aug 1993). 
Order Number DE94000014. Source: OSTI; NTIS; GPO Dep. 

Effort was focused on assessing conductive ceramic oxides as 
electrode materials and determining effectivness of alternative 
electrolyte formulations at reducing NiO solubility, minimizing differ- 
ential electrolyte migration, and reducing component corrosion. 
Full-cell tests are being carried out with Co-doped and doubly 
doped LiFeO, cathodes and undoped LiCoO, cathodes. Nb-doped 
CeOz anodes were also tested. Effect of a CaCO3-LioCO3-K2CO3 
electrolyte on components was studied. 


4027 (DOE/NBM-94000015) Sealant research for solid ox- 
ide fuel cells. Myles, K.M.; Bloom, |.; Krumpelt, M.; Ley, K.L.; 
Dorris, S.E.; Wagh, A.S. Argonne National Lab., IL (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930893—28: Joint 
contractors meeting on advanced turbine systems, fuel cells and 
coal-fired heat, Morgantown, WV (United States), 3-5 Aug 1993). 
Order Number DE94000015. Source: OSTI; NTIS; GPO Dep. 

A suitable sealant must form strong, dense bonds with SOFC 
components, be compatible, be stable at 1000°C in SOFC operat- 
ing environment (H2 and H2O on anode side, O2 on cathode side), 
and be electrically insulating. Two types of sealants are being de- 
veloped: Rigid (Mg ammonium phosphate cement) for the cell 
edge, and compliant (borate-based glass-ceramic) for stack-to- 
manifold joining. Testing of both is reported. Shrinkage of the rigid 
sealant needs to be reduced. Further testing is underway. 


4028 Solid-oxide fuel cell electrolyte. Bloom, |.D.; Hash, 
M.C.; Krumpelt, M. To Dept. of Energy. 1991. American patent ap- 
plication 7-777,835. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94003041. Source: OSTI; NTIS; GPO Dep. 
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This invention is comprised of a solid-oxide electrolyte operable 
at between 600°C and 800°C and a method of producing the 
solid-oxide electrolyte. The solid-oxide electrolyte comprises a 
combination of a compound having a weak metal-oxygen interac- 
tions with a compound having stronger metal-oxygen interactions 
whereby the resulting combination has both strong and weak 
metal-oxygen interaction properties. 


4029 lonic conductors for solid oxide fuel cells. Krumpett, 
M.; Bloom, |.D.; Pullockaran, J.D.; Myles, K.M. To Dept. of Energy. 
1991. American patent application 7-777,955. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94003040. Source: OSTI; NTIS; GPO 
Dep. 

An electrolyte that operates at temperatures ranging from 600°C 
to 800°C is discussed. The electrolyte conducts charge ionically as 
well as electronically. The ionic conductors include molecular 
framework structures having planes or channels large enough to 
transport oxides or hydrated protons and having net-positive or net- 
negative charges. Representative molecular framework structures 
include substituted aluminum phosphates, orthosilicates, silicoalu- 
minates, cordierites, apatites, sodalites, and hollandites. 
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4030 (PNL-SA-22643) Federal Energy Decision Screening 
(FEDS) process at Fort Drum, New York. Dixon, D.R. (Pacific 
Northwest Lab., Richland, WA (United States)); Daellenbach, K.K.; 
Rowley, S.E.; Gillespie, A.H. Pacific Northwest Lab., Richland, WA 
(United States). Oct 1993. 9p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract ACO6- 
76RLO1830. (CONF-9310113-1: 16. world energy engineering 
congress, Atlanta, GA (United States), 26-28 Oct 1993). Order 
Number DE94003702. Source: OSTI; NTIS; GPO Dep. 

The federal energy manager has been directed by the Compre- 
hensive Energy Policy Act of 1992 (EPAct) to reduce energy 
consumption by 20% from 1985 levels, by the year 2000. However, 
the tools and funding to capture this resource in a cost-effective 
manner have not been provided. In an effort to assist federal agen- 
cies in meeting EPAct requirements, the Pacific Northwest 
Laboratory (PNL) has been tasked by the US Army Forces 
Command (FORSCOM) to identify, evaluate, and acquire all cost- 
effective energy projects at selected federal facilities. PNL has 
developed and applied the Federal Energy Decision Screening 
(FEDS) methodology at the Fort Drum FORSCOM facility near 
Watertown, New York. The FEDS methodology is a systematic ap- 
proach to evaluating energy opportunities that result in a roadmap 
to significantly reduce energy use in a planned, rational, cost justi- 
fied fashion over a 5 to 10 year period. At Fort Drum, the net 
present value (NPV) of the installed cost of all cost-effective energy 
resource opportunities (EROS) is over $16 million (1992 $). The 
NPV of the savings associated with this investment is nearly $47 
million (1992 $), for an overall NPV of approximately $31 million. 
By implementing all the cost-effective EROS, Fort Drum will reduce 
annual energy use by over 230,000 MBtu, or 15%. Annual energy 
expenditures will decrease by over $2.4 million, or a 20% reduc- 
tion. 


3201 Buildings 
Refer also to citation(s) 3010, 3329, 3454, 3864, 4312, 4325 


4031 (BNL-49485) Krakow Clean Fossil Fuels and Energy 
Efficiency Project. Pierce, B.L.; Butcher, T.A. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 


76CH00016. (CONF-930787-5: 9. annual coal preparation, 
utilization, and environmental control contractors’ conference, Pitts- 
burgh, PA (United States), 19-22 Jul 1993). Order Number 
DE94001898. Source: OSTI; NTIS; GPO Dep. 

Interim results are presented from testing and analytical activities 
for establishing the current level of emissions from existing equip- 
ment. Cost estimates for conversions or replacements are included. 
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A public relations effort has been defined to inform the citizens of 
Krakow about the project and provide the means for public attitudes 
to be measured and incorporated into project decision-making. 


4032 (BNL-52340, pp. 4-9) Dr. Frank Stewart's Presenta- 
tion at the 1991 OHTC. Stewart, F. (Department of Energy, 
Washington, DC (United States)). Brookhaven National Lab., Up- 
ton, NY (United States). Jul 1992. (CONF-9109152-: Oil heat 
technology conference and workshop, Upton, NY (United States), 
30 Sep - 1 oct 1991). In Proceedings of the 1991 Oil Heat Tech- 
nology Conference and Workshop. 200p. Order Number 
DE93018814. Source: OSTI; NTIS. 

Some of the objectives of the US DOE Office of Technical and 
Financial Assistance are discussed. These objectives are training, 
technical assistance, and technology transfer, both domestically 
and internationally. The responsibilities of the Office of Technical 
and Financial Assistance include the state energy conservation 
program, the institutional conservation program in which school 
and hospital buildings across the country are retrofitted, the low in- 
come weatherization assistance program when low income people 
are assisted in meeting their energy needs, the regional biomass 
program, and the geothermal resource fund. 


4033 (BNL-52340, pp. 15-22) European hydronic heating 
concepts for the American market of today. Fiedrich, J.R. 
(Stadler Corp., Bedford, MA (United States)). Brookhaven National 
Lab., Upton, NY (United States). Jul 1992. (CONF-9109152-: Oil 
heat technology conference and workshop, Upton, NY (United 
States), 30 Sep - 1 oct 1991). In Proceedings of the 1991 Oil Heat 
Technology Conference and Workshop. 200p. Order Number 
DE93018814. Source: OSTI; NTIS. 

The European heating market of today is virtually 100% hydronic 
for commercial as well as residential use, in comparison, only 8% 
of the entire US-market is heated hydronically. Because of this all 
the efforts in research and development of European manufacturers 
has been in hydronics, not only at the heat source but also at the 
control and distribution level. This paper will explore some of the 
European hydronic heating concepts which increase fuel efficiency 
and at the same time heating comfort, which are applicable to the 
American market, with emphasis on the heat distribution systems. 


4034 (BNL-52340, pp. 23-33) Energy savings potential: 
Advanced thermal distribution technology in oil-fired residen- 
tial and commercial buildings. Andrews, J.W. (Brookhaven 
National Lab., Upton, NY (United States)). Brookhaven National 
Lab., Upton, NY (United States). Jul 1992. (CONF-9109152-: Oil 
heat technology conference and workshop, Upton, NY (United 
States), 30 Sep - 1 oct 1991). In Proceedings of the 1991 Oil Heat 
Technology Conference and Workshop. 200p. Order Number 
DE93018814. Source: OSTI; NTIS. 

The US Department of Energy (DOE) is planning research in the 
area of thermal distribution systems in buildings. Thermal distribu- 
tion systems are the ductwork, piping, or other means used to 
transport heat or cooling effect from the equipment that produces 
the heat or cooling to the building spaces in which it is used. Impli- 
cations of energy use in thermal distribution systems are discussed 
with reference to their impact on oil-fired heating systems. Specific 
improvements in thermal distribution systems that would especially 
benefit oil-heat systems are described. 


4035 (BNL-52340, pp. 35-39) Whole-house comfort can 
heat up your business applying the house as a system. Ross, 
G. (Target Communications, Amherst, NY (United States)). 
Brookhaven National Lab., Upton, NY (United States). Jul 1992. 
(CONF-9109152—: Oil heat technology conference and workshop, 
Upton, NY (United States), 30 Sep - 1 oct 1991). In Proceedings of 
the 1991 Oil Heat Technology Conference and Workshop. 200p. 
Order Number DE93018814. Source: OSTI; NTIS. 

Understanding the way the house works as a total system can 
help fuel oil dealers, and their service and sales personnel, provide 
greater home comfort to their customers. Understanding and apply- 
ing this concept can enhance a customer's comfort, economy, and 
safety. This gives the fuel oil industry the ammunition to help retain 
customers and attract new ones, diversify and expand service and 
product lines, and reduce liability exposure. Home improvements 
change the way in which a house is heated and cooled, the way 





that people feel comfortable and the way in which homeowners 
consume energy. Homeowners want and expect comfort-not just 
warmth in winter, but full indoor climate control with proper temper- 
ature and humidity levels throughout the entire house. They want 
efficiency-lots of home comfort value for the lowest possible fuel 
bill. They demand safety-in terms of personal health, the condition 
of the structure of their house, and the condition of its physical con- 
tents. Treating the house as a working system, involving heat flow, 
air flow, and moisture flow, can make it easier to adjust the quality 
of indoor comfort and make customers happy. Airtight houses offer 
an excellent opportunity to see the effect of are of these things. An 
airtight house is one that has very little opportunity for air to enter 
or exit the house, because most of the typical cracks and gaps in 
the exterior shell of the house have been eliminated. 


4036 (BNL-52340, pp. 41-54) Fouling of heat exchanger 
surfaces. Butcher, T.A. (Brookhaven National Lab., Upton, NY 
(United States)); Celebi, Y.; Wei, G. Brookhaven National Lab., Up- 
ton, NY (United States). Jul 1992. (CONF-9109152—: Oil heat 
technology conference and workshop, Upton, NY (United States), 
30 Sep - 1 oct 1991). In Proceedings of the 1991 Oil Heat Tech- 
nology Conference and Workshop. 200p. Order Number 
DE93018814. Source: OSTI; NTIS. 

A new experimental facility is described for studies of the fouling 
of heat exchanger surfaces in oil-fired heating equipment. In the 
arrangement about 10% of the combustion products from the com- 
bustion chamber of a conventional boiler are directed through a 
special fouling test section. Here four small heat exchanger sur- 
faces, at controlled temperatures, are exposed to the flue gas for 
about 24 hours. Removed deposits are weighed and analyzed. 
Fouling deposits are composed of a combination of iron sulfate 
scale and products of incomplete combustion of the fuel. In steady 
state operation the scale is clearly dominant. In cyclic operation the 
scale and carbon parts are about the same. The results available 
to date suggest several practical approaches which might be con- 
sidered for reducing fouling. These included: Use of lower sulfur 


fuel, operation with less excess air. This would require a burner ca- 
pable of operation with very low excess air levels without high soot 
levels, and avoiding temperatures of boiler water surfaces near the 
dew point for water vapor. 


4037 (BNL-52340, pp. 55-68) New developments in oil 
burner design. Payne, R. (R.W. Beckett Corp., Elyria, OH (United 
States)); O’Brien, D. Brookhaven National Lab., Upton, NY (United 
States). Jul 1992. (CONF-9109152—: Oil heat technology confer- 
ence and workshop, Upton, NY (United States), 30 Sep - 1 oct 
1991). In Proceedings of the 1991 Oil Heat Technology Conference 
and Workshop. 200p. Order Number DE93018814. Source: OSTI; 
NTIS. 

The oil crisis of the mid-1970’s caused this country to become 
more energy conscious. Flame retention burners had been intro- 
duced just a few years earlier and home owners were made aware 
of substantial savings in annual heating costs. The oil shortage 
made government and industry aware of the need to conserve our 
non-renewable energy sources. An outgrowth of this was the 
mileage ratings of all new automobiles listed on the window sticker. 
The appliance industry also began to show annual energy usage of 
major appliances. Governments, federal and state began to reward 
home owners for energy conservation efforts. The home heating 
appliance manufacturers also responded to this energy conserva- 
tion movement by designing more efficient heat exchangers. Our 
industry, for the most part, has achieved 80% AFUE'’s well ahead 
of the recent DOE requirements. 


4038 (BNL-52340, pp. 69-86) A visit to the 1991 ISH iInter- 
national Trade Fair. Krajewski, R.F. (Brookhaven National Lab., 
Upton, NY (United States)). Brookhaven National Lab., Upton, NY 
(United States). Jul 1992. (CONF-9109152-: Oil heat technology 
conference and workshop, Upton, NY (United States), 30 Sep - 1 
oct 1991). In Proceedings of the 1991 Oil Heat Technology Confer- 
ence and Workshop. 200p. Order Number DE93018814. Source: 
OSTI; NTIS. 

The ISH International Trade Fair is held bi-annually, the previous 
one occurring in 1989. This visit was an information gathering en- 
deavor since the very latest in European Heating, Ventilating and 
Air-Conditioning (HVAC) technology is displayed at this Fair. The 
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visit to the ISH was very enlightening. There was a enormous 
quantity of residential heating, ventilating and cooling equipment on 
exhibition represented by 1700 exhibitors. The variety of equipment 
of particular interest to BNL (and to the industry) included fossil 
fuel fired heating equipment, hydronic distribution equipment, 
forced air ventilation and heat recovery, heating controls and in- 
strumentation, air distribution systems, fossil fuel stoves, chimneys 
and vents, and cooling equipment. The equipment was largely di- 
rected at domestic applications (a major thrust in BNL programs). It 
was immediately apparent that the major design goals of HVAC 
product development in Europe are high quality products, high per- 
formance over the life of the product, and extended longevity. 
Many photographs were taken at the show, some of which are in- 
cluded in this paper. Printed technical and promotional material 
was also secured although much of it is written in German and Ital- 
ian and thus requires translation. 


4039 (BNL-52340, pp. 87-96) Oi-heat research and devel- 
opment at BNL, Part | Review of U.S. Army R&D Programs for 
developing small oil burner equipped appliances, Part Il. Mc- 
Donald, R.J. (Brookhaven National Lab., Upton, NY (United 
States)). Brookhaven National Lab., Upton, NY (United States). Jul 
1992. (CONF-9109152-: Oil heat technology conference and 
workshop, Upton, NY (United States), 30 Sep - 1 oct 1991). In Pro- 
ceedings of the 1991 Ojl Heat Technology Conference and 
Workshop. 200p. Order Number DE93018814. Source: OSTI; 
NTIS. 

Oil is used to heat more than 12 million homes in the United 
States. Over 80% of those homes are located in the Northeast, 
North Central, and Mid-Atlantic states where colder climates and 
higher electricity prices prevail. Most of these are in suburban ar- 
eas where access to natural gas lines is limited. These residences 
consume approximately two quads of oil per year at an annual cost 
in excess of $10 billion. The vulnerability of the oil-heat consumer 
to fluctuations in oil prices and availability, the lack of available al- 
ternative energy sources, the concern about acid rain in these 
areas, and the fragmented nature of the oil-heat industry's R&D ef- 
forts has prompted the US Department of Energy (DOE) to assist 
the private sector in developing a technology base from which ad- 
vanced energy-efficient oil combustion systems can evolve. Since 
1976, DOE’s Office of Building Technologies (OBT), working 
through the Brookhaven National Laboratory (BNL), has concen- 
trated efforts on upgrading the technology applied to residential 
and light commercial space heating systems. Researchers at 
BNL,s Combustion Equipment Technology Laboratory (CETL) , in 
cooperation with academic and private sector organizations, are 
developing and evaluating innovative systems and components. 
These efforts assist in the effective transfer of the technology into 
the marketplace. The accomplishments of the OBT/BNL program in 
combustion equipment technology are numerous. Their identifica- 
tion, characterization, and transfer of modern flame retention head 
burner technology is credited with projected savings of 1.7 quads 
of oil by the year 2000. Over the past decade, researchers at BNL 
have identified many energy saving space- heating retrofit options 
and evaluated potential benefits or deficiencies in the advanced 
technologies that are introduced into the marketplace. 


4040 (BNL—52340, pp. 97-100) Update on the BNL flame 
quality indicator (FQI). Butcher, T.A. (Brookhaven National Lab., 
Upton, NY (United States)). Brookhaven National Lab., Upton, NY 
(United States). Jul 1992. (CONF-9109152-: Oil heat technology 
conference and workshop, Upton, NY (United States), 30 Sep - 1 
oct 1991). In Proceedings of the 1991 Oil Heat Technology Confer- 
ence and Workshop. 200p. Order Number DE93018814. Source: 
OSTI; NTIS. 

One of the current research projects at Brookhaven National 
Laboratory addresses the development of an optical flame quality 
indicator (FQI). This simple device is intended to monitor the qual- 
ity of the flame between service calls and indicate when the quality 
of the flame has degraded to the point where the unit should be 
serviced. The objectives are increased efficiency and reliability. 
Common problems such as a restricted fan air inlet, a fouled noz- 
zle, a heat exchanger choked by soot, and a plugging fuel line can 
be detected before the unit shuts down. The basic laboratory work 
which lead to the FQI development has been described in a BNL 
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report. During the 1989/1990 heating season field tests of the FQI 
prototype system were started both in Ottawa, Canada and in New 
York. All of the work in Canada has been done under the sponsor- 
ship of the Canada Mortgage and Housing Corporation (CMHC) 
and has been implemented by their contractor-Buchan, Lawton and 
Parent LTD. The paper by R. Sinha at this conference describes 
the results of the recently completed Ottawa tests and also pro- 
vides a description of the operation of the FQI. In parallel with the 
tests in Canada field tests of boilers and additional lab support 
tests were done by BNL. This paper describes the results of this 
part of the work and our plans for future development. 


4041 (BNL-52340, pp. 101-109) Field trials of advanced 
controls of oil-fired heating equipment. Sinha, R.P. (Project Im- 
plementation Division Canada Mortgage & Housing Corp., Ottawa, 
Ontario (Canada)). Brookhaven National Lab., Upton, NY (United 
States). Jul 1992. (CONF-9109152-: Oil heat technology confer- 
ence and workshop, Upton, NY (United States), 30 Sep - 1 oct 
1991). In Proceedings of the 1991 Oil Heat Technology Conference 
and Workshop. 200p. Order Number DE93018814. Source: OSTI; 
NTIS. 

In 1989 Canada Mortgage and Housing Corporation entered into 
a joint venture initiative to field test three diagnostic devices for oil 
fired heating equipment. These devices include: 1. a Flame Quality 
Indicator 2. a net peak stack temperature sensor 3.an oxygen sen- 
sor. These devices have been under development by Brookhaven 
National Laboratories (BNL) for over two years and are intended to 
help improve efficiency, servicing and reliability of oil heating equip- 
ment. Diagnostic sensors can provide feedback to homeowners 
and service personnel regarding current state of burners so devia- 
tions from proper tune can be detected and corrected without 
prolonging the excessive fuel consumption. Five furnaces in 
Ottawa, Canada were retrofitted with a prototype burner which con- 
tained a flame quality indicator (FQ). A net stack temperature was 
also installed in the flue each furnace. A Zirconium oxide oxygen 
sensor was also installed in one furnace. Field trials were con- 
ducted for a period of one year (two heating seasons), the purpose 
of which was to assess the practicality of these diagnostic sensors 
in actual field applications. Additional laboratory tests are being 
conducted by BNL under the sponsorship of the US Department of 
Energy. A comprehensive monitoring program was implemented to 
track data generated from the diagnostic devices and correlate the 
outputs against actual field measurements. 


4042 (BNL-52340, pp. 111-119) Canadian oil heating 
advances and fuel quality effects for residential oil heat- 
ing systems. Hayden, A.C.S. (CCRL/ERL/CANMET, Ottawa 
(Canada)); Lee. S.W. Brookhaven National Lab., Upton, NY 
(United States). Jul 1992. (CONF-9109152-—: Oil heat technology 
conference and workshop, Upton, NY (United States), 30 Sep - 1 
oct 1991). In Proceedings of the 1991 Oil Heat Technology Confer- 
ence and Workshop. 200p. Order Number DE93018814. Source: 
OSTI; NTIS. 

The residential and commercial sectors account for 20% of 
Canada’s fossil fuel energy consumption and CO. emissions, 
(nearly all of which is for space and water heating). CO2 reductions 
of 20-43% can be realized by modification of space and water 
heating equipment in existing dwellings/buildings and by develop- 
ing new systems. If we are serious about energy conservation and 
about making major COz2 reductions over the next decade, the 
most significant way this can be realized is to have a program 
which changes or modifies existing stock/practice. New equipment 
should be regulated so as to only allow high efficiency appliances 
as replacements and for installation in new homes. However, these 
will be coming on line too slowly to have a significant impact in the 
near term. 


4043 (BNL-52340, pp. 121-135) Fuels, fuel quality, and 
storage progress report. Coughlan, R. (Brookhaven National 
Lab., Upton, NY (United States)); Litzke, W.L.; Strasser, J. 
Brookhaven National Lab., Upton, NY (United States). Jul 1992. 
(CONF-9109152—: Oil heat technology conference and workshop, 
Upton, NY (United States), 30 Sep - 1 oct 1991). In Proceedings of 
the 1991 Oil Heat Technology Conference and Workshop. 200p. 
Order Number DE93018814. Source: OSTI; NTIS. 
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The quality of No. 2 home heating oil affects overall heating sys- 
tem performance. Physical and chemical characteristics of the fuel 
affect the flow, atomization, and combustion processes. Fuel con- 
tamination leads to frequent servicing of equipment and thus 
reduces system reliability. The Combustion Equipment and Tech- 
nology Program at BNL began a study on Fuels, Fuel Quality, and 
Storage in 1990 to address the concerns of petroleum marketers 
regarding the quality of heating oil. The first year’s efforts consist- 
ing of review of published data and reports, and surveys of 
industry representatives, resulted in an assessment of fuel quality 
problems. The studies performed during the second year of the 
program addressed the following objectives: to examine heating 
fuel quality trends, to collect and analyze fuel samples to deter- 
mine fuel property variability and to identify specific fuel problems 
in storage, to compare the effects of using additives on fuel prop- 
erty changes, and to develop a set of guidelines to serve as an 
information base for educating fuel suppliers and users on how to 
minimize some common fuel problems, especially with regard to 
handling and storage of No. 2 fuel oil. The goal of the program is 
to provide an information base that can be used by representatives 
of the heating industry in order to deal with current and future fuel 
quality concerns, to set limitations on fuel specifications, and 
provide information on equipment design such that acceptable per- 
formance is attained. 


4044 (BNL-52340, pp. 137-142) Monitoring your fuel and 
applying additives. Chesneau, H.L. (Fuel Quality Services, Inc., 
Burford, GA (United States)). Brookhaven National Lab., Upton, NY 
(United States). Jul 1992. (CONF-9109152-: Oil heat technology 
conference and workshop, Upton, NY (United States), 30 Sep - 1 
oct 1991). In Proceedings of the 1991 Oil Heat Technology Confer- 
ence and Workshop. 200p. Order Number DE93018814. Source: 
OSTI; NTIS. 

The need for fuel sampling, fuel testing and additive usage is 
discussed. Specific product names and service companies are not 
used because of the wide variety of products and services avail- 
able. The readers responsibility is to check on the claims of both 
the products and services, and apply logic and common sense in 
their selection. How to evaluate fuel additives and a fuel monitoring 
program are discussed. 


4045 


(BNL-52340, pp. 143-154) Guidelines for venting oil- 
fired heating appliances. Krajewski, R.F. (Brookhaven National 
Lab., Upton, NY (United States)}. Brookhaven National Lab., Up- 


ton, NY (United States). Jul 1992. (CONF-9109152-: Oil heat 
technology conference and workshop, Upton, NY (United States), 
30 Sep - 1 oct 1991). In Proceedings of the 1991 Oil Heat Tech- 
nology Conference and Workshop. 200p. Order Number 
DE93018814. Source: OSTI; NTIS. 

The Venting Guidelines for Oil-Fired Equipment document and 
it's goals are outlined in this paper. The five major sections con- 
tained in the Guide- lines document are briefly discussed with a 
focus on the major topic, Design Considerations. This section will 
represent the largest area covered in the document and will in- 
clude a substantial amount of material garnered from governing 
codes and standards as well as research conducted at BNL and 
elsewhere. These research findings include issues related to post- 
purge requirements, postpurge and system efficiency, and system 
temperature and acid corrosion. 


4046 (BNL—52340, pp. 155-177) Side wall vent systems: 
The challenges, the solutions, the future. Trieb, J. (Tjernlund 
Products, Inc., White Bear Lake, MN (United States)). Brookhaven 
National Lab., Upton, NY (United States). Jul 1992. (CONF- 
9109152-: Oil heat technology conference and workshop, Upton, 
NY (United States), 30 Sep - 1 oct 1991). In Proceedings of the 
1991 Ojl Heat Technology Conference and Workshop. 200p. Or- 
der Number DE93018814. Source: OSTI; NTIS. 

With societal emphasis being placed upon safety and energy 
use, it seems that the use of side wall venting is increasing. Accom- 
panying the gain in popularity comes the scrutiny of potential users, 
public officials, contractors, and others who demand answers: Is 
side wall, induced draft venting better than the conventional gravity 
vent system? If so under what conditions? Is it reliable? Is it safe? 
Does it fit the application? What about the future? These ques- 
tions. and other subjects are covered in this paper. 





4047 (CONF-9204250-, pp. 1-8) Measuring and under- 
standing energy efficiency changes in manufacturing. French, 
D.K.; Carlson, L.T.; Hall, C.A. Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OSTI; NTIS. 

Over much of the past twenty years the manufacturing industries 
have led the United States economy in seeking and implementing 
energy efficiency improvements within the overall goal of improved 
cost efficiency. Since the mid-1980’s, however, energy efficiency 
improvement in certain sectors of the economy, and in manufactur- 
ing in particular, has slowed for a variety of reasons. Any 
slowdown commands the attention of the Department which is 
looking to future technological advances and continuing diligence 
among energy users as one method of constraining future energy 
demand. This paper discusses energy efficiency trends in manu- 
facturing in the context of the overall economy. The paper also 
addresses the potential for future efficiency improvement, and the 
barriers to such improvement, Using information from a series of 
industrial roundtable discussions conducted by Energy Information 
Administration (EIA). In addition, anticipated future data related to 
efficiency, technology penetration, and implementation of demand- 
side management activities are discussed. 8 tabs. 


4048 (CONF-9303108-, pp. 81-83) Meeting customers’ en- 
ergy efficiency goals — In Concert With The Environment®. 
Merchant, D.G. (A&C Enercom, Dallas, TX (United States)). Texas 
A and M Univ., College Station, TX (United States). Energy Sys- 
tems Lab. [1993]. From 15. national industrial energy technology 
conference; Houston, TX (United States); 24-25 Mar 1993. In 
Fifteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 371p. Order Number DE93016699. Source: OSTI; NTIS. 

This paper describes an exciting new environmental program 
called “In Concert With The Environment. “® This program was 
originally targeted at high school students who analyzed their 
household’s energy usage and the potential energy and related en- 
vironmental savings. In addition to traditional energy savings, the 
environmental benefits of recycling and efficient automobiles are 
also evaluated. Various implementation options for this program 
are detailed including commercial and industrial customer sponsor- 
ship, service club competitions, and secondary education 
applications. Actual utility field experiences and community re- 
sponses to this program are discussed. This paper begins with 
background on the pilot of this program followed by a discussion of 
its major components. The “EcoWatt® Benefit Report” is detailed 
and the benefits for participants are outlined. Testimonials received 
by this program from community, environmental, and governmental 
sources are also presented for discussion. 


4049 (CONF-9303108-, pp. 84-85) Kieffer Paper Mill's re- 
cycled fiber mill and PSI Energy’s High Efficiency Motors Plan. 
Myers, J.A. (PSI Energy, Plainfield, IN (United States)). Texas A 
and M Univ., College Station, TX (United States). Energy Systems 
Lab. [1993]. From 15. national industrial energy technology confer- 
ence; Houston, TX (United States); 24-25 Mar 1993. In Fifteenth 
National Industrial Energy Technology Conference: Proceedings. 
371p. Order Number DE93016699. Source: OSTI; NTIS. 

The needs of electricity consumers along with the utility industry 
are rapidly changing. Consumers want electricity to perform more 
functions, improve efficiencies and help lower the cost of produc- 
tion, all in an environmentally responsible manner. In 1991, PSI 
Energy developed a comprehensive Demand-Side Management 
program, called Energy Matters™, aimed at improving the overall 
end-use efficiency of its customers. Its goal is to reduce summer 
peak demand 120 megawatts by the summer of 1995. Kieffer Pa- 
per Mills in Brownstown, IN, had a need to address the efficiency 
of its new, state-of-the-art pulp processing mill that it was building. 
With over 4,000 horsepower of process motors going into the new 
plant, even a modest improvement in motor efficiency would yield 
significant energy savings. PSI Energy was able to help Kieffer ex- 
amine the economics of high efficiency motors, mid through the 
PSI Energy High Efficiency Motors Plan encouraged Kieffer Papers 
Mills to purchase energy efficient motors by helping pay part of the 
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cost differential between high efficiency and standard efficiency 
models. 3 refs. 


4050 (CONF-9303108-, pp. 87-96) Management applica- 
tions of maintenance reports. Gehl, P. (J B Systems Inc., 
Woodland Hills, CA (United States)). Texas A and M Univ., College 
Station, TX (United States). Energy Systems Lab. [1993]. From 15. 
national industrial energy technology conference; Houston, TX 
(United States); 24-25 Mar 1993. In Fifteenth National Industrial 
Energy Technology Conference: Proceedings. 371p. Order Num- 
ber DE93016699. Source: OSTI; NTIS. 

The good computerized maintenance management systems 
available today provide Plant Engineers with sufficient data to insti- 
tute policies and procedures to materially affect the company 
profits. Regrettably, the vast majority of these Engineers and their 
Maintenance Managers seem content to simply produce PM work 
orders, maintenance equipment repair histories and generate a few 
activity reports. A straightforward and practical application of the 
available cost and performance data enables maintenance man- 
agement to constantly fine tune operational procedures to minimize 
cost and equipment failure from the available data. Using this data, 
the manager can easily measure the total effect of maintenance on 
his company’s overall performance. The practical application of this 
data to reduce overall maintenance cost and to increase equip- 
ment availability is discussed in this paper. 


4051 (CONF-9303108-, pp. 253-256) Insertion paddle- 
wheel flowmeters: An evaluation after two years of use. 
Robinson, J. (Texas A&M Univ., College Station (United States)); 
Bryant, J.; Turner, W.D. Texas A and M Univ., College Station, TX 
(United States). Energy Systems Lab. [1993]. From 15. national in- 
dustrial energy technology conference; Houston, TX (United 
States); 24-25 Mar 1993. In Fifteenth National Industrial Energy 
Technology Conference: Proceedings. 371p. Order Number 
DE93016699. Source: OST]; NTIS. 

Insertion paddiewheel flowmeters were removed from field 
installations after 12 to 24 months of service for inspection and cal- 
ibration. The tests were designed to identify meter degradation 
because of scale and debris on the paddlewheel and/or normal 
wear and tear. Results show that the dirty and clean meters do not 
have a significant performance difference. It was also found that 
results of meter testing in a four inch diameter test section can be 
extended to larger diameter pipes. 5 refs., 6 figs. 


4052 (CONF-9303108-, pp. 257-265) Exploring new data 
displays for facility energy data. Haberl, J. (Texas A&M Univ., 
College Station (United States)); Belur, R.; Sparks, R.; Kissock, K.; 
Campbell, S. Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1993]. From 15. national industrial 
energy technology conference; Houston, TX (United States); 24-25 
Mar 1993. In Fifteenth National Industrial Energy Technology Con- 
ference: Proceedings. 371p. Order Number DE93016699. Source: 
OSTI; NTIS. 

This paper explores some techniques which may help facility 
operators better understand complex hourly energy data by en- 
hancing the display of data with animation (or time-sequencing). 
Animated displays such as the ones presented in this paper en- 
hance the usefulness of the graphic display because time and 
temperature dependent trends can be more easily seen. There is 
an increasing need for new display paradigms that can help facility 
operators efficiently scan and detect problems within the river of in- 
coming data from control systems. This need becomes even more 
important during times of a shrinking labor pool. In this paper the 
use of animated displays are described as they apply to the mea- 
surement of chilled water where the animated display makes a 
faulty flow meter easier to diagnose. 15 refs., 8 figs. 


4053 (CONF-931121-32) A recuperative air conditioning 
cycle. Mei, V.C. (Oak Ridge National Lab., TN (United States)); 
Chen, F.C.; HuangFu, E.P. Oak Ridge National Lab., TN (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Annual 
winter meeting of the American Society of Mechanical Engineers; 
New Orleans, LA (United States); 28 Nov - 3 dec 1993. Order 
Number DE94003472. Source: OSTI; NTIS; GPO Dep. 


ERA Vol. 19, No. 2 201 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3201 Buildings 


Most residential and mobile air conditioning and refrigeration sys- 
tems are direct expansion units. This type of system usually uses 
only about 85% of the evaporator capacity for cooling; the other 
15% is used to superheat the refrigerant to protect the compressor 
from liquid slugging. This practice results in excessive evaporator 
volume. Full use of the evaporator is important in mobile air condi- 
tioning systems where the space available for the evaporator is 
very limited. In addition, full use of the evaporator provides higher 
cooling capacity and better dehumidification in residential applica- 
tions. Current designs do not reflect those advantages. This study 
reports on a recuperative cycle (RC) air conditioning system that 
can use 100% of the evaporator effectively. At the same time, the 
design increases the compressor volumetric efficiency resulting in 
an increase in refrigerant mass flow rate and a reduction in 
compressor power consumption. The test results indicated an im- 
provement in system coefficient of performance (COP) of more 
than 20% over the entire compressor test range. The RC concept 
can also be used on heat pumps to improve system performance. 


4054 (CONF-940103—1) Vertical-tube aqueous LIBr falling 
film absorption using advanced surfaces. Miller, W.A. (Oak 
Ridge National Lab., TN (United States)); Perez-Blanco, H. Oak 
Ridge National Lab., TN (United States). [1993]. 19p. Sponsored 
by USDOE, Washington, DC (United States);Gas Research Inst., 
Chicago, IL (United States). DOE Contract AC05-840R21400. 
From International absorption heat pump conference; New Orleans, 
LA (United States); 19-21 Jan 1994. Order Number DE94001135. 
Source: OSTI; NTIS; GPO Dep. 

A heat and mass transfer test stand was fabricated and used to 
investigate nonisothermal falling film absorption of water vapor into 
a solution of aqueous lithium bromide. The absorber was made of 
borosilicate glass for visual inspection of the failing film. Experi- 
ments were conducted on internally cooled tubes of about 0.019 m 
outside diameter and of 1.53 m length. Testing evaluated a single 
absorber tube’s performance at varying operating conditions, 
namely different cooling-water flow rates, solution flow rates, pres- 
sures, temperatures, and concentrations. Advanced surfaces were 
identified that enhanced absorber load and the mass of absorbed 
vapor. A pin-fin tube with 6.4mm pitch absorbed about 225% more 
mass than did a smooth tube. A grooved tube was the d best per- 
former with 175% enhancement over the smooth tube. Increasing 
the cooling water flow rate to 1.893 x 10-* m°/s caused about a 
300% increase in the mass absorbed for the grooved tube com- 
pared with the smooth tube. Results showed that the pin-fin tube 
with 6.4-mm pitch and the grooved tubes may enhance absorption 
to levels comparable to chemical enhancement in horizontal smooth 
tube absorbers. Absorber load, the transport coefficients, and perti- 
nent absorption data are presented as functions of dimensionless 
numbers. These experimental data will prove useful in formulating 
analytical tools to predict vertical-tube absorber performance. 


4055 


(CONF-940104-1) Investigation of design options 
for improving the energy efficiency of conventionally designed 
refrigerator-freezers. Sand, J.R. (Oak Ridge National Lab., TN 
(United States)); Vineyard, E.A.; Bohman, R.H. Oak Ridge National 
Lab., TN (United States). [1993]. 25p. Sponsored by USDOE, 
Washington, DC (United States);Association of Home Appliance 


Mfrs., Chicago, IL (United States). DOE Contract AC05- 
840R21400. From International air conditioning, heating and 
refrigeration conference and exposition; New Orleans, LA (United 
States); 22-26 Jan 1994. Order Number DE94002487. Source: 
OSTI; NTIS; GPO Dep. 

Several design options for improving the energy efficiency of 
conventionally-designed, domestic refrigerator freezers (RFs) were 
incorporated into two 1990 production RF cabinets and refrigera- 
tion systems. The baseline performance of the original units and 
unit components were extensively documented to provide a firm 
basis for experimentally measured energy savings. A detailed re- 
frigerator system computer model which could simulate cycling 
behavior was used to evaluate the daily energy use impacts for 
each modification, and modeled versus experimental results are 
compared. The model was shown to track measured RF perfor- 
mance improvement sufficiently well that it was used with some 
confidence to investigate additional options that could not be 
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experimentally investigated. Substantial improvements in RF effi- 
ciency were demonstrated with relatively minor changes in system 
components and refrigeration circuit design. However, each im- 
provement exacts a penalty in terms of increased cost or system 
complexity/reliability. For RF sizes typically sold in the United 
States (18-22 ft? [510-620 1]), alternative, more-elaborate, refriger- 
ation cycles may be required to achieve the program goal (1.00 
Kilowatt-hour per day for a 560 I, top mount RF. 


4056 (DOE/BP-2087) Energy-efficient lighting for kitchens 
and bathrooms. Baker, W.S. Oregon State Univ., Corvallis, OR 
(United States). Extension Energy Program. May 1993. 5p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94000941. Source: OSTI; NTIS; GPO Dep. 

This booklet intended for the consumer explains ways to make 
kitchen and bathroom lighting more energy efficient. 


4057 (DOE/BP-2213) The thermal performance and air 
leakage characteristics of six log homes in idaho: RCDP Cy- 
cle 3. Roos, C.; Eklund, K.; Baylon, D. USDOE Bonneville Power 
Administration, Portland, OR (United States); Washington State En- 
ergy Office, Olympia, WA (United States); Idaho Dept. of Water 
Resources, Boise, ID (United States); Ecotope Group, Seattle, WA 
(United States). Aug 1993. 58p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94000943. Source: 
OSTI; NTIS; GPO Dep. 

The thermal performance and air leakage characteristics of four 
electrically heated log houses located in Idaho are summarized. 
The air leakage and construction characteristics of two additional 
log homes are also examined. The energy consumption of the four 
homes was submetered at weekly reporting intervals for up to 16 
months. Blower door tests and site audits were performed. In addi- 
tion, conditions at two of these homes, including heat flux through 
the log walls, indoor and outdoor temperatures, solar flux and en- 
velope tightness, were measured in detail over several days during 
winter conditions. The energy use and thermal performance of 
these two homes were then modeled using SUNCODE-PC, an 


hourly thermal simulation program employing a finite difference 
technique. 


4058 (DOE/BP/25174-13) The 1992 Pacific Northwest 
Residential Energy Survey: Phase 1, (PNWRES92-I): Executive 
summary concordance glossary. USDOE Bonneville Power 
Administration, Portland, OR (United States). Office of Energy Re- 
sources. Aug 1993. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC79-92BP25174. Order Number 
DE94002332. Source: OSTI; NTIS; GPO Dep. 

The general processes employed in and the major findings from 
the conduct of Phase | of the Pacific Northwest Residential Energy 
Survey (PNWRES92-l) during the last quarter of 1992 are outlined. 
This was Bonneville’s third comprehensive residential survey of the 
region, conducted to provide data on energy usage, conservation 
awareness and behaviors, and associated consumer characteris- 
tics for use in forecasting and planning. The summary is divided 
into four sections: Background sets the stage with respect to the 
need for the survey, relates it to previous work, outlines the imple- 
mentation processes, and summarizes the data products. Profiling 
the respondents summarizes the survey results under these six 
categories: Demographics, Housing Units, Room Inventory, Appli- 
ance Inventory, Aijr-Conditioning/Heating/Water-Heating, and 
Opinion. Reports and Cross-tabulations describes the various 
individual documents. Bonneville Power Pulse provides a short de- 
scription of an Excel-spreadsheet-based software program that 
contains all of the tabulated material in a format that encourages 
browsing among the tables and charts, with special feature that 
they can be copied directly into other Windows-based documents. 


4059 (DOE/CE/15370-T15) Dehumiditying water heater: 
Final technical report, September 28, 1989—October 15, 1993. 
Stark, W. Stark (Walter), Halesite, NY (United States). 15 Oct 
1993. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-89CE15370. Order Number 
DE94001648. Source: OSTI; NTIS; GPO Dep. 

Startup problems are described briefly. Project was operational 
and performing close to specifications. The following are attached: 





equipment specifications, site installation specifications, and opera- 
tion and maintenance instructions. 


4060 (DOE/CE/23810—-22C) Measurement of viscosity, 
density, and gas solubility of refrigerant blends in selected 
synthetic lubricants: Quarterly report, July 1 to September 30, 
1993. Cavestri, R.C. (Imagination Resources, Inc., Dublin, OH 
(United States)). Air-Conditioning and Refrigeration Technology 
Inst., Inc., Arlington, VA (United States); Imagination Resources, 
Inc., Dublin, OH (United States). Oct 1993. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91CE23810. Order Number DE94003609. Source: OSTI; NTIS; 
GPO Dep. 

Liquid/liquid miscibilities of four different 32 ISO VG polyolesters 
and one alkylbenzene at three concentrations has been determined 
with five refrigerant blends, including HC-290. A vapor lubricant 
equilibrium (VLE) viscosity reduction of 32 ISO VG mineral oil with 
HCFC-22 has been completed. Composite viscosity reduction infor- 
mation by the fractionate components from R-502 in 32 ISO VG 
mineral oil has been obtained from —10°C (14°F) to 125°C 
(257°F) isotherms. Vapor lubricant equilibrium (VLE) viscosity re- 
duction for 32 ISO VG mixed acid polyolester with HFC-134a has 
also been completed. 


4061 (DOE/CE/23810-24) Research Update: ARTI Materi- 
als Compatibility and Lubricant Research (MCLR) program. 
Szymurski, S.R. Air-Conditioning and Refrigeration Technology 
Inst., Inc., Arlington, VA (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91CE23810. (CONF-9310191-1: 1993 international CCFC and 
halon alternatives conference, Washington, DC (United States), 20- 
22 Oct 1993). Order Number DE94001795. Source: OSTI; NTIS; 
GPO Dep. 

Since September 1991, the Air-Conditioning and Refrigeration 
Technology Institute (ARTI) has been conducting materials compat- 
ibility and lubricants research on chlorfluorocarbons (CFC) and 


hydrochlorofluorocarbons (HCFC) refrigerant alternatives. During 
the first two years of this program, ARTI has subcontracted and 
managed sixteen research projects totaling over $4 million. This 
research has included materials compatibility tests, refrigerant- 


lubricant interaction studies, measurement of thermophysical 
properties, and development of accelerated test methods. This pa- 
per summarizes results to date and discusses plans for future 
research for the Materials Compatibility and Lubricants Research 
(MCLR) program. 


4062 (EDF-93-NM-00005) Performance evaluation of envi- 
ronmently benign refrigerants in heat pumps. |: a simulation 
study. Dutto, T.; Hivet, B.; Bansal, P.K. Electricite de France 
(EDF), 92 - Clamart (France). Jun 1992. 37p. (In French). Order 
Number DE94716393. Source: OSTI; NTIS (US Sales Only). 

This report presents an overview of the performance characteris- 
tics of possible working fluids in vapour compression heat pump 
systems for medium to high temperature applications. The refriger- 
ants studied include CFC12, HCFC22, HFC134a, HCFC142b, 
HFC152a, ternary blend of HCFC22 (40%), HCFC124 (43%) and 
HFC152a (17%) and NH3. The calculations are made for all the re- 
frigerants for the same operating conditions and are compared with 
each-other. For high temperature application, a compression- 
absorption heat pump cycle (using NH3-H2O as the working fluid) 
has been described and its performance characteristics are dis- 
cussed and are compared with vapour compression cycle using 
HCFC142b as the working fluid by using the concept of ’thermody- 
namic temperature’. (author). 12 refs., 9 figs. 


4063 (EDF—-93-NM-00006) Performance evaluation of 
environmently benign refrigerants in heat pumps. Il: an experi- 
mental study with HFC134A. Dutto, T.; Hivet, B.; Bansal, P.K. 
Electricite de France (EDF), 92 - Clamart (France). Jun 1992. 32p. 
(In French). Order Number DE94716386. Source: OSTI; NTIS (US 
Sales Only). 

This report presents the performance characteristics of HFC-132a 
in an industrial (water to water) heat pump test facility at Electricite 
de France using a twin screw compressor. The performance of 
HFC134a has been studied in terms of performance parameters of 
the compressor (e.g. its volumetric and isentropic efficiencies) and 
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of the heat pump system (e.g. coefficient of performance and volu- 
metric heating capacity) with a view to use it in new installations 
for low to medium temperature (<70 deg C) applications as well as 
to replace CFC12 in existing installations. The influence of degree 
of superheat on the miscibility of HFC134a with Ester oil and on 
the viscosity of the mixture oil-refrigerant have also been studied 
for various discharge pressures. (author). 4 refs., 7 figs. 


4064 (EDF-93-NM-00007) Heat pumps and refrigerating 
units using a non-chiorinated refrigerant (HFC 134A). Hivet, B.; 
Aufils, R.; Vuillame, L. Electricite de France (EDF), 92 - Clamart 
(France). Aug 1992. 68p. (in French). Order Number DE94716384. 
Source: OSTI; NTIS (US Sales Only). 

The most often mentioned candidate named as the safe replace- 
ment to the most common of the ozone-attaching CFCs (CFC 12) 
is HFC 134a. It has thermodynamic and physical characteristics 
similar to those of CFC 12. Traditional lubricants are non-miscible 
with HFC 134a and to obtain good oil return, polyolesters (PE) or 
poly-alkylene-glycol (PAG) must be used. HFC 134a and PEs and 
PAGs are stable in the presence of the traditional materials used in 
refrigerating installations, but their use in an existing installation re- 
quires removal of the old oil and CFC 12 with rinsing procedures. 
An existing installation cleaning procedure has been developed in 
the laboratory. It is validated by 3000 hours of trouble-free opera- 
tion. Two compressors have been tested: a reciprocating 
compressor and a twin-screw. The lubricants employed were 68 
and 220 grade PEs respectively. No problems with lubricant return 
to the compressor were noted. The overall performance of the heat 
and cold production installations are satisfactory up to a condensa- 
tion and evaporation temperature difference of 60 K. The behaviour 
of a PE oil with HFC 134a was characterized. This fluid is there- 
fore a good candidate for new or existing installations (provided 
that the installation is rinsed) in place of CFC 12. There are no ob- 
stacles to its being used and it would be a mistake to continue up 
to the last minute to install cooling systems or heat pumps working 
with CFC 12. (author). 19 refs., 29 figs. 


4065 (ETSU-S—1350) Daylighting algorithms. Tregenza, P. 
Sheffield Univ. (United Kingdom). School of Architecture Studies. 
1993. 94p. Sponsored by AEA Environment and Energy, Harwell 
(United Kingdom). Order Number DE94725262. Source: OSTI; 
NTIS (US Sales Only). 

The brief for this project was to compile a list of the most appro- 
priate algorithms to develop further for daylighting design and 
analysis. The work arises from an increased importance of 
daylighting in illumination of non-residential buildings, and the de- 
velopment of new computational methods, not only with advances 
in lighting theory but in fields such as radiant heat transfer and 
computer graphics. (author) 


4066 (KTM/E-C-36) Energy labelling of household appli- 
ances: Report of the Working Group on Energy Labelling. 
Ministry of Trade and Industry, Helsinki (Finland). Energy Dept. 
1993. 75p. (In Finnish). Order Number DE94702066. Source: 
OSTI; NTIS. 

The task of the Working Group on Energy Labelling was to carry 
out preparations with a view to introduce the energy labelling and 
energy efficiency standards in Finland. These measures are 
needed for the implementation of the Finnish Council of State Pro- 
gramme on Energy Conservation. They are also a part of the work 
paving way for the Agreement on the European Economic Area. 
The Working Group’s proposals arise from the EC Council Direc- 
tive 92/75/EEC on the indication by labelling and standard product 
information of the consumption of energy and other resources by 
household appliances. Energy labelling shall be affixed on house- 
hold appliances to be offered for sale. It provides a description of 
the energy consumption by the appliance during its operation, 
compared with the consumption by other similar appliances. The 
labelling is complemented through product fiches drawn up as pre- 
scribed. The aim is that all major household appliances covered by 
the EC Directive which are offered for sale would be provided with 
energy labelling. The product information describing energy con- 
sumption is expected to influence consumers’ purchase choices in 
favour of energy efficient appliances. Energy labelling will also en- 
courage manufacturers to produce increasingly energy efficient 
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household appliances. The Working Group proposes issuance un- 
der the Consumer Protection Act of a general decree relating to 
energy consumption labelling, a draft of which the Working Group 
made. In addition, the implementing directives concerning different 
household appliance categories should, according to the Working 
Group, be made the subject of a number of Decisions to be issued 
by the Ministry of Trade and Industry. 


4067 (LBL-32616) Optical properties database for high 
performance glazings: Task 12: Building energy analysis and 
design tools for solar applications, Subtask A.1: High- 
performance glazing. Reilly, S.; Selkowitz, S.; Winkelmann, F. 
Lawrence Berkeley Lab., CA (United States); International Energy 
Agency, 75 - Paris (France). Solar Heating and Cooling Pro- 
gramme. 30 Jun 1992. 46p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO3-76SF00098. (BS—303). 
Order Number DE94002258. Source: OSTI; NTIS; GPO Dep. 

The framework used for the data is described; maintain and up- 
dating the database is addressed; and covers extensions of the 
database are covered. The appendices include the glass library 
(Appendix A) and the glazing system library (Appendix B) which for 
the foundation of the optical property database, and a spectral data 
reporting format (Appendix C). 


4068 (LBL-32617) Switchable window modeling: Task 12: 
Buliding energy analysis and design tools for solar applica- 
tions, Subtask A.1: High-performance glazing. Reilly, S.; 
Selkowitz, S.; Winkelmann, F. Lawrence Berkeley Lab., CA (United 
States); International Energy Agency, 75 - Paris (France). Solar 
Heating and Cooling Programme. 30 Jun 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (BS-304). Order Number DE94002261. Source: 
OSTI; NTIS; GPO Dep. 

This document presents the work conducted as part of Subtask 
A.1, High-Performance Glazing, of Task 12 of the IEA Solar Heat- 
ing and Cooling Program. At the start of the task, the participants 
agreed that chromogenic technology (switchable glazing) held con- 
siderable promise, and that algorithms to accurately model their 
dynamic behavior were needed. The purpose of this subtask was 
to develop algorithms that could be incorporated into building en- 
ergy analysis programs for predicting the thermal and optical 
performance of switchable windows. The work entailed a review of 
current techniques for modelling switchable glazing in windows and 
switchable windows in buildings and methods for improving upon 
existing modeling approaches. The proposed approaches correct 
some of the shortcomings in the existing techniques, and could be 
adapted for use in other similar programs. The proposed ap- 
proaches generally provide more detailed calculations needed for 
evaluating the short-term (hourly and daily) impact of switchable 
windows on the energy and daylighting performance of a building. 
Examples of the proposed algorithms are included. 


4069 (LBL-33199) Household energy use in urban 
Venezuela: Implications from surveys in Maracaibo, Valencia, 
Merida, and Barcelona-Puerto La Cruz. Figueroa, M.J.; Sathaye, 
J. Lawrence Berkeley Lab., CA (United States). Aug 1993. 33p. 
Sponsored by Ministry of Energy and Mines (Venezuela). DOE 
Contract AC03-76SF00098. Order Number DE94002259. Source: 
OSTI; NTIS; GPO Dep. 

This report identifies the most important results of a comparative 
analysis of household commercial energy use in Venezuelan urban 
cities. The use of modern fuels is widespread among all cities. 
Cooking consumes the largest share of urban household energy 
use. The survey documents no use of biomass and a negligible 
use of kerosene for cooking. LPG, natural gas, and kerosene are 
the main fuels available. LPG is the fuel choice of low-income 
households in all cities except Maracaibo, where 40% of all house- 
holds use natural gas. Electricity consumption in Venezuela’s urban 
households is remarkably high compared with the levels used in 
households in comparable Latin American countries and in house- 
holds of industrialized nations which confront harsher climatic 
conditions and, therefore, use electricity for water and space heat- 
ing. The penetration of appliances in Venezuela's urban 
households is very high. The appliances available on the market 
are inefficient, and there are inefficient patterns of energy use 
among the population. Climate conditions and the urban built form 
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all play important roles in determining the high level of energy con- 
sumption in Venezuelan urban households. It is important to 
acknowledge the opportunities for introducing energy efficiency and 
conservation in Venezuela’s residential sector, particularly given 
current economic and financial constraints, which may hamper the 
future provision of energy services. 


4070 (LBL-33475) Considering lighting system perfor- 
mance and HVAC interactions in lighting retrofit analyses. 
Franconi, E.; Rubinstein, F. Lawrence Berkeley Lab., CA (United 
States). Oct 1991. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9210421-1: IEEE-IAS annual conference, Houston, TX (United 
States), 4-9 Oct 1992). Order Number DE94003246. Source: 
OSTI; NTIS; GPO Dep. 

The performance of several typical fluorescent lighting retrofits 
are examined using analysis methods of varying sophistication. Es- 
timates of energy and lighting performance based on the simple 
non-application specific data generally available tend to overesti- 
mate the energy savings obtained with the various retrofits by 
10-30%. Adding a simple correction to account for cooling benefits 
exacerbates the error unless heating penalties are also considered. 
An analysis method that takes into account the thermal application 
factor of the lighting system shows that the error is typically due to 
systematically overestimating the energy usage of the original light- 
ing system. If thermal application factor is considered, then 
detailed HVAC calculations do not significantly improve the energy- 
savings estimate. 


4071 (LBL-33945-Rev.) Simulating the daylight perfor- 
mance of fenestration systems and spaces of arbitrary 
complexity: The IDC method: Revision. Papamichael, K.; Bel- 
tran, L. Lawrence Berkeley Lab., CA (United States). Apr 1993. 8p. 
Sponsored by USDOE, Washington, DC (United States);California 
Inst. for Energy Efficiency, Berkeley, CA (United States). DOE 
Contract AC03-76SF00098. (CONF-9308111—1-Rev.: 3. interna- 
tional conference of the International Building Performance 
Simulation Association, Adelaide (Australia), 16-18 Aug 1993). Or- 
der Number DE94002284. Source: OSTI; NTIS; GPO Dep. 

A new method to simulate the daylight performance of fenestra- 
tion systems and spaces is presented. This new method, named 
IDC (integration of Directional Coefficients), allows the simulation 
of the daylight performance of fenestration systems and spaces of 
arbitrary complexity, under any sun, sky and ground conditions. 
The IDC method is based on the combination of scale model pho- 
tometry and computer-based simulation. Physical scale models are 
used to experimentally determine a comprehensive set of “direc- 
tional illuminance coefficients” at reference points of interest, which 
are then used in analytical, computer-based routines, to determine 
daylight factors or actual daylight illuminance values under any 
sun, sky and ground conditions. The main advantage of the IDC 
method is its applicability to any optically complex environment. 
Moreover, the computer-based analytical routines are fast enough 
to allow for hourly simulation of the daylight performance over the 
course of an entire year. However, the method requires appropri- 
ate experimental facilities for the determination of the Directional 
Coefficients. The IDC method has been implemented and used 
successfully in inter-validation procedures with various daylight 
simulation computer programs. Currently, it is used to simulate the 
daylight performance of fenestration systems that incorporate opti- 
cally complex components, such as Venetian blinds, optically 
treated light shelves and light pipes. 


4072 (LBL-34648) Window U-value effects on residential 
cooling load. Sullivan, R.; Frost, K.; Arasteh, D.; Selkowitz, S. 
Lawrence Berkeley Lab., CA (United States). Sep 1993. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-940104-2: International air 
conditioning, heating and refrigeration conference and exposition, 
New Orleans, LA (United States), 22-26 Jan 1994). Order Number 
DE94003254. Source: OSTI; NTIS; GPO Dep. 

This paper presents the results of a study investigating the ef- 
fects of window U-value changes on residential cooling loads. We 
used the DOE-2. | D energy analysis simulation program to ana- 
lyze the hourly, daily, monthly, and annual cooling loads as a 
function of window U-value. The performance of a prototypical 





single-story house was examined in three locations: hot and hu- 
mid, Miami FL; hot and dry, Phoenix AZ; and a heating-dominated 
location with a mildly hot and humid summer, Madison WI. Our re- 
sults show that when comparing windows with identical orientation, 
size, and shading coefficient, higher U-value windows often yield 
lower annual cooling loads, but lower U-value windows yield lower 
peak cooling loads. This occurs because the window with the 
higher U-value conducts more heat from inside the residence to 
the outside during morning and evening hours when the outside air 
temperature is often lower than the inside air temperature; and, a 
lower U-value window conducts less heat from outside to inside 
during summer afternoon peak cooling hours. The absolute effects 
are relatively small when compared to total annual cooling which is 
typically dominated by window solar heat gain effects, latent loads, 
and intemal loads. The U-value effect on cooling is also small 
when compared to both the effects of U-value and solar heat gain 
on heating load. Our modeling assumed that U-value and solar 
heat gain could be independently controlled. In fact, reducing win- 
dow conductance to the levels used in this study implies adding a 
second glazing layer which always reduces solar heat gain, thus 
reducing annual cooling. Thus, when we compare realistic options, 
e.g., single pane clear to double pane clear, or single pane tinted 
to double pane tinted, the double pane unit shows lower annuai 
cooling, as well as lower peak loads. 


4073 (NEI-DK-1312) Air distribution in rooms. Vol. 1: 
Opening lectures. Numerical prediction. Air distribution 
models. Danvak ApS, Lyngby (Denmark). 1992. 556p. (CONF- 
920949-Vol.1: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). Order Number DE94721948. Source: OSTI; NTIS. 

Papers presented at the third international conference on air dis- 
tribution in rooms which was held in Aalborg, Denmark, on 
September 2-4, 1992. The papers are sorted under the general 
headings of numerical prediction related to air flow, and air distri- 
bution models, in various types of buildings. (AB) 


4074 (NEI-DK-—1312, pp. 1-30) Prediction, analysis and de- 
sign for indoor climate in large enclosures. Murakami, Shuzo 
(Institute of Industrial Science, University of Tokyo (Japan)). Dan- 
vak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.1: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 1: Opening lectures. Numerical prediction. Air 
distribution models. 556p. Order Number DE94721948. Source: 
OSTI; NTIS. 

Design methods and prediction techniques for indoor climate of a 
large enclosure are described. The difficulties of environmental 
control peculiar to large enclosures are discussed in terms of ca- 
pacity, height of ceiling and small occupied zone, etc. The basic 
principles for designing ventilation, heating, and cooling are noted. 
Next, three prediction methods for indoor climate in a large enclo- 
sure, i.e. empirical equations, scale model tests and numerical 
simulations, are outlined. In particular, the difficulties in using nu- 
merical simulation for large enclosures are clarified. Lastly, some 
case studies of numerical simulation of large enclosures are intro- 
duced. (au) (16 refs.) 


4075 
challenges posed by complex flows. Leschziner, M.A. 
(UMIST, Mechanical Engineering Department, Manchester (United 
Kingdom)). Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.1: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 1: Opening lectures. Nu- 
merical prediction. Air distribution models. 556p. Order Number 
DE94721948. Source: OSTI; NTIS. 

The paper discusses some influential issues pertaining to the 
computational modelling of multi-dimensional, separated, turbulent 
flow. The first part considers, mostly in qualitative terms, the 
modelling implications of a range of distinct physical flow character- 
istics. Issues addressed here include the interaction between 
turbulence, streamline curvature, buoyancy and normal strain, and 
the relevance of adverse pressure gradient, acceleration, separa- 
tion and three-dimensionality. Attention is then focused on modern 
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approaches to turbulence modelling, based mainly on second- 
moment closure and including adaptations to low-Reynolds-number 
regions. Established model variants are introduced and recent de- 
velopments are reviewed, with a number of application examples 
included to support the discussion. (au) (59 refs.) 


4076 (NEI-DK—1312, pp. 59-74) Ventilation by displace- 
ment: Calculation of the flow in vertical plumes. Shankar, V. 
(Dept. of Thermo and Fluid Dynamics, Chalmers University of 
Technology, Gothenburg (Sweden)); Davidson, L.; Olsson, E: Dan- 
vak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.1: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 1: Opening lectures. Numerical prediction. Air 
distribution models. 556p. Order Number DE94721948. Source: 
OSTI; NTIS. 

In displacement ventilation systems air is supplied to the room at 
low velocity at a volume flow rate V;,,. The temperature of the sup- 
plied air is slightly lower than that of the room. Air is heated by the 
objects in the room and it rises due to buoyancy. The rising flow 
above the heat sources resembles a plume. The flow in the 
plumes rises upto the ceiling. The volume flow rate in plumes for a 
given vertical distance from the heat source x, is Vpiume(x) and in- 
creases with x. At the ceiling the flow spreads out laterally. Air is 
extracted below the ceiling at a rate of Vi,. The remaining of the 
flow, Voiume(H) - Vin (H is the height of the room) flows downwards. 
The level X¢on, Where this downward flow has all been entrained in 
the plumes occurs when Vin = Vpume- The aim of the present in- 
vestigation was to study the flow in verticle plumes. The nature of 
flow in these configurations is parabolic in the flow direction. This 
means that the flow at a given vertical level (plan i) is not influ- 
enced by the flow conditions at plane i+1. This allows us to use a 
forward marching technique, i.e., a parabolic solver in vertical di- 
rection. A solver of this type is 100 times faster than an elliptic 
solver. This allows parameter studies, and to ensure that the solu- 
tions are grid independent. It was found that the standard k - « 
model! does not predict spreading rates in agreement with experi- 
mental data. Therefore two modifications of the model were 
introduced. (au) (20 refs.) 


4077 (NEI-DK-1312, pp. 75-91) New wall functions for the 
numerical simulation of air flow pattern in rooms. Yan, X. (En- 
ergy Systems Laboratory, Swiss Federal Institute of Technology 
Zurich, Zurich (Switzerland)); huber, A.; Schaelin, A.; Hachmann, 
P.; Moser, A. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.1: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 1: Opening lectures. Nu- 
merical prediction. Air distribution models. 556p. Order Number 
DE94721948. Source: OSTI; NTIS. 

Numerical simulation of air flow patterns in rooms has made con- 
siderable progress in recent years. However, for real applications 
in rooms, an important problem remains the accurate prediction of 
heat flux at the walls. Due to grid resolution, wall functions have to 
be used for the correct representation of the boundary conditions. 
Improved wall functions allow a better trade-off between reason- 
able computing time and accuracy, in particular for 3-dimensional 
calculations. New wall functions in conjunction with a 
low-Reynolds-number «x-e model are proposed to improve the cal- 
culation results. New wall functions are developed for velocity, 
temperature, turbulent kinetic energy, and dissipation rate of turbu- 
lent kinetic energy. It is shown that they are valid for a wide range 
of wall distances. The model is applied to flat plate cases and to 
an air-filled closed cavity case. The comparison of numerical re- 
sults with experimental data indicates that the new wall functions 
can improve the prediction of air flows in the cases considered, 
and at the same time, save expensive grid lines. (au) (29 refs.) 


4078 (NEI-DK-1312, pp. 93-108) Numerical simulation of 
horizontal nonisothermal 3-D jet in room by DSM. Kato, Shin- 
suke (Institute of Industrial Science, University of Tokyo, Tokyo 
(Japan)); Murakami, Shuzo; Ooka, Ryozo. Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949-Vol.1: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
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1: Opening lectures. Numerical prediction. Air distribution models. 
556p. Order Number DE94721948. Source: OSTI; NTIS. 

A three dimensional nonisothermal jet in a room is analyzed nu- 
merically by the standard x-e EVM (Eddy Viscosity Model) and two 
Second Moment Closure Models, i.e. Algebraic Stress Model 
(ASM) and Differential Stress Model (DSM). Numerical results 
given by these turbulence models are compared with experimental 
ones and the prediction errors existing in the results are examined, 
thus clarifying the relative structural differences between x-e EVM 
and two Second Moment Closure Models. Since the Second Mo- 
ment Closure Models clearly manifest the turbulence structures of 
the flowfield, they are more accurate than x-e EVM. A small differ- 
ence between DSM and ASM is aiso observed, one based on an 
inappropriate approximation for the convection and diffusion terms 
in the Reynolds stress transport equations in ASM. (au) (14 refs.) 


4079 (NEI-DK-1312, pp. 109-123) Numerical simulation of 
unstably stratified flows with the x-« turbulence model. Dages- 
tad, S. (Techno Consult a.s., Sandvika (Norway)). Danvak ApS, 
Lyngby (Denmark). 1992. (CONF-920949-Vol.1: 3. international 
conference on air distribution in rooms: air movement in large 
spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in 
rooms. Vol. 1: Opening lectures. Numerical prediction. Air distribu- 
tion models. 556p. Order Number DE94721948. Source: OSTI; 
NTIS. 

Numerical simulation of unstably stratified flows (such as e.g. 
convective cold draft) can under certain conditions be poorly pre- 
dicted. The rapid mixing generated by the convection is not 
necessarily well enough described with the x-e model. Computation 
of unstable stratification is studied for different x-e models. For 
week unstable conditions, the standard x-e model can be used 
within tolerable limits. Buoyancy-extension of the model leads to 
further improvements of the computation. If the turbulent Prandtl 
number effect is treated as a variable upon the stratification, the 
computations become more physically correct. Under these condi- 
tions, unstable stratified flows can be reproduced fairly well with 
the x-e model. (au) (10 refs.) 


4080 (NEI-DK-1312, pp. 125-133) Natural convection in 
unclosed air cavity taking acount walls’ radiation. Varapajev, 
V.N. (Moscow Civil Engineering Institute, Moscow (Russian 
Federation)). Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.1: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 1: Opening lectures. Nu- 
merical prediction. Air distribution models. 556p. Order Number 
DE94721948. Source: OSTI; NTIS. 

The particularity of heat transfer in unclosed cavity which is ven- 
tilated by natural convection is researched. Temperature of one 
vertical boundary is known, but temperature of second vertical 
boundary is defined from heat balance conditions. Temperature of 
horizontal boundaries is given function. Connected system of 
Boussinesq equation for air and linear algebraic equations for 
walls’ heat radiation is the mathematical model of process. We cast 
the equations in the vorticity - stream function form. This equations 
are solved numerically, using finite difference technique. Detailed 
results of the stream function, isotherms and velocities as well as 
vertically averaged and local values of Nussels numbers are given. 
The natural convection air flow through region as a function of 
Grashof number is determined. (au) 


4081 (NEI-DK-1312, pp. 135-157) Numerical simulation of 
thermal piumes in rooms. Schaelin, A. (Energy Systems Labora- 
tory, ETH Zurich, Zurich (Switzerland)); Kofoed, P. Danvak ApS, 
Lyngby (Denmark). 1992. (CONF-920949-Vol.1: 3. international 
conference on air distribution in rooms: air movement in large 
spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in 
rooms. Vol. 1: Opening lectures. Numerical prediction. Air distribu- 
tion models. 556p. Order Number DE94721948. Source: OSTI; 
NTIS. 

A CFD (Computational Fluid Dynamics) code with the standard 
«-e turbulence model has been applied to the simulation of thermal 
plumes in rooms with different temperature stratifications. In the 
case of a fully developed self-similar flow, experimentally gener- 
ated by a small circular heat source in the center of a room with no 
ventilation, the simulation results were compared with detailed 
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measurements and analytical models. For this so-called point heat 
source the simulated peak values and radii of velocity and temper- 
ature profiles and the evolution of these quantities as functions of 
height show very good agreement with both the measurements 
and the analytical models. In the case of a flow from a heated ver- 
tical cylinder with the size and heat power of a sitting person, over 
30 different situations with regard to ventilation parameters and re- 
sulting temperature stratification have been simulated. Due to the 
complexity of the flow, the experimental data were insufficient and 
a detailed comparison was not possible in some cases. At small 
temperature stratification levels, the experimental volume flow and 
the increased plume air volume flow with ventilation are also pre- 
dicted by the simulation. The overall agreement of the numerical 
results with the experimental measurements is very good and 
proves the value of numerical simulation for the ventilation engineer 
to model the effect of thermal plumes driving room air flow. (au) 


4082 (NEI-DK—1312, pp. 159-175) Test of turbulence mod- 
els for the numerical simulation of internal mixed convection 
flows. Costa, J.J. (Dept. Engenharia Mecanica, Universidade de 
Coimbra, Coimbra (Portugal)); Oliveira, L.A.; Mergui, S.; Tuhault, 
J.L.; Penot, F.; Blay, D. Danvak ApS, Lyngby (Denmark). 1992. 
(CONF-9209439—Vol.1: 3. international conference on air distribution 
in rooms: air movement in large spaces, Aalborg (Denmark), 2-4 
Sep 1992). In Air distribution in rooms. Vol. 1: Opening lectures. 
Numerical prediction. Air distribution models. 556p. Order Number 
DE94721948. Source: OSTI; NTIS. 

In this work, the mixed convection flow generated by two non- 
isothermal low velocity plane jets inside a cavity with imposed wall 
temperatures is both experimentally and numerically investigated 
for one parameter configuration. Three turbulence models are used 
in the 2-D numerical simulation of the flow, namely the standard «- 
e model of Launder and Spalding with viscous sublayer wall 
boundary conditions and the low Reynolds number «-e models of 
Jones and Launder and of launder and Sharma. Numerical and ex- 
perimental results for velocity, temperature and turbulence intensity 


of mid-length and mid-height of the central plane are presented 
and comparatively analysed. The standard x-e model predicts 
higher temperature in the core region and velocities at the floor 
level than experiments. However, it performs better than the other 
two models which deviate from measurements in the opposite 
sense. (au) (19 refs.) 


4083 (NEI-DK-—1312, pp. 177-188) Numerical computation 
of flow and heat transfer in air-conditioned rooms by a special 
velocity-pressure iteration and a multigrid method. Roesler, M. 
(Dresden University of Technology, Dresden (Germany)); Hanel, B. 
Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.1: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 1: Opening lectures. Numerical prediction. Air 
distribution models. 556p. Order Number DE94721948. Source: 
OSTI; NTIS. 

Starting from the basic equations for the calculation of turbulent 
flows a velocity-pressure iteration is presented. Main part of this al- 
gorithm is a Poisson equation for pressure. A multigrid method is 
applied to solve this equation. The strategy was used to investigate 
laminar as well as turbulent flows in ventilated rooms. For a lami- 
nar nonisothermal flow a comparison is given between a coupled 
and a uncoupled solution on two grids concerning number of time 
steps, maximal velocity, contraction rate of the multigrid solver and 
mean Nusselt number. Furthermore , two isothermal turbulent flow 
situations were simulated. For the test case 2DI specified by 
Nielsen (1990) 2D and 3D simulations were carried out and 
evaluated. A similar situation, which was investigated by own ex- 
periments, was calculated and compared in terms of agreement 
with the measurement and influence of numerical parameters. Sim- 
ulations were carried out by a research code developed by the 
authors and their co-workers on workstations under UNIX. (au) 


4084 (NEI-DK—1312, pp. 189-205) Development and valida- 
tion of a finite element CFD algorithm for prediction of room 
air motion. Baker, A.J. (College of Engineering and School of Ar- 
chitecture, The University of Tennessee, Knoxville, TN (United 
States)); Williams, P.T.; Kelso, R.M. Danvak ApS, Lyngby (Den- 
mark). 1992. (CONF-920949-Vol.1: 3. international conference on 





air distribution in rooms: air movement in large spaces, Aalborg 


(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 1: 


Opening lectures. Numerical prediction. Air distribution models. 
556p. Order Number DE94721948. Source: OSTI; NTIS. 

Theoretical, practical and validation issues on development of a 
time-accurate, unsteady, stable finite element CFD (Computational 
Fluid Dynamics) algorithm for prediction of room air motion are 
presented. The incompressible Navier-Stoke equations are closed 
for the constraint of continuity via a penalty and/or Poisson vari- 
able. Their approximate implementation within a CFD theory is 
modulo the discrete divergence operator V", with intrinsic 
dispersive error mode. The error created by constructing any ap- 
proximate solution to the developed conservation law system, is 
extremized via a Galerkin weak statement. This integral expression 
formality produces a time-dependent ordinary differential equation 
system, amenable for any integration algorithm. A specific selection 
produces the terminal non-linear algebraic equation system, solved 
via quasi-Newton iteration algorithms. Here, the weak statement 
implementation employs a finite element spatial semi-discretization 
using low degree tensor product basis functions on 2D 
quadrilateral- and 3D hexahedron-shaped elements. Time integra- 
tion is via the second-order accurate trapezoidal rule. The 
segregated jacobian, quasi-Newton iteration procedure uses GM- 
RES and PCG sparse solvers. Selected 2D and 3D problem 
statement solutions are given. (au) (10 refs.) 


4085 (NEI-DK-1312, pp. 207-223) Grid-optimization for x-« 
turbulence model simulation of natur convection in rooms. 
Niu, J. (Laboratory for Refrigeration and Indoor Climate Technol- 
ogy, Delft University of Technology (Netherlands)); Kooi, J. van 
der. Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.1: 
3. international conference on air distribution in rooms: air move- 
ment in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air 
distribution in rooms. Vol. 1: Opening lectures. Numerical predic- 
tion. Air distribution models. 556p. Order Number DE94721948. 
Source: OSTI; NTIS. 

This paper presents the experimental validation of numerical 
simulation with the «-e turbulence models of the buoyancy-driven 
air flow in a real-sized, enclosed room. In the measurements, the 
flow patterns are revealed through flow visualisation technique, 
heat flows through enclosure surfaces are determined through 
energy balance calculations, and the velocity profile and turbulent- 
kinetic-energies in the natural convection boundary are measured 
by using a hot-wire anemometer. In the simulation, special efforts 
are placed on the examination of the influence on simulation re- 
sults of grid refinement in the boundary layer close to the wall, with 
the standard x-e turbulence model and the Lam and Bremhorst low 
Reynolds number turbulence model. It is found that, with the stan- 
dard x-e model, larger values of y* under-estimate the heat 
transfer, and vice versa. Therefore, a new optimum first grid dis- 
tance is suggested for the standard x-e model simulation of natural 
convection in rooms. It is also found that, with the low Reynolds 
number model, convergent solutions can be achieved only with ex- 
tremely fine grids close to the heating and cooling surface, and 
that the consequent simulation result is reasonable. The applicabili- 
ties of the two «-e models for the simulation of in-room air flows 
are discussed. (au) (16 refs.) 


4086 (NEI-DK-1312, pp. 225-240) Comparative studies of 
selected discretization methods for the numerical solution of 
room air flow problems. Skalicky, T. (Dresden University of Tech- 
nology, Dresden (Germany)); Morgenstern, G.; Auge, A.; Hanel, B.; 
Roesler, M. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.1: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 1: Opening lectures. Nu- 
merical prediction. Air distribution models. 556p. Order Number 
DE94721948. Source: OSTI; NTIS. 

Three discretization methods and their implementation in com- 
puter codes are described: Finite Volume Methods with the 
variables velocity and pressure or vorticity and stream function, re- 
spectively, and a Finite Element Method employing the Galerkin/ 
least-squares approach. This method embodies a straightforward 
extension of the Streamline-upwind Petrov-Galerkin (SUPG) 
method resulting in a very stable discretized scheme. Statements 
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concerning capability to predict air flow patterns within rooms are 
presented. The same terms of the Reynolds-averaged Navier- 
Stokes equations and the standard x-e turbulence model are used 
for all methods. Two simple two-dimensional test cases (turbulent 
room airflow with one inlet and one outlet device at opposite walls 
and laminar convection within a square room with different wall 
temperatures) are calculated to compare accuracy, convergency 
and dependence of grid spacing of the algorithms. (au) (15 refs.) 


4087 (NEI-DK-1312, pp. 241-253) Numerical prediction of 
flows confined by irregular boundaries, of relevance to room 
ventilation. Castro, F.A. (Faculty of Engineering, University of 
Porto, Porto (Portugal)); Restivo, A. Danvak ApS, Lyngby (Den- 
mark). 1992. (CONF-920949—Vol.1: 3. international conference on 
air distribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 1: 
Opening lectures. Numerical prediction. Air distribution models. 
556p. Order Number DE94721948. Source: OSTI; NTIS. 

The paper examines the performance of a numerical procedure 
suitable to handle flows confined by irregular boundaries, when ap- 
plied to room ventilation. The calculations presented employ a 
two-dimensional procedure for solving time-averaged equations on 
a co-located non-orthogonal grid fitted to the boundaries of the flow 
domain. The algebraic equations are obtained by integration over 
finite volumes and solved iteratively with the SIMPLE algorithm. 
Turbulent transport is approximated through the K-e model, in a 
version suitable to handle low Reynolds number flows, as occur 
near solid boundaries. The results concentrate on simple geome- 
tries. Firstly, a rectangular enclosure with tull span inlet and outlet 
openings, for which calculated results have been published, is 
again investigated. It is shown that the present calculations are in 
reasonable agreement with previous predictions obtained with tur- 
bulent wall functions. Then, flows in non-orthogonal geometries are 
considered, to take full advantage of the flexibility of the present 
procedure. The results demonstrate that it is now possible, within 
reasonable limits of computer resources and cost, to calculate 
practical flows encountered in ventilated rooms. (au) 


4088 


(NEI-DK-1312, pp. 255-271) Methods for predicting 
air change efficiency. Li, Y. (Department of Gasdynamics, Royal 


Institute of Technology, Stockholm (Sweden)); Fuchs, L.; 
Holmberg, S. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.1: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 1: Opening lectures. Nu- 
merical prediction. Air distribution models. 556p. Order Number 
DE94721948. Source: OSTI; NTIS. 

Three methods for predicting air age and air change efficiency in 
ventilated rooms are developed and compared. They are: a tran- 
sient method in which a time-dependent concentration equation is 
solved; a steady-state method in which a steady-state equation of 
air age is solved; and a particle-marker method in which particles 
are tracked explicitly. In the first two methods, a multigrid technique 
is used to solve the discrete problems. The methods are used to 
calculate the air change efficiency in a test room. The calculated 
results are compared with measured data. It is shown that the first 
two methods are the most efficient and reliable for predicting the 
local mean ages of indoor air, and the third method is the most effi- 
cient and reliable for predicting air change efficiency. (au) (19 refs.) 


4089 (NEI-DK—1312, pp. 274-288) Room ventilation on the 
base of numerical modelling of aero- and thermodynamics. 
Amosov, P.V. (Mining Institute, Kola Science Centre, Academy Sci- 
ence of Russia (Russian Federation)); Baklanov, A.A. Danvak ApS, 
Lyngby (Denmark). 1992. (CONF-920949-Vol.1: 3. international 
conference on air distribution in rooms: air movement in large 
spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in 
rooms. Vol. 1: Opening lectures. Numerical prediction. Air distribu- 
tion models. 556p. Order Number DE94721948. Source: OSTI; 
NTIS. 

Presented are the mathematical models and the concrete exam- 
ples of calculations of air distribution, of the determination of 
regularities of velocity field formation, of temperature and pollutant 
concentration in ventilated premises taking into account the power 
of thermo-, dust- and gas excreta, of premises configuration, of the 
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arrangement of inlet and outlet ventilation openings and of other 
parameters. (au) (15 refs.) 


4090 (NEI-DK-1312, pp. 289-298) Numerical prediction of 
airflow in a room with ceiling-mounted obstacles. Christensen, 
K.S. (Aalborg University, Aalborg (Denmark)). Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949-Vol.1: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
1: Opening lectures. Numerical prediction. Air distribution models. 
556p. Order Number DE94721948. Source: OSTI; NTIS. 

In ventilated rooms the air inlet device is often placed close to 
the ceiling. The air inlet will form a wall jet or a reattached wall jet. 
The wall jet may be disturbed by ceiling-mounted obstacles such 
as light fittings or ceiling beams which, in some cases, can cause 
the air jet to be deflected into the occupied zone. In this paper nu- 
merical prediction of two-dimensional airflow in a room with 
ceiling-mounted obstacles is compared with the experimental 
results from the literature. The first part of the paper deals with ve- 
locity profiles in a room with non-deflected flow, where it is found 
that calculated velocity profiles agree very well with experimental 
results. Thereafter the critical height of an obstacle which deflects 
the air jet is examined. (au) 


4091 (NEI-DK-1312, pp. 299-315) Numerical simulation of 
2-D and 3-D non-steady turbulent gas mixture flows with large 
density gradients in ventilation systems. Korolyova, |.N. (State 
Institute for Applied Chemistry, St.Petersburg (Russian Federa- 
tion)); Niculin, D.A.; Strelets, M.K. Danvak ApS, Lyngby (Denmark). 
1992. (CONF-920949-Vol.1: 3. international conference on air 
distribution in rooms: air movement in large spaces, Aalborg (Den- 
mark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 1: Opening 
lectures. Numerical prediction. Air distribution models. 556p. Order 
Number DE94721948. Source: OSTI; NTIS. 

A mathematical model for low Mach number turbulent mixed con- 
vection of a gas mixture is developed. The model is based on the 
asymptotic (zero Mach number) form of full Reynolds equations, 
which are closed with the «-e turbulence model and so-called wall 
functions approach to acount for the molecular-turbulent transfer in- 
teraction near the solid walls. An important advantage of the model, 
being proposed, over traditional boussinesq approximation, is its 
applicability for the description of flows with high density gradients, 
caused by strong spatial non-uniformity of species concentration 
and/or temperature, which are quite typical for ventilation. For the 
numerical integration of the governing equations of the model and 
appropriate modification of the well known semi-implicit SMAC- 
method is used. The capabilities of the proposed technique are 
illustrated by some examples of the simulation of 2-D and 3-D tur- 
bulent ventilation flows of air/contaminating gas mixtures in rooms 
with different geometries. A comparison of the predicted results 
with experimental data is also presented. (au) (20 refs.) 


4092 (NEI-DK-1312, pp. 317-333) Prediction of 3D indoor 
airflow-radiation interactions by discrete transfer method. Li, 
Yuguo (Department of Gasdynamics, The Royal Institute of Tech- 
nology, Stockholm (Sweden)); Fuchs, L. Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949-Vol.1: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
1: Opening lectures. Numerical prediction. Air distribution models. 
556p. Order Number DE94721948. Source: OSTI; NTIS. 

Scaling parameters are presented for the interaction of surface 
and/or gas radiation in indoor air flow problem. These are used 
together with experimental results to indicate that the surface radia- 
tion has a considerable effect in some buoyancy controlled 
ventilated rooms. The effects of gas radiation are discussed. The 
discrete transfer method (DTM) has been coupled with our indoor 
flow code which is used to solve some flow problems. The com- 
puter storage for radiation calculation is smaller and complex 
geometries as well as shadows can be easily treated. The discrete 
equations are solved by multi-grid iterations. We study the accu- 
racy of surface radiation prediction as compared to a conventional 
radiation model using shape factor. For prescribed sources in a 3D 
enclosure, we consider the accuracy of the model as compared to 
Monte Carlo methods. Lastly, natural convection and radiation 
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interactions in a 3D enclosure are simulated numerically. Charac- 
teristics of the flow and temperature fields are compared with other 
published results and are found to be in rather good agreement. 
(au) (18 refs.) 


4093 (NEI-DK-1312, pp. 335-349) Calculation methods for 
transient heat transfer through walls and their applications to 
room thermal environments analyses. Onishi, J. (Dept. of Envi- 
ronmental Engineering, Osaka Univ., Suita, Osaka (Japan)); 
Takeya, N.; Mizuno, M.; Issiki, M. Danvak ApS, Lyngby (Denmark). 
1992. (CONF-920949—Vol.1: 3. international conference on air 
distribution in rooms: air movement in large spaces, Aalborg (Den- 
mark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 1: Opening 
lectures. Numerical prediction. Air distribution models. 556p. Order 
Number DE94721948. Source: OSTI; NTIS. 

For the simulations of non-steady problems in the room thermal 
environment, it is necessary to consider transient heat transfer 
through room enclosures. Following three models are introduced, 
assuming the heat conduction through walls is one dimensional. 
Model 1: It is assumed that heat flux q, could be divided into two 
parts, one is steady heat flux qg and the other is non-steady com- 
ponent qr. Then, assuming the wall thickness be infinity, gy is 
calculated as indicial response excited by the wall surface temper- 
ature. Model 2: q, is calculated by a convolution procedure using 
wall response factors. The response factors are expressed by a 
time series and are given for each wall. Model 3: To get tempera- 
ture distributions inside the walls, the governing equation is solved 
numerically using a finite difference method. q, is derived from the 
temperature distributions. These three models are tested using a 
two dimensional room model. As a more practical example, tran- 
sient response is simulated when heat-pump system installed in a 
residential room is set to work. In the simulation, the thermal envi- 
ronment analysis code is applied with a control program which 
describes controlling process of a real machine numerically. (au) 
(12 refs.) 


4094 (NEI-DK-1312, pp. 351-360) Room ventilation with 
designed vertical air temperature stratification. Shilkrot, E. 
(Central Research Institute for Industrial Buildings, Moscow (Rus- 
sian Federation)); Zhivov, A. Danvak ApS, Lyngby (Denmark). 
1992. (CONF-920949-Vol.1: 3. international conference on air 
distribution in rooms: air movement in large spaces, Aalborg (Den- 
mark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 1: Opening 
lectures. Numerical prediction. Air distribution models. 556p. Order 
Number DE94721948. Source: OSTI; NTIS. 

The designing of ventilation systems in such a way that the natu- 
ral tendency of the air for temperature stratification would be 
stabilized allows one to improve considerably the effectiveness of 
air exchange. A mathematical model of air exchange in ventilated 
rooms with vertical air temperature stratification from the concen- 
trated heat sources creating stable convective flows is described in 
this paper. A vertical air temperature stratification system is com- 
pared with a conventional mixing-type system for a computer 
operator's room and for a workshop where heat generating equip- 
ment is evenly distributed across the floor. (au) (11 refs.) 


4095 (NEI-DK-1312, pp. 361-369) Mathematical modelling 
of heat and air processes in mechanically ventilated spaces. 
Pozin, G.M. (Research Institute of Occupational Safety, St. Peters- 
burg (Russian Federation)). Danvak ApS, Lyngby (Denmark). 1992. 
(CONF-920949-Vol.1: 3. international conference on air distribution 
in rooms: air movement in large spaces, Aalborg (Denmark), 2-4 
Sep 1992). In Air distribution in rooms. Vol. 1: Opening lectures. 
Numerical prediction. Air distribution models. 556p. Order Number 
DE94721948. Source: OSTI; NTIS. 

A procedure for constructing approximate mathematical models 
designed to describe heat and air processes in ventilated spaces 
has been developed which allows to take into account a great 
number of factors affecting the formation of environment. By using 
these models one of principal ventilation problems has been 
solved, that of science-based determination of the amount of inflow 
air required. The necessity of simultaneous solution of the problems 
of air-exchange and air distribution has been substantiated, which 
need using a computer in order to be realized in full measure. (au) 





4096 (NEI-DK-1312, pp. 371-382) An equilibrium calorime- 
try method to measure ventilation rate in an airspace. Zhang, Y. 
(The University of Illinois at Urbana-Champaign, Urbana, IL (United 
States)); Christianson, L.L.; Riskowski, G.L. Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949-Vol.1: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
1: Opening lectures. Numerical prediction. Air distribution models. 
556p. Order Number DE94721948. Source: OSTI; NTIS. 

Air quality within an airspace largely depends on the ventilation 
rate of the airspace. In many cases, air flow rates of microenviron- 
ments (e.g., zones within a room) are unknowns and vary 
considerably from mean room (macroenvironmental) conditions. 
Yet, appropriate ventilation of the microenvironment is more critical 
because the occupants are directly affected by the microenviron- 
mental conditions in the occupied zone. An equilibrium calorimetry 
method to estimate the ventilation rate in an airspace is described. 
The validity of the theory was verified by controlled laboratory 
chamber experiments and is described in this paper. The method 
is harmless to the occupants of the airspace and suitable for small 
airspaces that are not bounded by solid boundaries. The equilib- 
rium calorimetry method can not only be applied to enclosed 
mechanically ventilated airspaces, but also to those less enclosed 
airspaces such as a room with a door open or a zone wihtin a 
room. The method is more appropriate for small airspaces (e.g., 
zones within a room) where thermal capacitance effects are of little 
influence. (au) (12 refs.) 


4097 (NEI-DK—1312, pp. 383-397) Simplified modelling of 
air movements in a room and its first validation with experi- 
ments. Dalicieux, P. (Electricite de France, Direction des Etudes et 
Recherches, Depart. ADE BATIMENTS, Centre des Renardieres, 
Moret-Sur-Loing (France)); Bouia, H.; Blay, D. Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949-Vol.1: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
1: Opening lectures. Numerical prediction. Air distribution models. 
556p. Order Number DE94721948. Source: OSTI; NTIS. 

The need for increasingly sharp modelling of building energy be- 
haviour allowing comfort to be evaluated within a heated, ventilated 
dwelling room lead Electricite de France ADE Department to de- 
velop a simulation model of air interior motion. This is a simplified 
modelling which it could be possible to integrate into a global build- 
ing energy simulation software programme (CLIM2000). The 
design principle is the division of the air volume of the room into 
areas for which mass and energy balances are computed. Room 
areas where air flows at very low velocities (standard areas) and 
dynamic area such as thermal plume are processed separately. A 
few computation results added to a first validation study based on 
a CFD code, and then on a series of real scale experiments, evi- 
dence the possibility of using simplified modelling to represent 
interior air motion. (au) 


4098 (NEI-DK-1312, pp. 399-415) Test installation to de- 
velop a new model concept to model and control the energy 
and mass transfer in a three dimensional imperfectly mixed 
space. Berckmans, D. (National Fund of Scientific Reserach 
(Belgium)); Moor, B. De; Moor, M. De. Danvak ApS, Lyngby (Den- 
mark). 1992. (CONF-920949—Vol.1: 3. international conference on 
air distribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 1: 
Opening lectures. Numerical prediction. Air distribution models. 
556p. Order Number DE94721948. Source: OSTI; NTIS. 

A new model concept has been developed to model the energy 
and mass transfer in a three dimensional imperfectly mixed space. 
The model permits to predict the dynamic behaviour of the volu- 
metric concentration of heat flow and the mass flow and the fluid 
flow pattern as well. A laboratory test installation has been built to 
measure the dynamic behaviour of the three dimensional air flow 
pattern within a ventilated space. These measurements are used to 
validate the model’s capacity to predict the behaviour of fluid flow 
pattern. The objective of this paper is to describe the test installa- 
tion and the different measurement techniques being used. By 
doing so the objective of this research project becomes clear while 
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it shows what data can be generated and used by other research 
teams. (au) (28 refs.) 


4099 (NEI-DK-1312, pp. 417-433) Experimental and nu- 
merical analysis of transient air changes in buildings: A case 
study. Borchiellini, R. (Dipartimento di Energetica, Politechnico di 
Torino, Torino (Italy)); Cali, M. Danvak ApS, Lyngby (Denmark). 
1992. (CONF-920949—Vol.1: 3. international conference on air 
distribution in rooms: air movement in large spaces, Aalborg (Den- 
mark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 1: Opening 
lectures. Numerical prediction. Air distribution models. 556p. Order 
Number DE94721948. Source: OSTI; NTIS. 

Air change rates calculated from the data obtained using tracer 
gas techniques are usually considered as constant in time, there- 
fore their values represent the average in the time measurements 
interval. In this paper the measurements performed in two identical 
detached test houses, using the decay technique, are described. 
The two houses, which were built by Italian main gas company, 
are very well equipped with instruments in order to acquire meteo- 
rological data and inside air temperatures; pressurization tests 
were also performed in the past. After a quick glance at the mathe- 
matical formulation of the problem using the parameter estimation 
theory, the concentration measured values are here analysed by 
considering the air change rates as parameters which change in 
time. The computed air change or air flow rates are plotted as time 
functions and are compared with the results obtained by assuming 
the parameter constant in time; uncertainties due to measurement 
errors and to calculation procedures are taken into account. Finally 
it is shown how interesting considerations and information, on the 
validity of the experiment, can be obtained by the analysis of the 
results. (au) (11 refs.) 


4100 (NEI-DK-1312, pp. 435-446) Evaluation of ventilation 
effectiveness using an [AQ model. Yamamoto, Toshiaki (Center 
for Aerosol Technology, Research Triangle Institute, NC (United 
States)); Ensor, D.S.; Sparks, L.E. Danvak ApS, Lyngby (Den- 
mark). 1992. (CONF-920949-Vol.1: 3. international conference on 
air distribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 1: 
Opening lectures. Numerical prediction. Air distribution models. 
556p. Order Number DE94721948. Source: OSTI; NTIS. 

A new ventilation solver was developed that is capable of deter- 
mining the distributions of a time-averaged flow field, the effective 
turbulent diffusion coefficient, and the steady-state or time- 
dependent contaminant concentration distribution within isothermal 
indoor space. The model was written for a personal computer and 
the computational speed is extremely fast (a few minutes) with rea- 
sonable accuracy so that engineers can use it as a tool to evaluate 
ventilation performance in indoor space yet to be built. Ventilation 
performance depends on room geometry; ventilation method; oper- 
ating condition; and location, strength, and types of contaminants. 
Case studies were performed using a user-friendly indoor air qual- 
ity (IAQ) model. The ventilation performance was carried out using 
the proposed new scales called "Ventilation Performance Indices” 
(VPI1, VPI2, and VPI3): (1) average contaminant concentration or 
decay rate (VPI1), (2) average contaminant diffusion coefficient 
(VPI2), and (3) average contaminant concentration or decay rate at 
the breathing level (VPI3). (au) 


4101 (NEI-DK-1312, pp. 447-457) Criterional relationships 
used to describe the circulation of airflows in a space. Grim- 
itlin, M.I. (Research Institute of Occupational Safety, St.-Petersburg 
(Russian Federation)); Buyanov, V.I. Danvak ApS, Lyngby (Den- 
mark). 1992. (CONF-920949-Vol.1: 3. international conference on 
air distribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 1: 
Opening lectures. Numerical prediction. Air distribution models. 
556p. Order Number DE94721948. Source: OSTI; NTIS. 

It is proposed to characterize the law-governed patterns of air 
circulation in ventilated spaces with heat emissions by using a sys- 
tem of dimensionless complexes and simplexes. Such a system is 
described, the appropriate criterional relationships are specified 
and recommendations on practical application of the established 
laws are given. (au) 
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4102 (NEI-DK-1312, pp. 459-472) Computer simulation of 
energy use and thermal climate in glazed spaces. Kolsaker, K. 
(Division of Heating and Ventilation, Norwegian Institute of Technol- 
ogy (Norway)); Mathisen, H.M. Danvak ApS, Lyngby (Denmark). 
1992. (CONF-920949-Vol.1: 3. international conference on air 
distribution in rooms: air movement in large spaces, Aalborg (Den- 
mark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 1: Opening 
lectures. Numerical prediction. Air distribution models. 556p. Order 
Number DE94721948. Source: OSTI; NTIS. 

In buildings with stratified room air temperature, improved accu- 
racy in calculated annual energy consumption and air temperatures 
should be obtained by including a two zone or linear temperature 
stratification model in the simulation programs. This paper reviews 
the principles of a two zone model and a model with linear temper- 
ature stratification and shows how the latter can be implemented in 
existing simulation programs with one air node in each zone. The 
model is implemented in the Norwegian simulation program FRES 
(Flexible Room Climate and Energy Simulator). The model is ap- 
plied on an existing atrium, and the results are compared to 
measurements. Two models are tested, constant air stratification 
and a model using a separate heat balance for the air volume near 
the floor. The results are promising, and some further work should 
be carried out to evaluate the model for a wider range of condi- 
tions. (au) (13 refs.) 


4103 (NEI-DK-1312, pp. 473-485) Study on model test of 
vector flow clean room. XueMeng Wei (Harbin Architectural and 
Civil Engineering Institute, Harbin (China)); WeiGong Zhang. Dan- 
vak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.1: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 1: Opening lectures. Numerical prediction. Air 
distribution models. 556p. Order Number DE94721948. Source: 
OSTI; NTIS. 

A series of experimental research and theoretical analysis of 
vector flow clean room is presented in this paper. Velocity, concen- 
tration fields and air flow pattern of a model vector flow clean room 
were measured and given. Velocity field and air flow patterns of 
the model deduced from theoretical methods were also given. We 
then made comparisons between the experimental and theoretical 
results. The research showed that the velocity field and air flow 
pattern of the experimental and theoretical models were similar, 
furthermore testifying to the correctness of the theoretical hypothe- 
ses. The main specialities of the airflow field inside the vector flow 
clean room were obtained. The experimental results also indicated 
that greater cleanness can be achieved with the vector flow clean- 
room. We suggested that the vector flow clean-room can be used 
in an actual project. (au) 


4104 (NEI-DK-1312, pp. 487-499) Attachment of a cold 
plane jet to the ceiling: Length of recirculation region and 
separation distance. Sandberg, M. (The National Swedish Insti- 
tute for Building Research, Gaevie (Sweden)); Wiren, B.; Claesson, 
L. Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.1: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 1: Opening lectures. Numerical prediction. Air 
distribution models. 556p. Order Number DE94721948. Source: 
OSTI; NTIS. 

The experiments were arranged such that a two-dimensional jet 
was supplied above a plate. The distance between the plate and 
the supply point could be varied continuously. Due to the proximity 
to the surface a pressure difference is created that curves the jet 
towards the surface. In the first part of the paper are reported re- 
sults from measurements of the length of the recirculation region at 
isothermal supply of air. The length of the recirculation region was 
determined by recording the static pressure distribution along the 
plate. In the second part the effect of an opposing buoyancy force 
is explored and reported. This force was created by heating the jet 
which, from a physical point of view, is the same as supplying cold 
air below a ceiling. If the buoyancy force becomes sufficiently 
strong the jet will separate from the surface. In this part of the pa- 
per the distance to the separation point and the effect of the 
buoyancy forces upon the recirculation region is reported. (au) 
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4105 (NEI-DK-1312, pp. 501-522) Predicting room ventila- 
tion flow with reduced scale models. Zhang, J.S. (Building 
Performance laboratory, IRC, National Research Council of 
Canada, Ottawa, Ontario (Canada)); Christianson, L.L.; Zhang, B. 
Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.1: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 1: Opening lectures. Numerical prediction. Air 
distribution models. 556p. Order Number DE94721948. Source: 
OSTI; NTIS. 

Scaling methods for predicting various room ventilation flows in- 
cluding isothermal, non-isothermal, fully developed and non-fully 
developed turbulence flows are reviewed and discussed based on 
the governing flow equations. When air is used as the working fluid 
in a reduced scale model for predicting non-isothermal and low tur- 
bulence ventilation flow, scaling based on the relative deviation of 
Archimedes number from its critical value was found to be promis- 
ing. In 1/4 scale model test room, neutrally thermal buoyant helium 
bubbles were used to visualize the airflow patterns and determine 
the critical Archimedes number at which the room airflow changed 
its recirculation direction. Dependence of the critical Archimedes 
number on the location of diffuser opening, diffuser opening size, 
the location of internal obstructions and the internal heat load was 
analyzed based on the experimental data. (au) 


4106 (NEI-DK-1312, pp. 523-535) Optimization of the ve- 
locity of air providing dynamic containment at openings. 
Laborde, J.C. (institut de Protection et de Surete Nucleaire, De- 
partment de Protection de l'Environnement et des Installations 
Service d’Etudes et de Recherches en Aerocontamination et an 
Confinement IPSN/CEA, Gif sur Yvette Cedex (France)); Berne, P.; 
DupDanvak ApS, Lyngby (Denmark). 1992. (CONF-920949—-Vol.1: 
3. international conference on air distribution in rooms: air move- 
ment in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air 
distribution in rooms. Vol. 1: Opening lectures. Numerical predic- 
tion. Air distribution models. 556p. Order Number DE94721948. 
Source: OSTI; NTIS. 

When raw materials or chemicals are used in industrial or re- 
search installations such as workshops or laboratories, there is a 
risk that these substances may be dispersed at the workplace and 
into the environment. One way of limiting this risk is to employ the 
principle of dynamic containment, whereby a particular direction of 
air flow is imposed at inlets and outlets (openings of different ge- 
ometry and size) in order to prevent the back flow of the pollutant 
to areas where it may be breathed by the operators. The air veloc- 
ity normally used to prevent back flow of pollutant is 0.5 m/s. The 
Service d’Etydes et de Recherches en Aerocontamination et en 
Confinement (SERAC) has begun an evaluation of the effect of a 
reduction in air inlet velocity on the risk of pollutant back diffusion. 
This should lead to energy savings through the use of a minimum 
air flow rate concomitant with appropriate protection. The paper 
gives the results obtained with openings of different geometries 
and shapes. There is particular interest in circular apertures (as in 
glove boxes) and rectangular openings (as in hoods). It is also pro- 
posed a simulation of this phenomenon using a calculation code of 
air flow in a ventilated room (the TRIO code), so that the results 
may be compared with the experimental data. (au) 


4107 (NEI-DK-1312, pp. 537-552) The influence of air out- 
let direction on the stability of air flow patterns in large halls. 
Masuch, J. (Technoteam Bau-Consult GmbH, Wiesbaden 
(Germany)). Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.1: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 1: Opening lectures. Nu- 
merical prediction. Air distribution models. 556p. Order Number 
DE94721948. Source: OSTI; NTIS. 

In room air flow problems especially in large halls with jet air 
ventilation the Archimedes Number Ar is known as the most impor- 
tant parameter. Ar is kept constant for scale model tests but one 
generally did not pay attention to physical meaning of Ar- 
components. An extended Ar-definition is proposed, and based on 
this parameter, one can better judge non isothermal air flow pat- 
terns in a room. We get now different interpretation for vertical and 





general flow direction, and it has been proved that Ar can help in 
design and control to reach a good air flow quality. (au) (10 refs.) 


4108 (NEI-DK-1313) Air distribution In rooms. Vol. 2: 
Large enclosures. Agricultural and industrial buildings. Indus- 
trial buildings. Atrium buildings. Danvak ApS, Lyngby 
(Denmark). 1992. 358p. (CONF-920949—Vol.2: 3. international con- 
ference on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). Order Number DE94721949. 
Source: OSTI; NTIS. 

The papers presented at the third international conference on air 
distribution in rooms held in Aalborg, Denmark on September 2-4, 
1992 deal with large enclosures, agricultural and industrial build- 
ings and atrium buildings. (AB) 


4109 (NEI-DK-1313, pp. 21-31) Numerical prediction and 
model experiment of double side supply air flow in a large 
space air conditioning workshop. Guan Qing (Southwest Archi- 
tecture Design Institute, Chengdu (China)); Tang Guangfa. Danvak 
ApS, Lyngby (Denmark). 1992. (CONF-920949—Vol.2: 3. interna- 
tional conference on air distribution in rooms: air movement in 
large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution 
in rooms. Vol. 2: Large Enclosures. Agricultural and industrial 
buildings. Industrial buildings. Atrium buildings. 358p. Order Num- 
ber DE94721949. Source: OSTI; NTIS. 

Double side air supply is widely used in large space air condi- 
tioning buildings such as large workshops. It is proved that this 
kind of air distribution can save about 30% or so of the cooling 
load compared with the full-room air conditioning in large spaces. 
A three-dimensional turbulent K-e model, P-V dependent variables, 
finite difference and SIMPLE method have been introduced, by 
means of which we have made the numerical prediction and char- 
acteristic analysis of the flow motion and temperature distribution 
about the double side supply air flow in a large space air condition- 
ing workshop. A model experiment on the double side air supply 
has been made, a comparison between the numerical and the 
model experiment results shows that they are basically consistent, 
which proves that the method used here and the disposition on the 
complex boundary are satisfactory and the results are correct. (au) 


4110 (NEI-DK-1313, pp. 33-47) Ventilation measurements 
in large premises. Stymne, H. (The National Swedish Institute for 
Building Research, Gaevle (Sweden)); Sandberg, M.; Holmgren, O. 
Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949—Vol.2: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 2: Large Enclosures. Agricultural and industrial 
buildings. Industrial buildings. Atrium buildings. 358p. Order Num- 
ber DE94721949. Source: OSTI; NTIS. 

The local mean age of air is now generally accepted as a suit- 
able indirect indicator of air quality. Measurements in large 
buildings, however constitute a great problem, because it is 
extremely difficult to achieve the uniform tracer concentration, nec- 
essary when using ordinary tracer gas techniques. An alternative 
technique - the homogeneous emission technique - is suggested. 
In this case, the space is sub-divided into smaller zones, in each of 
which the emission rate of tracer gas is proportional to the zone- 
volume. The local mean age of air in each zone can be evaluated 
from the steady state concentrations of tracer gas. The present pa- 
per reports the findings from an experimental demonstration of this 
technique. A passive tracer gas method has been used to measure 
the local mean ages at approximately 50 locations in a 380 m® 
laboratory hall. It is demonstrated that the passive tracer gas tech- 
nique is a useful tool for obtaining the local mean age of air and 
the air exchange efficiency. The theoretical and practical limitations 
of the new technique are discussed in the paper, with special at- 
tention to large buildings, where other methods fail, due to the 
difficulty in achieving a uniform mixing of tracer gas. (au) 


4111 (NEI-DK-1313, pp. 49-62) Ventilation analysis of un- 
derground hydroelectric power stations. Doi, S. (Chubu Electric 
Power CO., Inc., Nagoya (Japan)); Sugiyama, T.; Hoshino, K. Dan- 
vak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.2: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 2: Large Enclosures. Agricultural and industrial 
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buildings. Industrial buildings. Atrium buildings. 358p. Order Num- 
ber DE94721949. Source: OST]; NTIS. 

Since thermal environment in the power house of hydroelectric 
power station is influenced by fluctuation of outdoor air, radiation of 
heat and moisture from rock surface and heat storage of surround- 
ing bedrock, it is difficult to design the ventilation and 
air-conditioning system adequately. Then Long-term field measure- 
ments were taken to gain a precise measure for the ventilation 
design of the power house. Furthermore, a ventilation program 
which is in consideration of above conditions was developed for 
the aim of producing design guidance for the power house. Based 
on observed results, a simulation was performed for the power sta- 
tion from which observations had been taken. The trends in 
temperature and humidity at each point have been accurately fol- 
lowed, and good agreement with observations was achieved. (au) 


4112 (NEI-DK-1313, pp. 63-75) Climatization of indoor 
speed skating rink. Boerresen, B.A. (Techno Consult Consulting 
Engineers, R and D, Sandvika (Norway)); Noergaard Madsen, C. 
Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949-Voi.2: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 2: Large Enclosures. Agricultural and industrial 
buildings. Industrial buildings. Atrium buildings. 358p. Order Num- 
ber DE94721949. Source: OSTI; NTIS. 

An indoor speed skating arena (400 m) is now being built at 
Hamar for the 1994 Winter Olympics hosted by the ely of Lille- 
hammer, Norway. The volume enclosing this 22,000 m* arena is 
approximately 350,000 m°. The concept of creating such an enor- 
mous volume, and still being able to keep control of the climate 
conditions, represents a significant challenge. Today, only 2-3 other 
arenas of similar size exist, and the main goal for a new rink must 
be to offer the best conditions available, both for spectators and 
not the least for the athletes. This task is both demanding and in- 
teresting. The inspiring part is that this challenge can to a large 
extent be solved by the HVAC-discipline. The paper describes the 
numerical simulations which have been performed in order to opti- 
mize the climate in the skating rink during the competition - and 
planning phase. The work performed has aimed at three main tar- 
gets: Climatization for maximum athletic performance. Climatization 
for best possible thermal comfort. Climatization/energy control for 
an environmentally and economically acceptable post-olympic pe- 
riod. So far, the results obtained from the simulations have proven 
successful. Combined with engineering calculations, decision mak- 
ing has been vastly improved. (au) 


4113 (NEI-DK-1313, pp. 77-91) Investigation of actual 
temperature distributions in main buildings of coal-fired power 
plants. Takeuchi, Shuji (Electric Power Development Co., Ltd. 
Tokyo (Japan)). Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.2: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 2: Large Enclosures. Agri- 
cultural and industrial buildings. Industrial buildings. Atrium 
buildings. 358p. Order Number DE94721949. Source: OST; NTIS. 

Actual room air temperatures and air movements in very large 
spaces with both forced ventilation and natural ventilation were in- 
vestigated at four coal-fired power plants. The plants investigated 
have main buildings designed to keep some areas under 40 deg. 
C in spite of numerous heat sources existing inside. An equation to 
estimate vertical air temperature distribution in a boiler room is de- 
rived from the measured data. With a strong radiant atmosphere in 
a very large space, air temperature distribution is brought about 
not only by "original heat sources”, but also by the indoor structural 
materials which function just as if they are "secondary heat 
sources” heated by radiation from "original heat sources”. The 
measured data suggest that heat quantities from "secondary heat 
sources” amount to approximately twice as mush as from “original 
heat sources”. (au) 


4114 (NEI-DK-1313, pp. 105-117) Aerial dust in swine 
buildings. Takai, Hisamitsu (National Institute of Agricultural Engi- 
neering (SjF), Horsens (Denmark)). Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949—Vol.2: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
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2: Large Enclosures. Agricultural and industrial buildings. Industrial 
buildings. Atrium buildings. 358p. Order Number DE94721949. 
Source: OSTI; NTIS. 

Field studies on the nature of the aerial dust in 31 swine build- 
ings on commercial farms were carried out. Concentrations of total 
dust and respirable dust averages on 1.6 (range 0.2 to 4.1) and 0.2 
(range 0.0 to 0.5) mg m~°, respectively. Supplementary, long term 
observations on an SjF experimental farm and on a commercial 
farm were carried out in order to find the effect of environmental 
factors on aerial dust concentrations. The most important factors 
influencing aerial dust concentration were: (a) Ventilation method. 
(Centre-air-supply ventilation showed higher dust concentration 
than side-wall-air-intake ventilation). (b) Weight or age of pig. (Neg- 
ative correlated). (c) Outside temperature. (Negative correlated). (d) 
Outside relative humidity. (Negative correlated). (e) Inside relative 
humidity. (Negative correlated). Ventilation is regarded as the basic 
method of dust removal. However, the existing ventilation systems 
are not able to handle the volume of aerial dust in swine buildings. 
Better understanding of the dynamic behavior of aerial dust in the 
turbulent air stream at animal level is still needed. (au) (32 refs.) 


4115 (NEI-DK-1313, pp. 119-134) Temperature distribution 
in a large livestock building. Morsing, S. (National Institute of 
Agricultural Engineering, Horsens (Denmark)); Stroem, J.S.; 
Guogiang Zhang. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.2: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 2: Large Enclosures. Agri- 
cukural and industrial buildings. Industrial buildings. Atrium 


buildings. 358p. Order Number DE94721949. Source: OSTI; NTIS. 

Chicken for meat production (broilers) are normally raised in 
large, open spaced buildings where the birds are free to move 
around on the floor. The ventilation system are designed as one 
system controlled with a single thermostat placed in the middle of 
the room, assuming this place to be representative for the whole 
animal zone. In order to check this assumption, data on tempera- 


ture was recorded in a 96 x 19 m. broiler house with wall height 3 
m. and roof/ceiling slope 25 deg. The house contained 50000 broil- 
ers at their final stage, giving an estimated heat production of 670 
kw, which should be removed by the ventilation system. The build- 
ing was ventilated by an negative pressure ventilation system. 
Exhaust fan units were placed in the ridge. Wall inlets were in- 
stalled behind wind-breaks under the overhangs. The temperature 
distribution was measured with 15 thermocouples placed in cross- 
sections of the room. During a recording time of 9 day, the 
ventilation system was able to maintain the room temperature at 
the thermostat within + 0.5 deg. C of the set point value provided 
the outside temperature were below design value. The maximum 
temperature difference between the 15 measurements points was 
4 deg. C and less than 3 deg. C for 98% of the time. At an outside 
temperature of 20 deg. C the maximum recorded room tempera- 
ture was 25 deg. C at the control sensor. The design criteria was 
thus met perfectly by the ventilation system. (au) (11 refs.) 


4116 (NEI-DK—1313, pp. 135-150) The air flow pattern cre- 
ated by a ventilator unit reinforced by a jet flow. Hunt, G.R. 
(Department of Applied Mathematical Studies, University of Leeds, 
Leeds (United Kingdom)); Ingham, D.B. Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949-Vol.2: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
2: Large Enclosures. Agricultural and industrial buildings. Industrial 
buildings. Atrium buildings. 358p. Order Number DE94721949. 
Source: OSTI; NTIS. 

In this paper a computational mathematical model of the air flow 
pattern created by a two-dimensional Aaberg exhaust hood ventila- 
tor unit,is presented. The model is obtained in terms of the stream 
function for a turbulent injection of fiuid. Streamlines and lines of 
constant speed deduced from the model are examined for various 
heights of the ventilator unit above the floor surface of the work- 
place and predictions are given as to the region of the workplace 
and over what area of floor space the contaminated air can be 
successfully exhausted. The effect of the injection of fluid on the 
air speed along the floor surface and the ventilator’s centre-line is 
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examined for various heights of the ventilator unit above the floor 
surface. (au) 


4117 (NEI-DK-1313, pp. 151-168) New model concept to 
control the energy and mass transfer in a three-dimensional 
imperfectly mixed ventilated space. Berckmans, D. (Heverlee 
(Beligium)); Moor, M. De; Moor, B. De; Leuven, K.U. Danvak ApS, 
Lyngby (Denmark). 1992. (CONF-920949-Vol.2: 3. international 
conference on air distribution in rooms: air movement in large 
spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in 
rooms. Vol. 2: Large Enclosures. Agricultural and industrial build- 
ings. Industrial buildings. Atrium buildings. 358p. Order Number 
DE94721949. Source: OSTI; NTIS. 

The objective of this paper is to present the theoretical consider- 
ations behind a model concept that should permit a deeper 
understanding of the process of micro-environment in a non- 
perfectly mixed three-dimensional fluid or an imperfectly ventilated 
air space. More specifically it is the objective to present a mathe- 
matical model concept: 1. in which a quantitative approach is made 
for the process of micro-environmental conditions in a non-perfectly 
mixed air space, 2. in which the existence of three-dimensional air 
flow patterns in a non-isothermal ventilated space is considered, 3. 
in which the local micro-environmental variables to be controlled 
are: inside temperature, inside humidity and gas concentration, 4. 
that predicts the total (including transient) high frequency response 
of the micro-environmental variables defined above to non-linear 
variations of the process inputs: ventilation rate and heat supply. 5. 
in which every parameter has a physical meaning, 6. that is com- 
pact enough to be implemented in a controller. (au) 


4118 (NEI-DK-1313, pp. 169-179) Ventilation of welding 
collection shops. Bitcolov, N.Z. (Research Institute of Sea Trans- 
port Hygiene, St. Petersburg (Russian Federation)); Olishevskiy, 
A.T.; Agoshkov, A.I.; Strizheusov, S.N. Danvak ApS, Lyngby (Den- 
mark). 1992. (CONF-920949-Vol.2: 3. international conference on 
air distribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 2: 
Large Enclosures. Agricultural and industrial buildings. Industrial 
buildings. Atrium buildings. 358p. Order Number DE94721949. 
Source: OSTI; NTIS. 

A specially developed method was used for carrying out an anal- 
ysis of the physical and chemical properties (chemical composition, 
fraction distribution and others) of aerosols for welding in the shop 
space. The nature of those properties’ changes due to the shop 
height was analyzed. With the purpose of improving the sanitary 
conditions at a working zone, decreasing ventilation air expendi- 
ture, and, correspondingly, reducing operation expenses on 
ventilation, a new method of ventilation of large shops by means of 
laminated streams, forcing out all contaminations into the upper 
zone of a premise is described. The construction in the form of an 
automatically regulated air heat screen was designed. It protects 
the technical gate openings from penetration of cold air masses 
into the welding collection shop. The results of the research and 
development done can be applied in industries, having welding 
shops of large sizes, particularly in severe climatic conditions. (AB) 


4119 (NEI-DK-1313, pp. 181-193) Downward parallel flow 
system for operating rooms with moderate air volume flows. 
Ljungqvist, B. (Royal Institute of Technology, Stockholm (Sweden)); 
Hillerbrant, B. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.2: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 2: Large Enclosures. Agri- 
cultural and industrial buildings. Industrial buildings. Atrium 
buildings. 358p. Order Number DE94721949. Source: OSTI; NTIS. 

In view of the questions that have been raised during the past 
few years about the capability of ventilation systems to supply a 
suitable indoor climate and remove dispersed contaminants, the 
authors participated in tests with a system using vertical parallel air 
flow with the air flows at 2000 m°/h and 4000 m%/h respectively. 
When this system has some five times higher air flow it is known 
as an “ultraclean air system” and is used during orthopaedic 
surgery. The results from these tests have been compared with the 
results from a conventional mixing system when air is supplied 
(1900 m%/h) in the operating room through an inclined screen. 
Tracer gas tests were employed to measure interaction between 





air movements and the dispersion of airborne contaminants. The 
operating room lights and other heat producing devices were also 
in operation during these tests. In order to establish the sensitivity 
of the system to disturbances, tests were also performed with two 
persons replacing two of the heaters. During the course of the 
measurements the people moved their hands and arms above the 
operating table, in the operating region. The recorded tracer gas 
quantities are shown in dimensionless concentrations - local venti- 
lation index. (au) 


4120 (NEI-DK-1313, pp. 195-206) Welding piume rise in a 
large building with temperature gradient. Jin, Yonghui (Ventila- 
tion Division, National Institute of Occupational Health, Solna 
(Sweden)). Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.2: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 2: Large Enclosures. Agri- 
cultural and industrial buildings. Industrial buildings. Atrium 
buildings. 358p. Order Number DE94721949. Source: OSTI; NTIS. 

Measurements were done for the plume rise from gas metal arc 
welding (GMAW) processes in a large laboratory chamber with 
positive temperature gradient. Initial heat fluxes of welding plumes 
were calculated from the measured maximum heights of the weld- 
ing plumes and the ambient temperature gradients. The upper and 
lower deflection heights were also measured and compared with 
experimental results from others. The ratio of the initial heat flux to 
the total power input was found to vary between 7 and 20% at a 
welding time of 2 minutes, increasing with higher melting rate of 
the electrode wire. The formation and development of the welding 
plume were also studied by using a video camera. It was found 
that the maximum plume height and the stratified layer rose gradu- 
ally due to the increasing heat input to the welding plume with 
welding time. The study gives a better understanding of the weld- 
ing plume characteristics. The measured welding plume heights 
and the calculated convective heat fluxes of the welding plumes 
may be used for designing more efficient ventilation systems in in- 
dustrial workplaces. (au) 


4121 (NEI-DK-1313, pp. 207-213) Determination of the 
boundary layer level in a large displacement ventilated factory 
building. Dyreborg Christoffersen, L. (Thermal Insulation Labora- 
tory, Technical University of Denmark, Lyngby (Denmark)); Lund 
Madsen, T. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.2: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 2: Large Enclosures. Agri- 
cultural and industrial buildings. Industrial buildings. Atrium 
buildings. 358p. Order Number DE94721949. Source: OSTI; NTIS. 

A large factory building of 1,200 m? is equipped with a ventilat- 
ing plant which acts on the principle of displacement ventilation. 
Because the machinery generates a lot of heat and air pollution 
the ventilating plant is supplemented with fume-hoods at each ma- 
chine. In order to control the displacement ventilation is used a 
tracer gas measuring equipment from Brueel and Kjaer - Denmark, 
to measure the age-of-air in different levels in the building. The 
measurements show that the age-of-air in the occupied zone is 
about 20 min rising to 38 min in the upper zone. The result indi- 
cates that the boundary layer between the lower zone and the 
upper zone is at the same level all over the building and over the 
occupied zone. (au) 


4122 (NEI-DK-1313, pp. 215-226) Studying the ventilation 
pattern in a large hall by the combined use of tracer-gas ex- 
periments, velocity measurements and numerical predictions. 
Berne, P. (Institut de Protection et de Surete Nucleaire, Depart- 
ment de Protection de l'Environnement et des _ Installations, 
IPSN-LESI, Centre d’Etudes Nucleaires de Grenoble, Grenoble 
Cedex (France)); Faivre-Pierret, R.-X. Danvak ApS, Lyngby (Den- 
mark). 1992. (CONF-920949—Vol.2: 3. international conference on 
air distribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 2: 
Large Enclosures. Agricultural and industrial buildings. Industrial 
buildings. Atrium buildings. 358p. Order Number DE94721949. 
Source: OSTI; NTIS. 

At the nuclear reprocessing plant of La Hague (France), spent 
fuel elements are left to cool in storage pools before reprocessing. 
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These pools are housed in large buildings (typical dimensions 
95x25x6,5 m), ventilated by twelve ceiling diffusers and sixty-two 
exhaust slots located near the surface of the pool. The operators 
of this facility raised several questions concerning this ventilation 
system: - what are the movements of air in the building? - what 
are the transit times and transfer coefficients between the surface 
of a pool and the air sampling system? - pool water temperature is 
normally kept at about 30 deg. C. In case of perturbation of the 
cooling system, this temperature would rise to an estimated 40 
deg. C. How would the airflow in the building be affected? This 
paper shows how these questions could be addressed by the com- 
bined use of smoke injections, velocity measurements, tracer-gas 
experiments and the numerical predictions of a flow code. (au) 


4123 (NEI-DK-1313, pp. 227-244) Air distribution in indus- 
trial hails. Sodec, F. (Krantz Anlagenbau GmbH and Co., Aachen 
(Germany)). Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.2: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 2: Large Enclosures. Agri- 
cultural and industrial buildings. Industrial buildings. Atrium 
buildings. 358p. Order Number DE94721949. Source: OSTI; NTIS. 

Key elements in air ventilation plants are the air outlets. The se- 
lection and the layout of the outlets are major factors influencing 
the quality of the air conditions. In industrial halls they also affect 
the quality of the products, production performance and pollutant 
concentration in the hall. The major features of air outlets are the 
degree of turbulence, adjustability of the air flow and the position of 
the air inlets in the room. In halls where there is a significant level 
of pollution, low turbulence air jets are used and turbulent jets are 
employed in halls with negligible pollution. In halls with high spe- 
cific heat loads, it is better to discharge the supply air at floor level. 
In the case of low heat load, the supply air can also be discharged 
above the occupied zone. With high heat load fluctuation and con- 
siderable discharge heights, air outlets should be installed whose 
direction of air flow can be adjusted. (au) 


4124 (NEI-DK-1313, pp. 245-256) Efficiency of ventilation 
systems for an industrial water treatment hall. Niculae, C. (Uni- 
vesity of Poitiers, Laboratoire d’Etudes Thermiques, Poitiers Cedex 
(France)); Blay, D. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.2: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 2: Large Enclosures. Agri- 
cultural and industrial buildings. Industrial buildings. Atrium 
buildings. 358p. Order Number DE94721949. Source: OSTI; NTIS. 

This study brings useful information on the efficiency of ventila- 
tion principles usable for an industrial water treatment hall, 
wherefrom contaminated gases generated by an aerobic process 
have to be extracted. Three different ventilation systems are com- 
pared on the point of view of two efficiency criteria: the global 
ventilation effectiveness and the local air quality index in the occu- 
pied zone. Results are given both for laminar and turbulent fiow 
conditions. It is shown that the nature of the flow has little influence 
on the global efficiencies and that an ideal ventilation system does 
not exist since the performances of each system can widely vary 
depending on the chosen criterion. (au) 


4125 (NEI-DK-1313, pp. 257-267) Improvement of effi- 
ciency of contaminants capture in enclosure of an electric arc 
furnace. Mierzwinski, S. (Silesian Technical University in Gliwice, 
Gliwice (Poland)); Piotrowski, J.; Trzeciakiewicz, Z. Danvak ApS, 
Lyngby (Denmark). 1992. (CONF-920949-Vol.2: 3. international 
conference on air distribution in rooms: air movement in large 
spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in 
rooms. Vol. 2: Large Enclosures. Agricultural and industrial build- 
ings. Industrial buildings. Atrium buildings. 358p. Order Number 
DE94721949. Source: OSTI; NTIS. 

The paper presents physical model test results concerning im- 
provement of performance of exhaust systems of an electric arc 
furnace for steel melting, 140 Mg volume. The furnace is equipped 
with a direct exhaust and additionally, owing to the necessity to 
limit the emission of noise and pollutants into the hall, with a large 
enclosure including an exhaust hood, being the second stage of 
the exhaust. During the tests special attention was given to proper 
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shape of the capture hood in the enclosure and to proper determi- 
nation of the amount of exhausted gases required to ensure the 
good performance. The range of economical cooperation of the 
first and the second exhaust stage was determined. The analysis 
of the enclosure ventilation conditions was made with the use of air 
pressure distribution within the enclosure. (au) 


4126 (NEI-DK-1313, pp. 269-281) Mixing versus displace- 
ment ventilation: Flow fields of air and contaminants in a 
large industrial building. Breum, N.O. (National Institute of Occu- 
pational Health, Copenhagen (Denmark)). Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949—Vol.2: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
2: Large Enclosures. Agricultural and industrial buildings. Industrial 
buildings. Atrium buildings. 358p. Order Number DE94721949. 
Source: OST]; NTIS. 

There is very little quantitative documentation of actual improve- 
ments resulting from the installation of new general ventilation 
systems in industrial settings. Therefore the performance of the 
common mixing design principle was compared to the displacement 
design principle by means of an intervention study in a workshop 
(V=12,000 m*), where thermoplastics were molded. A complex 
mixture of air contaminants may evolve from thermally stressed 
thermoplastics. For the present study a simulated mixture (tracer 
gas) was selected as a contaminant. Contour plotting of exposure 
levels to contaminants was used as a "hot spot” identification tech- 
nique. An experimental signal-response tracer gas technique was 
used for characterizing flow field of air and contaminants. In terms 
of supplying fresh air to the zone of occupancy the displacement 
system was better than the mixing system by a factor of 2. In 
terms of exposure to a simulated contaminant (tracer gas) the dis- 
placement system was better by a factor 1.5-18. (au) (19 refs.) 


4127 (NEI-DK-1313, pp. 283-292) Field measurements of 
air change efficiency in large reinforced plastics plants. 
Niemeiae, R. (Institute of Occupational Health, Department of In- 
dustrial Hygiene and Toxicology, Vantaa (Finland)); Saeaemaemen, 
A.; Koskela, H. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.2: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 2: Large Enclosures. Agri- 
cultural and industrial buildings. Industrial buildings. Atrium 
buildings. 358p. Order Number DE94721949. Source: OSTI; NTIS. 

The air change efficiency and local mean age of air were deter- 
mined in eight large lamination rooms where glassfiber-reinforced 
plastic products were manufactured. In these rooms the occurrence 
of airborne styrene monomer is a serious hygienic problem. The 
efficiency parameters were determined from the tracer gas decay 
tests by using nitrous oxide as a tracer gas. Concentrations of 
styrene were measured parallel with tracer air change index 
showed that the supply air was rather well-mixed with the room air 
in four plants whereas a tendency to displacement flow was ob- 
served in the others. The results show that distribution of fresh air 
differed notably from that of styrene. The measurements of con- 
centration of styrene indicated high exposure levels. (au) 


4128 (NEI-DK-1313, pp. 307-319) Simulation on tempera- 
ture and flow fields in the atrium: Part 1. Computation of solar 
radiation, radiative heat transfer, air flow, and temperature. 
Ozeki, Y. (Research Center, Asahi Glass Co., LTD., Kanagawaku, 
Yokohama (Japan)); Yamamoto, M.; Saito, T.; Ohgaki, S.; Sonda, 
Y. Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949—Vol.2: 
3. international conference on air distribution in rooms: air move- 
ment in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air 
distribution in rooms. Vol. 2: Large Enclosures. Agricultural and 
industrial buildings. Industrial buildings. Atrium buildings. 358p. Or- 
der Number DE94721949. Source: OSTI; NTIS. 

In the effective control of indoor climate in the atrium, it is very 
important to predict the temperature and flow fields at a design 
step. One of the methods for the prediction is numerical simulation. 
We have developed the numerical simulation system, which con- 
sists of three-subsystems as followings: 1. the simulation system 
of the direct solar radiation, the diffused solar radiation and the dif- 
fused reflection of the solar radiation, 2. the simulation system of 
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the radiative heat transfer, 3. the simulation system of the tempera- 
ture and flow distribution which is based on the r-e of turbulence 
solved with GSMAC3D-FEM. In this paper (part 1), we will de- 
scribe the numerical methods and the techniques for computation 
of above three-subsystems. in the second paper (part 2), the accu- 
racy and reliability of those systems are confirmed by comparison 
between the numerical results and measurements, and applications 
for the actual design of atrium will appear. (au) 


4129 (NEI-DK-1313, pp. 321-330) Simulation on tempera- 
ture and flow field in the atrium: Part 2. Comparison between 
results from experiments and numerical analysis, and applica- 
tions for actural design of atrium. Sonda, Y. (Research Center, 
Asahi Glass Co., LTD., Kanagawaku, Yokohama (Japan)); Ya- 
mamoto, M.; Saito, T.; Ohgaki, S.; Ozeki, Y. Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949—Vol.2: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
2: Large Enclosures. Agricultural and industrial buildings. Industrial 
buildings. Atrium buildings. 358p. Order Number DE94721949. 
Source: OSTI; NTIS. 

In the previous paper (part 1), the numerical method for solar 
radiation, radiative heat transfer and temperature and flow field cal- 
culation has been mentioned, because these calculations are 
needed for the analysis on temperature and flow field in the atrium. 
In this paper, comparison of results obtained from the test atrium 
for experiments and from the numerical method will be mentioned, 
and applications of this numerical method for the actual design of 
atrium will appear. One of special feature of this study is that solar 
radiation, radiative heat transfer, temperature and flow field calcu- 
lation could be applied to the atrium having very complicated 
shape. (au) 


4130 (NEI-DK-1313, pp. 331-342) Air flow and ventilation 
measured in glazed areas in Narvik. Eian, P. (Narvik institute of 
Technology, Narvik (Norway)); Jensen, B.; Nielsen, A. Danvak 
ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.2: 3. interna- 
tional conference on air distribution in rooms: air movement in 
large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution 
in rooms. Vol. 2: Large Enclosures. Agricultural and industrial 
buildings. Industrial buildings. Atrium buildings. 358p. Order Num- 
ber DE94721949. Source: OSTI; NTIS. 

In the last decade in Norway it has been normal to build office or 
shop buildings with glazed spaces. Typical use is for entrance, 
glass corridors and glazed yards. The heat loss from infiltration 
cannot be calculated, but must be measured. A special problem is 
the air change from traffic of persons through a glazed area. In an 
entrance can the heat loss from door opening be high. For a glass 
corridor between 2 buildings will traffic give air exchange between 
the buildings and the glass corridor. Use of tracer gas with con- 
stant concentration can be used for air change measurements in 
glazed aeras. This is done in a glass corridor, where the air 
change is found to be approx. 0.4 pr. hour. The influence from traf- 
fic can be seen on the results, but to give a expected extra heat 
loss from that is difficult. Measurement of air change was also 
done in a staircase with ventilation. Ventilation in the room was ex- 
pected to give problems, but the results in the glazed staircase 
showed that was no problem. The worst problem was good mixing 
of the tracer gas in the larger room. Some of the problems from 
measurements of air change in glazed spaces are described in the 
paper the tracer gas method can be used to evaluate the air tight- 
ness of the construction system for glass roofs and wall. (au) 


4131 (NEI-DK-1313, pp. 343-353) Carrying air jets and air 
displacement panels used in the Pearl: "The Pearl” - a case 
study. Bjoernsson, O.B. (Fjarhitun hf Consulting Engineers, Reyk- 
javik (Iceland)); Geirsson, G. Danvak ApS, Lyngby (Denmark). 
1992. (CONF-920949—Vol.2: 3. international conference on air 
distribution in rooms: air movement in large spaces, Aalborg (Den- 
mark), 2-4 Sep 1992). in Air distribution in rooms. Vol. 2: Large 
Enclosures. Agricultural and industrial buildings. Industrial build- 
ings. Atrium buildings. 358p. Order Number DE94721949. Source: 
OSTI; NTIS. 

The latest addition to the skyline in Reykjavik, the capital city of 
Iceland, is the spectacular new 200 seat restaurant and conference 





building "The Pearl”, owned and constructed by the Reykjavik Mu- 
nicipal Heating Service. The building is on top of six geothermal hot 
water storage tanks on the Oeskjuhlid hill in the centre of the city. 
The total volume of the building is 24,000 m® on six floors. The 
roof of the building is a near hemispherical glass dome of 1,720 
m?. Other glass surfaces have a total area of 280 m2. The inside 
height of the building, which is open from the basement up to the 
top of the dome, is 28 m. Cooling of the building during a sunshine 
load of 900 W/m is provided by a ventilation system having a 24 
m°/s maximum air displacement capacity. On the fifth floor, directly 
under the glass dome, a revolving restaurant floor is surrounded by 
a 97 m long and 15 cm high vertical air displacement panels close 
to the floor. There are also pairs of linear diffusers and air nozzles 
on the top of the edge surrounding the outer circumference of the 
floor. The directing air jets help to carry the ventilation air into and 
above the seating area of the restaurant floor. The ventilation air 
from the basement, travels up through the open space to the top of 
the dome where it is exhausted through a number of roof vents. 
The system was put through a tough test during the first summer 
of operation, which was one of the warmest in Iceland in a fifty 
year period. The air distribution technique adopted for the difficult 
dome area proved to be very effective. (au) 


4132 (NEI-DK-1314) Air distribution in rooms. Vol. 3: Dis- 
placement ventilation. Special air distribution principles. 
Comfort and indoor air quality. Natural ventilation. Danvak 
ApS, Lyngby (Denmark). 1992. 439p. (CONF-920949—Vol.3: 3. in- 
ternational conference on air distribution in rooms: air movement in 
large spaces, Aalborg (Denmark), 2-4 Sep 1992). Order Number 
DE94721950. Source: OSTI; NTIS. 

Papers presented at the third international conference on air dis- 
tribution in rooms held in Aalborg, Denmark on September 2-4th, 
1992. Special aspects dealt with are displacement ventilation, air 
distribution principles, comfort and indoor air quality and natural 
ventilation. (AB) 


4133 (NEI-DK-1314, pp. 1-19) Velocity distribution in the 
flow from a wall-mounted diffuser in rooms with displacement 
ventilation. Nielsen, P.V. (Aalborg University (Denmark)). Danvak 
ApS, Lyngby (Denmark). 1992. (CONF-920949—Vol.3: 3. interna- 
tional conference on air distribution in rooms: air movement in 
large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution 
in rooms. Vol. 3: Displacement ventilation. Special air distribution 
principles. Comfort and indoor air quality. Natural ventilation. 439p. 
Order Number DE94721950. Source: OSTI; NTIS. 

The paper describes experiments with wall-mounted air terminal 
devices. The airflow from an air terminal device will influence the 
thermal comfort of the occupants and it is therefore important to 
develop an expression for this flow. The veiocity at the floor is 
influenced by the flow rate to the room, by the temperature differ- 
ence and the type of diffuser. The flow is stratified at large 
temperature differences. The paper shows the development of an 
expression for the velocity distribution in the vicinity of the floor. It 
is shown that openings between obstacles placed directly on the 
floor will generate a flow similar to the air movement in front of a 
diffuser. An expression for the velocity distribution is given in the 
paper. (au) (14 refs.) 


4134 


(NEI-DK-1314, pp. 21-32) Velocity and temperature 
distribution in flow from an inlet device in rooms with dis- 


placement ventilation. Jacobsen, T.V. (Aalborg University 
(Denmark)); Nielsen, P.V. Danvak ApS, Lyngby (Denmark). 1992. 
(CONF-920943—Vol.3: 3. international conference on air distribution 
in rooms: air movement in large spaces, Aalborg (Denmark), 2-4 
Sep 1992). In Air distribution in rooms. Vol. 3: Displacement venti- 
lation. Special air distribution principles. Comfort and indoor air 
quality. Natural ventilation. 439p. Order Number DE94721950. 
Source: OSTI; NTIS. 

Measurements are performed in a full-scale test room with dis- 
placement ventilation with focus on the velocity and temperature 
field in the region close to the inlet device. Investigations based on 
these detailed measurements have been made in order to see if it 
is possible to describe the velocity decay and the shape of velocity 
and temperature profiles in front of the inlet device by traditional jet 
theory, by stratified flow theory or by a combination of the two the- 
ories. The velocity decay in the radial flow from the inlet device 
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show accordance with an equation based on stratified flow theory. 
The jet practice of applying universal profiles is working satisfactory 
for the measured velocities while the temperatures show significant 
deviation. The strong influence of the Archimedes number is 
discussed and finally results of numerical simulation with a x-e tur- 
bulence model are presented and suggestions for improvement are 
made. (au) 


4135 (NEI-DK—1314, pp. 33-52) The effect of moving heat 
sources upon the stratification in rooms ventilated by dis- 
placement ventilation. Sandberg, M. (The National Swedish 
Institute for Building Research, Gaevie (Sweden)); Mattsson, M. 
Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.3: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 3: Displacement ventilation. Special air 
distribution principles. Comfort and indoor air quality. Natural venti- 
lation. 4389p. Order Number DE94721950. Source: OSTI; NTIS. 

Moving heat sources, e.g. people, are present in rooms venti- 
lated by displacement ventilation. The findings reported in this 
paper are from a basic study where the experiments were carried 
out in a physical model with water as fluid. Water was supplied at 
the bottom of the mode! along its whole width and was extracted at 
the top of the model. The plume flow was generated by a heat 
source that consisted of a rod heater. This heat source created a 
two layer stratification with lighter fluid floating above a heavier 
layer. A stratified system like this has a natural internal frequency 
and it is known that waves can exist at the interface between two 
layers of different densities. The rod heater could be moved back 
and forth with a given stroke and frequency with the aid of a motor 
driven belt. The following parameters were varied - length of the 
stroke of the moving heat source - the frequency of the heat 
source oscillation - ventilation flow rate. The vertical temperature 
profile was recorded and the flow pattern was observed by adding 
fluorescent dye illuminated by a sheet of laser light. The results 
show that the stratification may be affected in several ways by 
moving the heat source. Both lowering of the interface and stand- 
ing waves occurred. It is therefore suggested to conduct systematic 
experiments in full scale of real rooms. (au) 


4136 (NEI-DK-1314, pp. 53-68) Control aspects of dis- 
placement ventilation with cooled ceiling. Prochaska, V. (Sulzer 
Infra Group, Winterthur (Switzerland)); Kegel, B.; Kofoed, P. Dan- 
vak ApS, Lyngby (Denmark). 1992. (CONF-920949-Voil.3: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 3: Displacement ventilation. Special air 
distribution principles. Comfort and indoor air quality. Natural venti- 
lation. 439p. Order Number DE94721950. Source: OSTI; NTIS. 

A test room with displacement ventilation and cooling ceiling was 
provided with a DDC (Direct Digital Control) System controlling the 
sequence between heating, air volume flow and cooling water flow 
for the ceiling. Air velocity and temperature profiles were measured 
at different locations in the room for various internal loads. The aim 
was to analyse the system and to compare various control strate- 
gies influencing comfort conditions and energy consumption. 
Different control sequences were tested. The displacement ventila- 
tion system contains a dead time component with a small air 
change rate so sensors with a small time constant should be used. 
Sequences between cooling (VAV and ceiling) and heating as well 
as an energy free zone should be considered. A system with dis- 
placement ventilation and cooling ceiling operates with room air 
temperature, supply air temperature, volume flow rate, humidity 
etc. Comfort and the energy consumption are influenced by the ad- 
justment of these parameters. It is scarcely possible though to 
reach such an optimisation in a real building. In actual buildings 
simulation and laboratory tests should help to find the most 
favourable parameters and to apply them. (AB) 


4137 (NEI-DK-1314, pp. 69-86) Convection flows in rooms 
with temperature gradients: Theory and mesurements. Mundt, 
E. (Department of Building Services Engineering, Royal Institute of 
Technology, Stockholm (Sweden)). Danvak ApS, Lyngby (Den- 
mark). 1992. (CONF-920949—Vol.3: 3. international conference on 
air distribution in rooms: air movement in large spaces, Aalborg 
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(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 3: Dis- 
placement ventilation. Special air distribution principles. Comfort 
and indoor air quality. Natural ventilation. 439p. Order Number 
DE94721950. Source: OSTI; NTIS. 

Convection flows, which are the driving forces for displacement 
ventilation, are studied from different heat sources under laboratory 
conditions. The measured objects are equal to those common in 
office rooms. The influence of different temperature gradients and 
ventilation flow rates on the convection flows are studied. A model 
based on a previous solution of the conservation equations for a 
plume is developed and compared to the measured convection 
flows. The flows calculated with the model gives a good agreement 
with the measured flows, both in volume flow and maximum height 
to which they rise. The model can also be used to calculate at 
which height the density difference between the plume and the sur- 
rounding disappears. The model is so far limited to objects which 
can be approximated by a point source and is not valid for line 
sources. (au) 


4138 (NEI-DK-1314, pp. 87-99) Radial spread of supply 
air and horizontal displacement ventilation. Holmberg, S. (Na- 
tional Institute of Occupational Health, Ventilation Division, Solna 
(Sweden)); Yan-Qui Tang. Danvak ApS, Lyngby (Denmark). 1992. 
(CONF-920949—Vol.3: 3. international conference on air distribution 
in rooms: air movement in large spaces, Aalborg (Denmark), 2-4 
Sep 1992). In Air distribution in rooms. Vol. 3: Displacement venti- 
lation. Special air distribution principles. Comfort and indoor air 
quality. Natural ventilation. 439p. Order Number DE94721950. 
Source: OSTI; NTIS. 

In order to achieve a horizontally displaced air flow pattern in an 
isothermally ventilated laboratory room, the incoming air is radially 
spread over the inlet wall. This is done to avoid troublesome air 
jets in the inlet region and to create a steady unidirectional flow 
through the room. Measured velocities recorded around the cylin- 
drical spreader of the inlet air are reported. Altered inlet conditions 
will influence the velocity profile from the air spreader as well as 
the flow pattern in the room. This will lead to varying degrees of 
displaced flow in the room. Calculated velocity fields and measured 
air change efficiencies are shown in order to give a better under- 
standing of the horizontal flow patterns investigated. (au) 


4139 (NEI-DK-1314, pp. 101-110) Low-impulse ceiling dif- 
fusor for displacement ventilation. Kvisgaard, B. (Brueel og 
Kjaer, Naerum (Denmark)); Schmidt Madsen, J. Danvak ApS, Lyn- 
gby (Denmark). 1992. (CONF-920949-Vol.3: 3. international 
conference on air distribution in rooms: air movement in large 
spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in 
rooms. Vol. 3: Displacement ventilation. Special air distribution 
principles. Comfort and indoor air quality. Natural ventilation. 439p. 
Order Number DE94721950. Source: OSTI; NTIS. 

In relation to displacement ventilation, special attention has been 
paid to its more efficient use of ventilation air for cooling work- 
places and removal of pollutants. Arguments against this type of 
ventilation are primarily that the installation of the wall-mounted air 
outlet devices is expensive, that draught problems may arise close 
to the outlet, and that the ventilation principle seldom works with 
small air quantities. A system layout where the air is supplied 
through low-impulse air outlet devices mounted in the ceiling is 
examined. The cold air is "poured” into the room at a spot not nor- 
mally used for occupation, e.g. close to the door. On its way to the 
floor the supply air will be mixed with room air, and as it reaches 
the floor the amount and temperature of the supply air should be 
sufficient for ventilation of the rest of the room by the displacement 
principle. It should be an inexpensive system for comfort ventilation 
using the displacement principle. Laboratory tests were carried out 
with heated dummies to represent occupants. (AB) 


4140 (NEI-DK-1314, pp. 111-123) Evaluation of room ther- 
mal environment of low-temperature air distribution system 
using ice storage system. Yamaha, Motoi (Nagoya University, 
Nagoya (Japan)); Ito, Hisahiro; Nakahara, Nobuo; Okumiya, 
Masaya. Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949- 
Vol.3: 3. international conference on air distribution in rooms: air 
movement in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In 
Air distribution in rooms. Vol. 3: Displacement ventilation. Special 
air distribution principles. Comfort and indoor air quality. Natural 
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ventilation. 
NTIS. 

The low-temperature air distribution system using chilled water 
available with ice storage system can achieve energy savings. 
However, most of air distribution systems applied to ice storage is 
conventional one, owing to limited number of practical application 
of low-temperature air distribution system. This paper reports the 
experimental results of operative performances and psychological 
responses of a low-temperature air distribution system using ice 
storage system. Experiments of low-temperature air distribution 
and conventional type were carried out. The low-temperature and 
small flow rate air distribution produced lower humidity psychromet- 
ric condition of the room. No problem could be recognized for 
human evaluations/feelings of air dryness, air dirtiness and air 
stagnation. As far as the present experiments are concerned, the 
cold air distribution system shifted human thermal sensation to 
“cold” as compared with the conventional system. Higher air tem- 
perature for set point is recommended. (au) 


439p. Order Number DE94721950. Source: OSTI; 


4141 (NEI-DK-1314, pp. 125-140) Use of constant momen- 
tum for supply of cold air. Malmstroem, T.-G. (Department of 
Building Services Engineering, Royal Institute of Technology, 
Stockholm (Sweden)); Hassani, V. Danvak ApS, Lyngby (Den- 
mark). 1992. (CONF-920949-: 3. international conference on air 
distribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 3: Dis- 
placement ventilation. Special air distribution principles. Comfort 
and indoor air quality. Natural ventilation. 439p. Order Number 
DE94721950. Source: OSTI; NTIS. 

Cold air distribution systems (supply air at 5 deg. C) are being 
increasingly considered in the USA as an alternative to the con- 
ventional air conditioning systems. In order to make use of the 
existing experience about the traditional air diffusion systems, the 
authors have suggested to investigate the possibilities to recreate 
such supply jets with smaller outlets and smaller air flow rate. This 
hypothesis was inspired by the existing jet models which suggests 
that if the outlet momentum and cooling capacity for two jets, origi- 
nating from two different diffusers of the same type but different 
size, are kept constant, those two jets will produce identical veloc- 
ity and temperature profiles. Earlier Swedish experiences indicate 
that by using constant momentum in a jet from a diffuser, similar 
velocities can be produced at different supply air flow rates. This 
paper employs the existing jet models for ventilation to investigate 
this hypothesis. First it is demonstrated that the model predicts 
identical jets from similar outlets of different size, if momentum and 
cooling capacity are the same. Those “identical” jets does not have 
the same Archimedes number, though. Then laboratory tests of 
mostly radial jets are reported, which indicate that the resulting jets 
can be very similar. As this method includes the use of higher out- 
let velocities, noise may be a problem. (au) (11 refs.) 


4142 (NEI-DK-1314, pp. 141-153) Some observations on 
Coanda spiral nozzle for exhaust ventilation. Nagasawa, Yoshi- 
aki (Takenaka Corp., Technical Research Laboratory, Tokyo 
(Japan)). Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949— 
Vol.3: 3. international conference on air distribution in rooms: air 
movement in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In 
Air distribution in rooms. Vol. 3: Displacement ventilation. Special 
air distribution principles. Comfort and indoor air quality. Natural 
ventilation. 439p. Order Number DE94721950. Source: OSTI; 
NTIS. 

A "Coanda spiral nozzle” is designed for the artificial formation of 
a free spiral flow. The main focus of the present study is to ob- 
serve the aerodynamic characteristics of the nozzle and discuss its 
possible utilization in exhaust ventilation. By using the Coanda spi- 
ral nozzle a large amount of air containing indoor contaminants 
can be exhausted even though only a small amount of primary air 
is supplied to the nozzle. Due to the "Coanda spiral flow” formed 
inside the nozzle, air contaminants contained in exhaust air can be 
prevented from attaching to the internal surface. A free spiral flow 
is generated at the blowoff side by using a prototype of the 
Coanda spiral nozzle, but it is not clearly confirmed though this 
preliminary test whether a spiral flow is formed at the suction side 
of the nozzle. At present the study is in the prototype test stage 
and has yet to look at practical application. (au) 





4143 (NEI-DK—1314, pp. 155-165) Co-axial and plane tur- 
bulent jets using for heating and ventilating of local zones in 
large premises. Savelyev, Y.L. (Urals Architectural Institute, Eka- 
terinburg (Russian Federation)); lvanov, Y.A. Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949-: 3. international conference on 
air distribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 3: Dis- 
placement ventilation. Special air distribution principles. Comfort 
and indoor air quality. Natural ventilation. 439p. Order Number 
DE94721950. Source: OSTI; NTIS. 

A number of the air-jet protectors has been presented. These 
protectors may be used for heating, cooling and ventilating of local 
zones in large premises. A new method for calculating air-jet pro- 
tection thermal parameters has been proposed. For the solution of 
thermal task the profile of temperature distribution in a cross- 
section of co-axial or plane nonisothermical turbulent jet has been 
proposed as well. It was assumed that temperature profile is a re- 
sult of summing up two independent conventional profiles. These 
profiles are united by special form-parameter. The system of equa- 
tions for calculating of air-jet protection thermal parameters has 
been obtained. Comparison of the calculation results and some ex- 
perimental data shown their good coincidence. That experimental 
data have been received by authors and al. (au) 


4144 (NEI-DK-1314, pp. 167-179) A breathing manikin for 
measuring local ventilation effectiveness. Saeteri, J. (Helsinki 
University of Technology, Espoo (Finland)). Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949-Vol.3: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
3: Displacement ventilation. Special air distribution principles. Com- 
fort and indoor air quality. Naturai ventilation. 439p. Order Number 
DE94721950. Source: OSTI; NTIS. 

The effectiveness of air distribution systems is usually studied in 
unoccupied test chambers and heat loads from humans and equip- 
ment are simulated. This approach may be less satisfactory in 
predicting the quality of air in the breathing zone. In this study, a 
heated manikin with artificial lungs was built and tested for use in 
washplaces. It has 24 individual control circuits for the surface tem- 
perature, which is maintained at pre-defined values. A piston 
system is connected to the nose to simulate breathing. The respi- 
ratory volume and rate can be adjusted. A tracer sampling point is 
Situated at the tip of the nose. Local values of ventilation effective- 
ness parameters at this point can be measured. The manikin was 
tested in a laboratory test chamber. Here there were significant dif- 
ferences in the local air exchange indicators. The best values 
outside the near-zone were found at the points located in the 
breathing zone. The use of a manikin did not have any significant 
effect on the air exchange efficiencies in the system studied, due 
to the fact that the heat load of the manikin was only 18% of the 
total heat load. The local contaminant removal indicators were 
highly dependent on the placement and magnitudes of convective 
heat loads. The manikin could simultaneously be used for injection 
of tracer and sampling. In the injection, the tracer should either be 
released into the plume or through artificial lungs. By doing so, the 
tracer is mixed with the room air and will not drop to the floor due 
to buoyancy. (AB) 


4145 (NEI-DK-1314, pp. 181-194) Flow fields of simulated 
body odor in an office ventilated from the displacement de- 
sign principle. Breum, N.O. (National Institute of Occupational 
Health, Copenhagen (Denmark)). Danvak ApS, Lyngby (Denmark). 
1992. (CONF-92094S—Vol.3: 3. international conference on air dis- 
tribution in rooms: air movement in iarge spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 3: Dis- 
placement ventilation. Special air distribution principles. Comfort 
and indoor air quality. Natural ventilation. 439p. Order Number 
DE94721950. Source: OSTI; NTIS. 

A number of room ventilation design principles are in use. Com- 
mon practice in offices is to use mixing ventilation. Increasingly, 
however, displacement ventilation is being applied; ideally this in- 
volves fresh air displacing contaminated air without mixing. There 
is very little quantitative documentation of actual improvements in 
air quality resulting from the installation of such ventilation systems. 
By means of a chamber study (an occupied office) the performance 
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of displacement versus mixing ventilation was evaluated in terms of 
exposure levels of a simulated (tracer gas) body odor. Flow pat- 
terns of air and body odor was evaluated using a signal-response 
tracer gas technique. The mean age of air was split into two parts: 
a transit and a presence time, respectively. In case of a “smelling” 
occupant walking around in the office displacement ventilation 
improved air quality by a factor of 2 as compared to mixing ventila- 
tion at an air change rate of 4.3 h—'. At a higher air change rate 
(7.5 h-') the improvement came to a factor of 2.7. (au) (19 refs.) 


4146 (NEI-DK-1314, pp. 195-211) The distribution of the 
perceived air quality in an office space. Bluyssen, P.M. (TNO- 
Building and Construction Research, Department of Indoor 
Environment, Building Physics and Systems, Delft (Netherlands)); 
Lemaire, T. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.3: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 3: Displacement ventilation. 
Special air distribution principles. Comfort and indoor air quality. 
Natural ventilation. 439p. Order Number DE94721950. Source: 
OSTI; NTIS. 

A computational Fluid Dynamics Model (WISH3D) was used to 
predict the distribution of the perceived air quality in an office 
space with a mechanical air supply system, where several pollution 
sources were present. The results were compared with sensory 
evaluations of a trained panel. The air flow pattern predicted by the 
computer programme WISH3D seemed to agree with the general 
air flow observed. The computer simulations of several cases indi- 
cated that boundary conditions such as temperature variations, 
standing persons and adsorption effects influence the predicted 
perceived air quality distribution. Sensory evaluations of a trained 
panel resulted in non-uniform distributions of the perceived air 
quality, which indicates that the location of a panel member can be 
of importance when the air quality of a space is evaluated. Com- 
puter simulations of the perceived air quality did not confirm these 
results completely, which might have been caused by the assumed 
boundary conditions and the assumption that air as it is perceived 
by a person is transported in the same way as a neutron gas. Fur- 
thermore the results showed that local adsorption can result in 
larger perceived air quality differences all over the space. In future 
studies adsorption and desorption effects should be taken into ac- 
count. (au) (10 refs.) 


4147 (NEI-DK-1314, pp. 213-229) Field comparison of age 
of air measurement techniques. Roulet, C.-A. (Laboratoire 
d’Energie Solaire et de Physique du Batiment, Ecole Polytechnique 
Federale, Lausanne (Switzerland)); Cretton, P. Danvak ApS, Lyn- 
gby (Denmark). 1992. (CONF-920949-Vol.3: 3. international 
conference on air distribution in rooms: air movement in large 
spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in 
rooms. Vol. 3: Displacement ventilation. Special air distribution 
principles. Comfort and indoor air quality. Natural ventilation. 439p. 
Order Number DE94721950. Source: OSTI; NTIS. 

The measurement of the local mean age of air at various loca- 
tions in a room is useful to verify the efficiency of the ventilation 
system and to assess the main air streams and the dead zones. 
Several methods, using tracer gas, can be used to measure the 
age of air. This paper presents a comparison of these methods, in- 
cluding a study of the possible advantages and inconveniences. 
Simultaneous measurements were performed with two tracers in 
an auditorium with balanced ventilation and complete mixing, using 
step-up, step-down and pulse techniques. Another experiment in a 
test office room with displacement ventilation brought some more 
experience. Practical consequences of these field experiments are 
also reported. Conclusions of this study are that (a) good mixing of 
the tracer and the air to be marked is essential and is often a prob- 
lem; (b) step-up injection technique is best appropriate for rooms 
with pulsed air; (c) pulse technique can also be used in these 
rooms but is more sensitive to concentration errors and (d) step- 
down (or decay) technique should be reserved for rooms with 
significant infiltration. These conclusions are somewhat different 
than those published by other authors after similar studies. (au) 


4148 (NEI-DK-1314, pp. 231-244) An improved method to 
determine the age-of-air from tracer-gas measurements. Jung, 
A. (Aachen University of Technology, Aachen (Germany)); Zeller, 
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M.; Raatschen, W. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.3: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 3: Displacement ventilation. 
Special air distribution principles. Comfort and indoor air quality. 
Natural ventilation. 439p. Order Number DE94721950. Source: 
OSTI; NTIS. 

In order to determine the local mean age or the room average 
age of air in a ventilated space from tracer gas measurements it is 
necessary to calculate moments about the origin of time-dependant 
tracer-gas concentration curves cp(t) from different points p in the 
room, i.e. integrals of the form I(™) = f° t™ cp dt. Because of the 
limited measuring time, the exponential part of the concentration 
curves ¢p(t) has to be extrapolated to obtain the residual part of 
the above mentioned integrals. Literature concerning this topic 
lacks of detailed information on what procedure should be used. 
This paper discusses an improved method to obtain the residual 
part of the integrals I'" and is based on the so called "Nordtest 
Method”, but in contrast to it, quantifies and minimizes the error 
that arises from the extrapolation of the concentration curves. The 
principle of the method is as follows: The evaluation of the concen- 
tration curve c)(t) at a certain point p in the room is carried out 
after measuring every new concentration value. In this _ time- 
dependant curves of the respective determined values of I'™ can 
be achieved. By means of these curves a definite criteria can be 
deduced to stop the measurement. (au) 


4149 (NEI-DK-1314, pp. 245-261) Near floor air movement 
in an enclosure with mixing type ventilation. Jin, Y. (University 
of Guelph, Guelph, ON (Canada)); Ogilvie, J.R. Danvak ApS, Lyn- 
gby (Denmark). 1992. (CONF-920949-Vol.3: 3. international 
conference on air distribution in rooms: air movement in large 
spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in 
rooms. Vol. 3: Displacement ventilation. Special air distribution 
principles. Comfort and indoor air quality. Natural ventilation. 439p. 
Order Number DE94721950. Source: OSTI; NTIS. 

The mean air velocity, and the RMS value, of the reverse flow in 
the zone up to 0.62 m above the floor of a 4.8 m (long) x 3.8 m 
(wide) x 3 m (high) building were measured with a_ hot-wire 
anemometer. The isothermal experiment was conducted for 35 in- 
let conditions in a full-scale slot-ventilated room. The vertical 
distributions of average time-mean velocity, RMS value, and turbu- 
lence intensity are shown at five horizontal positions along the flow 
direction at the floor. The mean velocity distributions at the mid 
floor region showed a similar form and approximated a jet profile. 
At the corners, the main rotary flow was deflected and the small 
recirculation flows were formed, causing high flow turbulence. Anal- 
ysis of variance indicated that the same ventilation rates, arising 
from different combinations of inlet opening height and incoming air 
velocity, resulted in significantly different velocities in the measure- 
ment zone. The reverse flow velocities were not a function of 
ventilation flow rate alone. (au) (18 refs.) 


4150 (NEI-DK-1314, pp. 263-276) New measurements of 
the convective heat transfer coefficient: Influences of turbu- 
lence, mean air velocity and geometry of the human body. 
Mayer, E. (Fraunhofer-institut fuer Bauphysik, Holzkirchen 
(Germany)). Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.3: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 3: Displacement ventilation. 
Special air distribution principles. Comfort and indoor air quality. 
Natural ventilation. 439p. Order Number DE94721950. Source: 
OST}; NTIS. 

Measurements of the convective heat transfer coefficient have 
shown that air velocities with low turbulence must be evaluated in- 
dependently of the turbulence. For air velocities with mean and 
high turbulence, starting at about 40%, the product out of turbu- 
lence intensity and mean air velocity is decisive. Using earlier 
psycho-physical measurements and a heat balance equation, the 
physical measurements lead to curves of admissible mean air ve- 
locities, depending on room temperature and turbulence intensity. 
At room temperatures about 23 deg. C there is a good agreement 
with earlier results of P.O. Fanger, whereas for lower room temper- 
atures there ar lower admissible air velocities and for higher room 
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temperatures respectively higher air velocities. Results of measure- 
ments were independent on measuring it at the forehead of a man 
or a manikin, at the forehead of a heated artificial head or at a 
plain surface, size of a hand. (au) 


4151 (NEI-DK-1314, pp. 277-289) Airflow in the passenger 
compartment of a bus. Silva, M.C. (Grupo de Mecanica dos Flui- 
dos, Universidade de Coimbra, Coimbra (Portugal)); Viegas, D.X.; 
Oliveira, L.A. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.3: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 3: Displacement ventilation. 
Special air distribution principles. Comfort and indoor air quality. 
Natural ventilation. 4389p. Order Number DE94721950. Source: 
OSTI; NTIS. 

In order to evaluate the comfort conditions in the passenger 
compartment of an intercity bus, a study of the airflow properties 
was carried out. Both experimental and numerical simulations of 
the flow inside the bus were considered. A full size section of the 
bus 2 m long was used for the experiments. Forced air at ambient 
temperature was injected in the compartment. The properties of the 
mean and turbulent flow for the isothermal case were measured 
with a conical hot film probe, in the volume between two rows of 
seats. Particular attention was given to the flow created by the jets 
placed over the passenger heads. Numerical predictions based on 
a finite volume type discretization of the differential equations for 
mass, momentum and energy conservation were performed for a 
two-dimensional configuration. The theoretical study, where turbu- 
lence effects were modelled through a «-e type approach, included 
a systematic analysis of the influence of the relevant parameters 
on the flow field, thus proving important guidelines for the labora- 
tory work. (au) 


4152 (NEI-DK-1314, pp. 291-306) Low velocity measure- 
ments: Comparative study of different anemometers. Melikov, 
A.K. (Technical University of Denmark, Lyngby (Denmark)); 
Sawachi, T. Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.3: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 3: Displacement ventilation. 
Special air distribution principles. Comfort and indoor air quality. 
Natural ventilation. 439p. Order Number DE94721950. Source: 
OSTI; NTIS. 

Air velocity is important for man’s thermal comfort indoors. Accu- 
rate low velocity measurements must be performed to assess the 
thermal comfort conditions. Most often, users rely on the calibration 
of the low velocity anemometers made by their manufacturers. Five 
thermo-anemometers and one ultrasonic anemometer, available on 
the market and calibrated by their manufacturers, were tested in an 
air flow with velocity fluctuations similar to the velocity fluctuations 
of the flow in ventilated rooms. During the tests the mean velocity 
of the air flow ranged from 0.12 to 0.5 m/s and the turbulence in- 
tensity ranged form 2 to 60%. The air flow was produced by a 
specially designed flow generator. At equal conditions the 
anemometers measured different mean velocity (up to 100% 
difference) due to different calibration. This caused up to 100% dif- 
ference in themeasured turbulence intensity. In order to perform 
accurate measurements, a response time of 0.2 s has been rec- 
ommended, but this needs further study. The design of the 
transducer had an impact on the measured turbulence intensity as 
well. The omnidirectional sensors were sensitive to the direction of 
the velocity in a plane of the axis of the transducer. To perform 
accurate low velocity measurements the calibration and the direc- 
tional sensitivity of the anemometers must be checked, and the 
main direction of the flow has to be known. There is a need for an 
international standard procedure for calibration of low velocity 
anemometers. (AB) (12 refs.) 


4153 (NEI-DK-1314, pp. 307-322) Cfd-simulations for eval- 
uation of thermal comfort in sparsely occupied large rooms. 
Tjelflaat, P.O. (The Norwegian Institute of Technology, Trondheim 
(Norway)); Kvikne, S.A. Danvak ApS, Lyngby (Denmark). 1992. 
(CONF-920949-Vol.3: 3. international conference on air distribution 
in rooms: air movement in large spaces, Aalborg (Denmark), 2-4 
Sep 1992). In Air distribution in rooms. Vol. 3: Displacement venti- 
lation. Special air distribution principles. Comfort and indoor air 





quality. Natural ventilation. 
Source: OSTI; NTIS. 

Faulty design of ventilation and heating of large rooms are some 
times costly to rectify. There is a demand for methods which can 
be used to achieve the best possible evaluation of design propos- 
als for indoor environments. In this work, methods using 
computational fluid dynamics (cfd) are described, applied and dis- 
cussed. It is found to be most essential that approximations and 
boundary conditions to be used in the numerical model are prop- 
erly applied. It is also found that the computational grid chosen is 
very important in order to achieve a correct solution. A way of 
computing and presenting graphical results for thermal comfort, 
based on cfd-computations, is demonstrated and found easily inter- 
preted. (au) (14 refs.) 


4154 (NEI-DK-1314, pp. 323-339) Laboratory tests and 
field measurements of air velocities and temperature gradients 
in residential buildings. Krueger, U. (Department of Building Ser- 
vices Engineering, Chalmers University of Technology, Goeteborg 
(Sweden)). Danvak ApS, Lyngby (Denmark). 1992. (CONF- 
920949-Vol.3: 3. international conference on air distribution in 
rooms: air movement in large spaces, Aalborg (Denmark), 2-4 Sep 
1992). In Air distribution in rooms. Vol. 3: Displacement ventilation. 
Special air distribution principles. Comfort and indoor air quality. 
Natural ventilation. 439p. Order Number DE94721950. Source: 
OSTI; NTIS. 

The study focuses on the development of ventilation systems for 
residential buildings, which will provide a good thermal climate and 
a good air quality without being too complicated. In full-scale labo- 
ratory tests, nine different alternative ways to ventilate a room (with 
different supply air and exhaust air solutions) were studied. Field 
measurements were carried out at different outdoor temperatures 
and at different air flows. The experimental procedure was to in- 
crease the airflow through the supply devices until draught or 
temperature gradients became unacceptable. The Laboratory tests 
indicated that if the room was not supplied with preheated outdoor 
air, it was difficult to keep the air velocities and the temperature 
gradients at acceptable levels at air flow rates corresponding to 
more than 0.5 air changes per hour. When the room was supplied 
with preheated outdoor air, no problems appeared at air flow rates 
corresponding to up to 1.0 air changes per hour. A prerequisite for 
avoiding high air velocities is that the air supply devices are de- 
signed and located correctly. (au) 


4155 


439p. Order Number DE94721950. 


(NEI-DK-1314, pp. 341-351) The effect of ceiling 
radiant panel on indoor thermal environment. Nakano, M. (Mit- 
subishi Electric Corp., Ofuna (Japan)); Seshimo, Y.; Marumoto, K. 
Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949—Vol.3: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 


tion in rooms. Vol. 3: Displacement ventilation. Special air 
distribution principles. Comfort and indoor air quality. Natural venti- 
lation. 439p. Order Number DE94721950. Source: OSTI; NTIS. 

Indoor environment and energy consumption in consideration of 
thermal comfort are evaluated experimentally in an experimental 
chamber with a ceiling radiant heating system and a warm air 
heating system. The indoor radiant environment, which is evalu- 
ated employing certain methods, indoor air temperature distribution 
and the energy consumption are compared between two systems 
in steady state. The indoor radiant environment, thermal comfort, 
indoor air temperature averages and wall temperature averages 
are compared between two systems in unsteady state. As the re- 
sults, the experimental evaluations indicate clearly that the ceiling 
radiant heating system offers more comfortable and uniform envi- 
ronment than the warm air heating system. (au) 


4156 (NEI-DK-1314, pp. 353-367) Experimental analyses 
on air diffusion performance and thermal comfort of low- 
temperature air distribution system. Ito, Hisahiro (Nagoya 
University, Nagoya (Japan)); Nakahara, Nobuo; Okumiya, Masaya. 
Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.3: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 3: Displacement ventilation. Special air 
distribution principles. Comfort and indoor air quality. Natural venti- 
lation. 439p. Order Number DE94721950. Source: OSTI; NTIS. 
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Indoor thermal environment when low-temperature air (about 6 to 
10 deg. C) was discharged directly with an allowable minimum air 
volume was examined through many experiments in a full-scale 
test chamber. Space air temperature, humidity and velocity 
distributions were measured under various combinations of experi- 
mental factors such as supply air volume rate and type of outlet. 
Human physiological and psychological responses were also au- 
dited. When the anemostat diffusers or pan-type diffusers were 
used, the direct supply of even 6 deg. C air could produce almost 
uniform temperature throughout the occupied region. This result 
was reduced to higher diffusion performance of diffusers them- 
selves and occurrence of upward natural convection due to 
appliances. Room humidity could be reduced at approximately 30% 
rh because of superior potential for dehumidifying the supply air. It 
could give more preferable feeling to subjects. In addition, no prob- 
lem was observed for condensation at outlets because of 
lower-humidity ambient. It was concluded, therefore, that the direct 
supply of cold air could be applied sufficiently in office space. (au) 


4157 (NEI-DK-1314, pp. 369-379) Air quality improvement 
using a displacement ventilation system. Guntermann, K. (Hein- 
rich Nickel GmbH, Betzdorf (Germany)). Danvak ApS, Lyngby 
(Denmark). 1992. (CONF-920949—Vol.3: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 
3: Displacement ventilation. Special air distribution principles. Com- 
fort and indoor air quality. Natural ventilation. 439p. Order Number 
DE94721950. Source: OSTI; NTIS. 

Displacement ventilation systems become more and more popu- 
lar in Germany at present. The system guarantees no draught and 
a better air quality is expected. In an experimental study the air 
quality was measured using a combined particle/heat source in a 
ventilated room. Particulate concentrations were measured at dif- 
ferent locations in a room with several heat sources representing 
persons. In the vicinity of persons in the breathing zone a better air 
quality was recorded than at other locations of the room at the 
same height. Temperature differences between the room air and 
the surrounding surfaces affects the room air movement and influ- 
ences the results. (au) 


4158 (NEI-DK-1314, pp. 381-400) A transient numerical 
model to predict contaminant concentrations in a workplace 
environment. Ho, F. (Goodfellow Consultants Inc., Mississauga, 
Ontario (Canada)); Goodfellow, H.D. Danvak ApS, Lyngby (Den- 
mark). 1992. (CONF-920949-Vol.3: 3. international conference on 
air distribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 3: Dis- 
placement ventilation. Special air distribution principles. Comfort 
and indoor air quality. Natural ventilation. 439p. Order Number 
DE94721950. Source: OSTI; NTIS. 

A detailed analysis of ventilation system performance is critical if 
the system is designed for specific applications in which hazardous 
chemicals are handled. To predict these exposures, models simu- 
late the transient pollutant distribution in an indoor workplace. 
Pollutant concentration can change rapidly. Most air flow computer 
models are steady-state models. Goodfellow Consultants Inc. has 
developed a transient model which simulates the sudden release of 
a high concentration pollutant injecting into a confined space. The 
puff is dispersed rapidly within the air space. The model is a fully 
implicit model solving the finite different equations for a series of 
time steps in parallel. The computational time can be minimized 
and the divergence problem can be reduced. The model calculates 
the pollutant distribution within the defined domain for all time 
steps. The time-weighted average exposures at a particular loca- 
tion in the defined domain can be calculated. The model has been 
used to calculate concentrations of contaminant in a workplace for 
a sudden release case. Results are compared with field measure- 
ments. (AB) (21 refs.) 


4159 (NEI-DK-1314, pp. 401-417) Air flow and thermal 
comfort in naturally ventilated offices. Croome, D.J. (Depart- 
ment of Construction Management and Engineering, University of 
Reading, Whiteknights, Reading (United Kingdom)); Gan, G.; Awbi, 
H.B. Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.3: 
3. international conference on air distribution in rooms: air move- 
ment in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air 
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distribution in rooms. Vol. 3: Displacement ventilation. Special air 
distribution principles. Comfort and indoor air quality. Natural venti- 
lation. 4389p. Order Number DE94721950. Source: OSTI; NTIS. 

Experiments were carried out in a naturally ventilated office to 
measure the indoor environmental parameters such as air velocity, 
turbulence intensity and air temperature at several locations, each 
at three vertical levels. Air change rates for various indoor and out- 
door climates were determined. Subjective assessments were 
made to evaluate the thermal comfort and indoor air quality in the 
office. The effect of opening windows and the door on the indoor 
comfort conditions was also investigated. In addition, numerical 
predictions of air flow and thermal comfort were performed using a 
computational fluid dynamics program. Models were developed for 
assessing the indoor environment based on the field measure- 
ments. It was found that in real situations the occupant was more 
sensitive to the deviation of air temperature form the neutrality than 
predicted using Fanger's model. The office environment was found 
to be generally unsatisfactory. Recommendations are given for im- 
proving the indoor environment and reducing the heating costs. 
(au) (12 refs.) 


4160 (NEI-DK-1314, pp. 419-433) The effects of headwind 
and buoyancy-driven flow through a doorway. Davies, G.MJ. 
(Department of Applied Mathematics and Theoretical Physics, Uni- 
versity of Cambridge, Cambridge (United Kingdom)); Linden, P.F. 
Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.3: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 3: Displacement ventilation. Special air 
distribution principles. Comfort and indoor air quality. Natural venti- 
lation. 4389p. Order Number DE94721950. Source: OSTI; NTIS. 

Wind speeds are often comparable to air speeds through door- 
ways produced by temperature differences. It might be expected 
that the wind has significant effects on the buoyancy-driven flow, 
thus affecting the ventilation within the interior. This paper investi- 
gates single-sided ventilation produced by buoyancy-driven flow 
through a doorway under the influence of headwinds of different 
magnitude. Small-scale laboratory experiments are conducted us- 
ing brine and fresh water to produce density differences between 
different regions of fluid. A tank with rectangular cross-section is 
suspended in a much larger flume tank. This rectangular geometry, 
which represents a corridor, was chosen as it is the simplest possi- 
ble, with flows being close to two-dimensional. The flume produces 
a time-independent, uniform flow along its length, which can be 
used to model a steady headwind on the doorway. The experiments 
showed that the flow within the corridor varied markedly with the 
relative sizes of wind-driven and buoyancy-driven velocities. Three 
basic regimes are described. Models are described which corre- 
spond well with experimental data. The implications for the control 
of air-quality and ventilation in the corridor are discussed. (au) 


4161 (NEI-DK-1314, pp. 435-445) Measuring and modeling 
residential infiltration. Kesselring, J.P. (Electric Power Research 
Institute, Palo Alto, CA (United States)); Palmiter, L. Danvak ApS, 
Lyngby (Denmark). 1992. (CONF-920949-Voi.3: 3. international 
conference on air distribution in rooms: air movement in large 
spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in 
rooms. Vol. 3: Displacement ventilation. Special air distribution 
principles. Comfort and indoor air quality. Natural ventilation. 439p. 
Order Number DE94721950. Source: OSTI; NTIS. 

Air infiltration into residential buildings has a major effect on both 
heat loss and indoor air quality. In order to properly model infiltra- 
tion, the impacts of wind, temperature, and mechanical systems 
must be assessed. Detailed infiltration and pressure measurements 
on four electrically heated homes in the Pacific Northwest region of 
the USA were made to determine these impacts. Based on the 
measurements taken, improvements to existing infiltration models 
were proposed, and a simple model to incorporate the infiltration 
effects of exhaust and supply systems and unbalanced flows due 
to duct leakage was developed. The measured data agree closely 
with the theoretical model. (au) 


4162 (NEI-DK-1314, pp. 447-461) Ventilation of large mili- 
tary garages and heating with IR radiators: Examples and 
economic aspects. Ancker, K. (Swedish Environmental Research 
Institute, Stockholm (Sweden)). Danvak ApS, Lyngby (Denmark). 
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1992. (CONF-920949—Vol.3: 3. international conference on air dis- 
tribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). In Air distribution in rooms. Vol. 3: Dis- 
placement ventilation. Special air distribution principles. Comfort 
and indoor air quality. Natural ventilation. 439p. Order Number 
DE94721950. Source: OSTI; NTIS. 

Different ways of ventilating large military garages were studied. 
The study was prompted by complaints from soldiers and officers 
concerning exhaust gases from vehicles driven out of or into the 
garages. This type of military garage is only used once or twice a 
day, and sometimes not at all for several days. Nevertheless, the 
Swedish Construction Code prescribes an exhaust air flow rate of 
at least 0.9 V/s per m* floor space when premises are ventilated by 
fans. In this case, this seems both unnecessary and expensive. 
We found that these highly specialized garages could be effectively 
ventilated just by leaving the doors wide open - for at least 7 min- 
utes after vehicles had been driven in, and for 10 minutes after 
they had been driven out of the premises. IR radiators are used 
only when people are present in the garages, and they provide an 
effective means for providing good climatic conditions. The indoor 
climate was perceived as pleasant and comfortable when IR radia- 
tion was used after the garage doors were closed. The IR radiators 
needed to be on for about 20 minutes to provide a steady-state 
temperature. Moreover, the total energy cost for heating the 


garages was only half that of conventional water-heated systems. 
(au) 


4163 (NEI-DK-1314, pp. 463-478) Prediction of natural 
ventilation air flows in a non-urban office. Smith, M.G. (Building 
Research Establishment, Watford (United Kingdom)); Walker, R.R.; 
Perera, M.D.A.E.S. Danvak ApS, Lyngby (Denmark). 1992. 
(CONF-920949—Vol.3: 3. international conference on air distribution 
in rooms: air movement in large spaces, Aalborg (Denmark), 2-4 
Sep 1992). In Air distribution in rooms. Vol. 3: Displacement venti- 
lation. Special air distribution principles. Comfort and indoor air 
quality. Natural ventilation. 439p. Order Number DE94721950. 
Source: OSTI; NTIS. 

Except in the simplest cases, calculating natural ventilation air 
flows requires the use of a computer model. This paper illustrates 
appropriate steps which may be taken in solving a modelling prob- 
lem using the example of a case study of the design of a naturally 
ventilated building. A single-cell ventilation model was used to as- 
sess the adequacy of ventilation under expected wind conditions. 
In a two-step procedure, air flows obtained, in conjunction with pre- 
dictions using a dynamic thermal model, were used as boundary 
conditions in a computational fluid dynamics model to predict the 
internal environment. The inter-dependence of internal tempera- 
tures and ventilation rate was highlighted, and possible methods 
are suggested to model this consistently. (au) 


4164 
resource assessment: Volume 3, Electric resource assess- 
ment. Armstrong, P.R.; Shankle, S.A.; Elliott, D.B.; Stucky, D.J.; 
Keller, J.M.; Wahistrom, R.R.; Dagle, J.E.; Gu, A.Y. Pacific North- 
west Lab., Richland, WA (United States). Sep 1993. 290p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94000634. Source: 
OSTI; NTIS; OSTI; NTIS; GPO Dep. 

The US Air Force Air Combat Command (ACC) has tasked the 
US Department of Energy (DOE) Federal Energy Management 
Program (FEMP) to identify, evaluate, and assist in acquiring all 
cost-effective energy projects at Griffiss Air Force Base (AFB). 
FEMP, with support from the Pacific Northwest Laboratory (PNL), 
is designing this model program for federal customers served by 
the Niagara Mohawk Power Company. The program with Griffiss 
AFB will (1) identify and evaluate all cost-effective electric energy 
projects; (2) develop a schedule for project acquisition considering 
project type, size, timing, capital requirements, as well as energy 
and dollar savings; and (3) secure 100% of the financing required 
to implement electric energy efficiency projects from Niagara Mo- 
hawk and have them procure the necessary contractors to perform 
detailed audits and install the technologies. This report provides 
the results of the electric energy resource opportunity (ERO) as- 
sessments performed by PNL at one of Niagara Mohawk's primary 
federal facilities, the ACC Griffiss AFB facility located near Rome, 


(PNL-8545-Vol.3) Griffiss Air Force Base integrated 





New York. The results of the analyses of EROs are presented in 
seven common energy end-use categories. A narrative description 
of each ERO provides information on the initial cost, energy and 
dollar savings; impacts on operations and maintenance (O&M); 
and, when applicable, a discussion of energy supply and demand, 
energy security, and environmental issues. The evaluation method- 
ology and technical and cost assumptions are also described for 
each ERO. Summary tables present the operational performance 
of energy end-use equipment before and after the implementation 
of each ERO and the results of the life-cycle cost analysis indicat- 
ing the net present value (NPV) and savings-to-investment ratio 
(SIR) of each ERO. 


4165 (PNL-SA-22780) Facility Energy Decision Screening 
(FEDS) software system. Dirks, J.A.; Wrench, L.E. Pacific North- 
west Lab., Richland, WA (United States). Aug 1993. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-930895-1: International energy and en- 
vironmental congress, Minneapolis, MN (United States), 4-5 Aug 
1993). Order Number DE94001673. Source: OSTI; NTIS; GPO 
Dep. 

The Facility Energy Decision Screening (FEDS) Model is under 
development at Pacific Northwest Laboratory for the Department of 
Energy Federal Energy Management Program and the US Army 
Construction Engineering Research Laboratory. FEDS is a multi- 
level energy analysis software system designed to provide a 
comprehensive approach to fuel-neutral, technology-independent, 
integrated (energy) resource planning and acquisition. The FEDS 
system includes Level-1, a top-down, first-pass energy systems 
analysis and energy resource acquisition decision software model 
for buildings and facilities; and the Level-2 software model, which 
allows specific engineering inputs and provides detailed output. 
FEDS Level-1 is a user-friendly, DOS-based, menu-driven software 
program for assessing the energy efficiency resource at a large 
federal installation. It uses high-level installation information (num- 
ber, age, size, and types of buildings and energy systems), an 
internal data base of typical energy-system configurations and 
performance data, and sophisticated energy simulation and opti- 
mization models to estimate the net present value of potential 
energy retrofits in federal installations. The FEDS Level-1 analysis 
will typically be followed by a FEDS Level-2 analysis, which allows 
FEDS Level-1 information to be augmented with detailed energy- 
system information, and returns detailed project-by-project 
technology selection and economic information. FEDS Level-1 was 
released in October 1992. FEDS Level-2 is planned for release in 
October 1993. The first release which includes both levels will 
cover only building systems. The next release in early 1994 will 
cover other energy systems, including central heating and cooling 
plants and thermal distribution loops. 
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Refer also to citation(s) 3933, 4560, 5453 


4166 (ANL/ES/PROC-—79713, pp. 1-6) Development of ma- 
glev transportation in Japan: Present state and future 
prospects. Masada, E. (Univ. of Tokyo (Japan)). Argonne National 
Lab., IL (United States). [1993]. (CONF-930550-: 13. international 
conference on magnetically levitated systems and linear drives, Ar- 
gonne, IL (United States), 19-21 May 1993). In 13th International 
Conference on Magnetically Levitated Systems and Linear Drives. 
463p. Order Number DE93040381. Source: OSTI; NTIS; INIS. 

The present state of developments is overviewed on the maglev 
transportation systems and the related technologies in Japan. Both 
EDS and EMS systems are at the final stage of development for 
practical applications. Their prospects are explained for future ap- 
plication fields in relation with their own features. 


4167 (ANL/ES/PROC-—79713, pp. 7-9) Status quo of devel- 
opment of superconducting maglev system in Japan. Miyata, 
Shohiko (Railway Technical Research Institute, Tokyo (Japan)); 
Matsuda, Kazuhisa; Minemoto, Mamoru. Argonne National Lab., IL 
(United States). [1993]. (CONF-930550—: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
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IL (United States), 19-21 May 1993). In 13th International Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

Since 1970, Japanese National Railways have continued to 
promoted R&D of a superconducting maglev system. The epoch- 
making event for this system came in 1980 when it gained the 
status of a national-funded project in Japan. The government au- 
thorized a 42.8 km test line in Yamanashi Prefecture and R&D 
entered a new phase. The date for completion is set for the fiscal 
year of 1997. The main objective is to upgrade the new test line’s 
reliability and stability, and also to ensure commercial viability. This 
paper shows some background on R&D, the brief description of 
newly constructed test line and future outlook of this system. 


4168 (ANL/ES/PROC—79713, pp. 10-15) The development 
of the superconducting maglev system. Kaminishi, Kan-ichiro 
(Railway Technical Research Institute, Tokyo (Japan)); Seki, Akio; 
Tsuruga, Hitoshi. Argonne National Lab., IL (United States). [1993]. 
(CONF-930550—: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 

Today, in Yamanashi prefecture in Japan, the authors are con- 
structing a 42.8km test line using a superconducting maglev 
system whose technology is based on the best results achieved by 
the efforts of the defunct Japanese National Railways (JNR) and 
Railway Technical Research Institute (RTRI). The new test line, 
having as many useful installations as possible to operate the rev- 
enue service, will be used for evaluating the practicability of a 
superconducting maglev system. This system features an electro- 
dynamic levitation system (EDS) which enables a superhigh speed 
running without any special control device for levitating a coach as 
well as guiding one. Using this fundamental method, a new test 
line was developed and designed, which is mainly composed of 
vehicle, guideway, linear synchronous motor (LSM) and so on. To 
be a practical transport means in the 21st century for high speed 
operations, the maglev system requires highrunning stability and 
perfect safety, including the friendliness to the environment, even if 
it may involve all the possible risks which originate from outer dis- 
turbances or any other troubles. To fulfill these requirements, many 
laboratory works and full-scale running tests were conducted. 
Through these efforts, the problems have been identified and 
counter-measures have been developed to solve them. The design 
of the Yamanashi test line is based on these achievements so far 
gained. Today, the development is coming into a more practical 
phase of assessing the reliability, the durability, and the economic 
efficiency using a new long test line. 


4169 (ANL/ES/PROC-—79713, pp. 16-21) Outline of HSST- 
100 system and test line in Nagoya. Fujino, Masaaki. Argonne 
National Lab., IL (United States). [1993]. (CONF-930550—: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 
Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

HSST-100 is an urban transit version of Maglev - HSST (High 
Speed Surface Transport) system, which has been tested for the 
sooner practical use by CHSST (Chuba HSST Development Cor- 
poration). This paper reports HSST-100 system and its test runs 
on the test line in Nagoya, Japan. 


4170 (ANL/ES/PROC-—79713, pp. 22-28) High-speed mag- 
netic levitation train transrapid, planning of the development 
program until 1995 and prospects of utilization in the Federal 
Republic of Germany. Wiescholek, U. (Fed. Ministry for Research 
and Technology, Bonn (Germany)); Mayer, W.J.; Rogg, D. Argonne 
National Lab., IL (United States). [1993]. (CONF-930550—: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 
Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

The TRANSRAPID is a new high-speed transport system using 
levitation technology for speeds up to 500 km/h. It is supported 
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and tracked by electromagnets. A synchronised linear motor pro- 
vides the levitated propulsion. In 1970, the development of a high 
speed magnetic train was begun in Germany. After more than 20 
years of development, and after extensive investigations of the 
system, the TRANSRAPID was granted readiness for application 
by Deutsche Bundesbahn, at the end of 1991. The first operational 
route in Germany was selected after an extensive selection pro- 
cess from five different routes in the new German states and three 
routes between Bonn and Berlin. The investigations showed the 
economically most promising results for the Berlin-Hamburg link 
which connects the two largest German cities, thereby permitting 
the close interconnection of these two industrial centers. It was 
therefore incorporated in the German transportation plan. A deci- 
sion about the financing concept is expected in 1993. After 
completion of the planning phase, the construction of the opera- 
tional route can begin in early 1996. 


4171 (ANL/ES/PROC—79713, pp. 29-34) Analysis of 
prospective transrapid applications. Raschbichler, H.G. 
(Thyssen Industrie AG Henschel, Muenchen (Germany)); Miller, L.; 
Wackers, M. Argonne National Lab., IL (United States). [1993]. 
(CONF-930550—: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 

The high speed maglev system Transrapid will complement the 
existing transportation networks in a cost effective and environmen- 
tally acceptable way. According to expert opinion, the basic 
development is concluded and the readiness for application in rev- 
enue service of the Transrapid system is achieved. The paper 
describes the features of the Transrapid technology and its major 
advantages in future fields of application. The basic data have 
been verified by extensive testing of the TRO7 vehicle in long term 
operation amounting to more than 130000 km (80,000 miles) at 
speeds of up to 436 knvh (280 nmph) at the Transrapid Test Facil- 
ity in Emsland. A first analysis of the financial scheme of the most 
advanced German Transrapid project, the link between Berlin and 
Hamburg, shows the high efficiency and profitability of the Tran- 
srapid system. 


4172 (ANL/ES/PROC-—79713, pp. 35-40) Results on the 
operation of the transrapid test facility in Emsland, North Ger- 
many. Polifka, F.; Friedrich, H.P. Argonne National Lab., IL (United 
States). [1993]. (CONF-930550—: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

This article describes the test facility constructed in Emsland, 
Germany, for the qualification of the electromagnetic levitation sys- 
tem under realistic operating conditions. The track consists of two 
loops connected by a straight section. The design speed was be- 
tween 200 and 400 km/h. The facility has three switches, a circuit 
distance of 38.7 km, and sections of steel and concrete guideway. 
The test system has logged more than 135,000 km with a top 
speed of 435 km/h, and in addition has run system tests on vari- 
ous components, including the guideway, vehicle, propulsion, 
operational control, sound measurements, aerodynamics, and op- 
erational performance. 


4173 


(ANL/ES/PROC-—79713, pp. 41-45) Maglev programs 
in Korea. Kim, |.K. (Korea Institute of Machinery and Metals, Dae- 
jon (Korea, Democratic People’s Republic of)); Yoo, M.W.; Park, 


C.; Chung, H.K.; Kim, H.K. Argonne National Lab., IL (United 
States). [1993]. (CONF-930550—: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

Korean Ministry of Science and Technology initiated a small R&D 
project in 1989 to assess the possibility of developing a magneti- 
cally levitated train system. This government project is close to the 
end of its 1st phase in which the possibility was shown and good 
progress was made toward the next phase. The project office is 
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preparing for the 2nd phase which is more commercialization ori- 
ented. The government project not only proved the possibility but 
also triggered the interest of Korean industry giants such as 
Hyundai and Daewoo, and they are now actively pursuing pro- 
grams of their own. As a result, Hyundai is building a 40 person 
vehicle to exhibit during the Daejon Expo ’93 and Daewoo is test- 
ing a similar size vehicle at the moment. The main focus of these 
programs based on Electro-Magnetic Suspension (EMS) and Lin- 
ear Induction Motor (LIM) drive. These maglev teams are in the 
process of forming a consortium to accelerate the development 
and commercialization efforts. The Korean maglev program when 
successful will find its prime applications as urban guided transit. 
Korean government is conducting feasibility studies for a number of 
urban guided transit routes to alleviate traffic congestion in large 
cities. The prime candidate for the maglev application is connecting 
downtown Seoul and New International Airport under construction. 
The target date for the new airport transit operation is year 2001. 


4174 (ANL/ES/PROC-—79713, pp. 46-50) A general survey 
of Chinese maglev train. Lian, J.S. (Southwest Jiaotong Univ., 
Sichuan (China)); Zhou, J.W.; Zhang, K.L.; Jiang, H. Argonne 
National Lab., IL (United States). [1993]. (CONF-930550-—: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 
Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

China’s present transportation status is briefly introduced in the 
paper first, which shows the heavy traffic in large cities and their 
suburbs and in some railway districts. Then, the necessity of devel- 
oping a maglev train in China is proposed in detail. The scheme 
and status of research and development of the maglev system in 
China are described. 


4175 (ANL/ES/PROC-—79713, pp. 51-53) Present status of 
research for maglev in Italy. Martinelli, G. (Univ. of Padova 
(Italy)); Morini, A. Argonne National Lab., IL (United States). 
[1993]. (CONF-930550—: 13. international conference on magneti- 
cally levitated systems and linear drives, Argonne, IL (United 
States), 19-21 May 1993). In 13th International Conference on 
Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

In Italy the researchers in the field of magnetic levitation trans- 
port systems are late as regards other industrialized countries: at 
present there is no MAGLEV practical realization. In the frame of 
the Progetto Finalizzato Trasporti 2, promoted by the National Re- 
search Council and at present operating, a research project has 
been financed to study MAGLEV systems driven by long-stator lin- 
ear synchronous motors. The three-year research, begun in the 
second half of 1992, involves the Universities of Padova, Bologna, 
Palermo and the Polytechnic of Miian. 


4176 (ANL/ES/PROC-—79713, pp. 54-59) Status of develop- 
ment and future prospects of DaeWoo maglev system in Korea. 
Chung, |1.D. (DaeWoo Heavy Industries, Ltd., Seoul (Korea, Demo- 
cratic People’s Republic of)); Im, D.H.; Park, C.I. Argonne National 
Lab., IL (United States). [1993]. (CONF-930550-: 13. international 
conference on magnetically levitated systems and linear drives, Ar- 
gonne, IL (United States), 19-21 May 1993). In 13th International 
Conference on Magnetically Levitated Systems and Linear Drives. 
463p. Order Number DE93040381. Source: OSTI; NTIS; INIS. 

This paper describes the development and technical details of 
DaeWoo Maglev System (DMV, DaeWoo Magnetically Levitated 
Vehicle). Some experimental results are also shown. 


4177 (ANL/ES/PROC—79713, pp. 60-63) New structure 
electro-magnetic guideway for Maglev. Fujiwara, S.; Sawada, 
K.; Natsuhara, H.; Uchiyama, N.; Saitou, Y.; Kobayashi, Y.; 
Oohama, S. Argonne National Lab., IL (United States). [1993]. 
(CONF-930550—: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 

This paper describes work being done in Japan on superconduct- 
ing Maglev transportation systems. The superconducting Maglev 





system is able to attain such high velocities because of the large 
clearance between the vehicle and the guideway, which is about 
100 mm. The choice of systems for levitation, propulsion, and guid- 
ance are all very important. In the process of superconductive 
Maglev development, the guideway structure has been changed 
from inverted T to U type. With the U type guideway, the repulsive 
levitation is null-flux levitation. This paper describes the changes of 
electro-magnetic guideway in the Miyazaki test track and the char- 
acteristics of the new structure which is now under examination. 


4178 (ANL/ES/PROC-—79713, pp. 64-70) Electrodynamic 
forces of the cross-connected figure-eight null-flux coil sus- 
pension system. He, J.L. (Argonne National Lab., IL (United 
States)); Rote, D.M.; Coffey, H.T. Argonne National Lab., IL 
(United States). [1993]. (CONF-930550—: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
IL (United States), 19-21 May 1993). In 13th International Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

This paper analyzes the cross-connected figure-eight null-flux 
coil suspension system for maglev vehicles on the basis of dy- 
namic circuit theory. The equivalent circuits and general magnetic 
force expressions for the system are developed. Simple analytical 
formulas for the magnetic force partitions on the basis of harmonic 


approximation are presented, and numerical results are also in- 
cluded. 


4179 (ANL/ES/PROC-—79713, pp. 71-74) Self nulling hybrid 
maglev suspension system. Herbermann, R. (Grumman Corp., 
Bethpage, NY (United States)). Argonne National Lab., IL (United 
States). [1993]. (CONF-930550-: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 


This paper describes a system for using a superconducting coil 
on an iron core for the levitation of a Maglev vehicle using the 
electromagnetic or attractive suspension system (EMS). The con- 
trol system outlined here overcomes the superconducting coil's 
inherent inability to tolerate rapid changes in current. 


4180 (ANL/ES/PROC—79713, pp. 75-81) Flux canceling ma- 
glev suspension. Thornton, R.D. (MIT, Cambridge, MA (United 
States)). Argonne National Lab., IL (United States). [1993]. (CONF- 
930550—-: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 
1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

This paper discusses the fundamental efficiency limits of EDS 
maglev and describes a new flux canceling system that achieves 
high efficiency for suspension and guidance in addition to rapid 
attenuation of field with distance and low ac losses in the supercon- 
ductor. It has a drag peak that is relatively small and occurs at low 
enough speed that the vehicle can operate at speeds below 5 ms. 


4181 (ANL/ES/PROC—79713, pp. 82-87) Maglev transporta- 
tion with controlled permanent magnets and _iinear 
synchronous motors. Weh, H. (Technische Universitaet Braun- 
schweig (Germany)); Steingroever, A.; Hupe, H. Argonne National 
Lab., IL (United States). [1993]. (CONF-930550—: 13. international 
conference on magnetically levitated systems and linear drives, Ar- 
gonne, IL (United States), 19-21 May 1993). In 13th International 
Conference on Magnetically Levitated Systems and Linear Drives. 
463p. Order Number DE93040381. Source: OSTI; NTIS; INIS. 
This report describes maglev suspension systems in combination 
with linear drives for maglev transportation of all speed ranges. 
The function of suspension is separated from the function of 
propulsion. These special configurations of magnets and motors 
minimize the force-interactions between the suspension and the 
propulsion system. The controlled permanent magnet provides 
inherent stable forces either in the support or in the guidance di- 
rection. Demonstration vehicles show the application of controlled 
permanent magnets and digital gap controls. The linear syn- 
chronous motors are directly attached to the levitation system and 
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designed either as a short stator or as a long stator type. A three- 
dimensional analysis of the magnetic field was carried out to obtain 
the forces. Computing models reflecting dynamic and nonlinear 
properties of the magnets and the motors were developed. The dy- 
namic behaviour in various situations was simulated. 


4182 (ANU/ES/PROC—79713, pp. 88-93) Maglev transit 
technology in Russia. Wyczalek, F.A. (FW Lilly Inc., Bloomfield 
Hills, Mi (United States)). Argonne National Lab., IL (United 
States). [1993]. (CONF-930550—: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

There are two well known concepts for achieving magnetic levi- 
tation of vehicles: one is based on electromagnetic attraction 
(EMA); and the second method is based on electrodynamic repul- 
sion (EDR). In turn, each of these concepts have at least two 
variations. This paper presents a third form of magnetic levitation 
where the guideway and vehicle coils are superconductive (SC) 
This configuration is known in Russia as the Magnetic Potential 
Well (MPW). While the practicality of including SC guideway levita- 
tion coils, in addition to SC vehicle coils, may be questionable, test 
data with this configuration is available for evaluation. 


4183 (ANL/ES/PROC-—79713, pp. 94-100) The organic 
guideway concept. Barrows, T.M. (Draper Lab., Cambridge, MA 
(United States)). Argonne National Lab., IL (United States). [1993]. 
(CONF-930550—: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 

A concept is presented for a guideway which can be built in 
stages. The first stage, for low traffic densities, is a simple con- 
crete structure which avoids the need for propulsion or suspension 
conductors on the guideway. The cost of this stage is about half 
that of a typical complete maglev guideway. Later stages add more 
elements which increase the capacity of the system. In this way 
the most expensive parts of the guideway are not built unless and 
until they are needed. 


4184 (ANL/ES/PROC-—79713, pp. 101-105) Magneplane ve- 
hicle dynamics simulation. Aitkenhead, W. Argonne National 
Lab., IL (United States). [1993]. (CONF-930550—: 13. international 
conference on magnetically levitated systems and linear drives, Ar- 
gonne, IL (United States), 19-21 May 1993). In 13th international 
Conference on Magnetically Levitated Systems and Linear Drives. 
463p. Order Number DE93040381. Source: OSTI; NTIS; INIS. 

The Magnepiane maglev configuration relies upon a trough 
shaped guideway supporting a vehicle with two saddle shaped ar- 
rays of levitation and propulsion magnets. The levitation magnets 
are tilted 35 deg. with respect to the horizontal plane providing a 
center of lift in the vehicle above the center of mass. This paper 
presents the magnetic and aerodynamic force and moment inputs 
and disturbance conditions for a 6 degree of freedom vehicle dy- 
namic response model. Ride quality results and control actuator 
response needs are presented. The vehicle response to a 2 inch 
guideway discontinuity is also calculated. 


4185 (ANL/ES/PROC—79713, pp. 106-110) Technology and 
costing considerations for full maglev system development, as 
derived from Bechtel’s System Concept Definition Exercise. 
Perkowski, J.C. (Bechtel Corp., San Francisco, CA (United 
States)). Argonne National Lab., IL (United States). [1993]. (CONF- 
930550—-: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 
1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

The recent NMl-sponsored System Concept exercise provided 
an opportunity to assess the current design knowledge base and 
identify technology uncertainties requiring further research during a 
prototype development stage. Also, through the development of a 
comprehensive cost estimate of the Bechtel team baseline con- 
cept, they were able to determine areas of focus for further work to 
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reduce total systems costs. This presentation summarizes the re- 
sults in both of these areas (technology and cost estimation) and 
provide a conceptual approach for how to guide and manage fur- 
ther research efforts as the program moves towards full prototype 
development. It also examines the institutional implications related 
to cost effective prototype development, with suggestions of alter- 
nate approaches to improve changes for successful system 
implementation. 


4186 (ANL/ES/PROC-79713, pp. 119-124) Maglev cost and 
performance parametrics. Deutsh, L. (Grumman Corp., Beth- 
page, NY (United States)). Argonne National Lab., IL (United 
States). [1993]. (CONF-930550—: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

A key element in the ultimate viability of Maglev, or any new 
transportation mode, is the capital and operating cost of the sys- 
tem. An estimate of these cost elements has been made for the 
Grumman Maglev design produced for the recently completed Sys- 
tem Concept Definition Studies conducted for the National Maglev 
Initiative. Although this design represents one of several possible 
system designs, it is considered representative of the present 
state-of-the-art in American Maglev thinking. A logical Work Break- 
down Structure generated by Parsons Brinckerhoff and the Volpe 
National Transportation System Center is presented to allow an or- 
ganized approach to the capital cost estimating process. This WBS 
is broad enough that is should be applicable to any Maglev 
system. Costs are presented in a parametric fashion wherever pos- 
sible to permit extrapolation to systems other than the Grumman 
design. The possible cost savings resulting from certain changes in 
design and operating philosophy were also examined, resulting in 
a projected decrease in system cost from $12,300/m ($19.8 M/mi) 
to $10,900/m ($17.5 Wmi). 


4187 (ANL/ES/PROC-—79713, pp. 125-130) Analysis of ma- 
glev corridors. White, G.R. (Univ. of Pittsburgh, PA (United 
States)). Argonne National Lab., IL (United States). [1993]. (CONF- 
930550—: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 
1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

The most critical question facing the US with respect to MA- 
GLEV may not be “how”, but rather “why.” Unless some defining 
picture exists of where MAGLEV lines might operate, and how 
MAGLEV services might interact with existing air and auto trans- 
portation, national concurrence is apt to be wanting on assuming 
the costs and uncertainties attending its technical development. 
The 1990 US Census Bureau data on the 281 Metropolitan Statisti- 
cal Areas (populations and personal incomes) can be combined 
with US Geological Survey position data (latitudes and longitudes) 
to enable a Figure of Merit assessment of all plausible MAGLEV 
trips (40 < miles < 600) on all plausible corridors in the US. 
Results are mildly surprising. Although as expected the Boston- 
Washington Standalone Corridor is the most valuable, by a factor 
3x over the nextmost, that nextmost is not the Sacramento-San 
Diego Standalone Corridor (found to be fourth), but two extension 
corridors continuing beyond Washington to Pittsburgh-Cleveland- 
Detroit in the Midwest, and to Richmond-Norfolk in the Midsouth. 
An hierarchical sequence of the LEVEL | Route (Boston to/from 
Washington) through LEVEL IV Routes (Atlanta to/from East Coast 
and Midwest; Phoenix-Tucson to/from San Diego) is quantitatively 
defined by the TOP 75 CSMA cities along the route (traffic de- 
crease by a factor of two per LEVEL). Several early contenders for 
federal sponsorship score at a low disfavored LEVEL V (Texas, 
Florida, Las Vegas). The resulting overall picture of MAGLEV pos- 
sibilities is though to be quite comprehensive, involving 77.6% of 
US population, and quite stable, shifting only with the slow rate 
changes of demographics. An aggregate 25 of the Lower 48 States 
have population in the Metropolitan Areas which would be served 
through LEVEL IV, so substantial definition and justification for MA- 
GLEV may appear from this work. 
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4188 (ANL/ES/PROC-—79713, pp. 131-137) Market and en- 
ergy demand analysis of a US Maglev system. Vyas, A.D. 
(Argonne National Lab., IL (United States)); Rote, D.M. Argonne 
National Lab., IL (United States). [1993]. (CONF-930550—: 13. in- 
ternational conference on magneticaliy levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 
Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

High-speed magnetically levitated (maglev) vehicles can provide 
an alternative mode of transportation for intercity travel, particularly 
for short-and medium-distance trips between 100 to 600 mi (160 
and 960 km). The patterns of growth and the underlying factors af- 
fecting that growth in the year 2010 are evaluated to determine the 
magnitude of US intercity travel that would become the basis for 
maglev demand. A methodology that is sensitive to the travelers’ 
socioeconomic attributes was developed to forecast intercity travel. 
Travel between 78 major metropolitan areas by air and highway 
modes is projected, and 12 high-density travel corridors are identi- 
fied and selected. The potential for a maglev system to substitute 
for part of that travel is calculated by using a model that estimates 
the extent of diversion from highway and air to maglev. Energy 
demand is estimated on the basis of energy usage during accelera- 
tion and cruise phases for each corridor and corridor connections. 


4189 (ANL/ES/PROC-—79713, pp. 138-141) Reducing mag- 
netic fields from maglev guideways to reasonabie levels. 
Blanchard, J.P. (Bechtel Corp., San Francisco, CA (United 
States)). Argonne National Lab., IL (United States). [1993]. Con- 
tract DTTFR 53-92-C00003. (CONF-930550-: 13. international 
conference on magnetically levitated systems and linear drives, Ar- 
gonne, IL (United States), 19-21 May 1993). In 13th International 
Conference on Magnetically Levitated Systems and Linear Drives. 
463p. Order Number DE93040381. Source: OSTI; NTIS; INIS. 

Magnetic fields required by magnetically levitated high speed 
trains must be sufficient to lift, guide, and propel the passenger or 
freight vehicle at speeds of up to three hundred miles an hour. 
This implies a need for locally high field intensities to create forces 
sufficient to do these jobs. At the same time a number of limiting 
factors require the fields to be carefully restricted elsewhere: they 
may not interfere with wayside or vehicle based electronic guid- 
ance and control equipment, they must not detract from the 
structural integrity of the guideway, and they must not be biologi- 
cally significant to either the passengers or people in the vicinity of 
the system. This presentation will explore the expected field pat- 
terns from the Bechtel team’s National Maglev Initiative System 
Concept Definition design and how the design accomodates each 
of the limiting issues identified above. 


4190 (ANL/ES/PROC-—79713, pp. 142-146) Loss and guide- 
way interaction force measurements on a superconducting 
magnet for maglev applications. Dauwalter, C.R. (Charles Stark 
Draper Lab., Inc., Cambridge, MA (United States)). Argonne 
National Lab., IL (United States). [1993]. (CONF-930550—: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 
Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

Accurate knowledge of losses in superconducting magnets is an 
important requirement for the design of levitation, guidance and 
propulsion systems for electrodynamic maglev vehicles. An experi- 
ment in preparation is described to measure ac fields due to 
guideway currents, and magnetic forces and force gradients, which 
will provide the basis for subsequent measurements of supercon- 
ducting coils for maglev suspensions. The experimental apparatus 
can test full-size maglev components at velocities approaching ex- 
pected maximum speeds. The initial experiment, the apparatus to 
be used and its advantages for experimentally addressing maglev 
design issues, and current status are described. 


4191 (ANL/ES/PROC-—79713, pp. 147-152) Magnetic fields 
from a maglev linear synchronous motor. Galler, D.; Greenberg, 
W.J. Argonne National Lab., IL (United States). [1993]. (CONF- 
930550—: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 





1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

This paper presents the analysis of magnetic fields from air core 
Linear Synchronous Motor (LSM) windings found in certain kinds of 
maglev systems. The exposure of passengers and passers-by to 
the magnetic field of the LSM winding is of particular concern in 
these systems. In the maglev air core LSM, passengers are sub- 
jected to a magnetic field which is synchronized with the vehicle 
and is therefore perceived as a dec field. Outside the vehicle all 
other (stationary) personne! and equipment experiences an ac field 
similar to that generated by an ac utility transmission line. The ac 
field is usually experienced at distances beyond a few meters from 
the LSM winding in the maglev guideway. !t is this “far field” that is 
the subject of this paper. Magnetic field analysis of a 3-phase LSM 
winding is presented. Numerical procedures used to compute the 
fields are also presented. For these procedures the LSM winding is 
modeled as a series of current sticks in space. The procedures 
can compute the field from any winding configuration represented 
this way as long as the surrounding space does not contain mag- 
netic material. The results are presented in normalized fashion with 
winding current as a parameter, and are compared to results for 
typical utility distribution and transmission line configurations. The 
results are compared to limits which have been adopted by some 
states in the US for transmission line magnetic fields. 


4192 (ANL/ES/PROC-—79713, pp. 153-159) Magnet design 
optimization for Grumman Maglev concept. Kalsi, S. (Grumman 
Corp., Bethpage, NY (United States)); Herbermann, R.; Falkowski, 
C.; Hennessy, M.; Bourdillon, A. Argonne National Lab., IL (United 
States). [1993]. (CONF-930550—: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

The Grumman baseline Electromagnetic Suspension (EMS) Ma- 
glev system consists of superconducting C-iron cored magnets on 
the vehicle. They are attracted to iron rails mounted on the under- 
side of the guideway. The magnets and rails are oriented in an 
inverted “V” configuration in such a manner that the attractive force 
vectors between the magnets and the rails act through the center 
of gravity of the vehicle. These magnets simultaneously perform 
functions of vehicle levitation and propulsion. They are powered by 
NbTi superconducting coils operating at 4.2K. An electromagnet 
consists of a C-core, a superconducting (SC) coil on the back leg 
of the C-core and a normal control coil on each leg of the C-core. 
The SC coil provides the nominal lifting capability and the normal 
coils handle rapid variations in load with respect to the nominal 
value. The baseline magnet configuration was selected on the 
basis of extensive 2-D and 3-D magnetic analyses to meet the levi- 
tation and propulsion requirements. The polepitch is 750 mm and 
the gap between the magnet poles and the rail is 40 mm. The NbTi 
SC coil has a modest ampere-turns (50,000 AT) requirement, ex- 
periences a peak field of ~0.5 T and operates at 4.5K. High 
temperature SC leads are specific for minimizing the helium boiloff. 
Because of the iron core the SC winding experiences little mag- 
netic loads. The magnet is cooled with pool boiling liquid helium 
which is contained within the helium vessel of the coil. No helium 
refrigeration equipment is carried on-board on the vehicle. Instead 
the boiled-off helium gas is compressed into a nitrogen cooled stor- 
age tank. Sufficient quantity of liquid helium is carried on-board for 
an uninterrupted 24 hour operation. At the end of a day, the 
gaseous helium is discharged at a central location for reliquification 
and the liquid helium supply in the magnets if replenished. 


4193 (ANL/ES/PROC—79713, pp. 160-164) Superconduct- 
ing magnet and refrigeration system for Maglev vehicle. 
Nakashima, Hiroshi (Railway Technical Research Institute, Tokyo 
(Japan)); Terai, Motoaki; Shibata, Masayuki; Yamaji, Mutsuhiko; 
Jizo, Yoshihiro. Argonne National Lab., IL (United States). [1993]. 
(CONF-930550—: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 
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The development of the JR (Japanese Railways) superconduct- 
ing magnetic levitation (JR Maglev) system was started in 1972. 
Many running tests have been carried out at Miyazaki test track to 
set up a speed record of 517km/h on Dec. 1979. New test line to 
confirm the probability of commercial operation is under construc- 
tion in Yamanashi Prefecture which is located about 100km west of 
Tokyo. The superconducting magnet is one of the most important 
parts for the Maglev system. These superconducting magnets 
should be designed to satisfy severe weight and heat leak restric- 
tion. Furthermore, they have to stand both mechanical and 
electromagnetic disturbances on running conditions. Here the out- 
line of the superconducting magnets designed as prototype for 
Yamanashi test line and the way of improvement of coil stabiliza- 
tion will be discussed. 


4194 (ANL/ES/PROC-—79713, pp. 165-170) Comparison of 
magnetic list and drag forces for two EDS maglev topologies. 
Hale, J.R. (Massachusetts Institute of Technology, Cambridge, MA 
(United States)); Montgomery, D.B.; Pillsbury, R.D. Jr.; Thome, 
R.J.; Feng, J.; Radovinsky, A. Argonne National Lab., IL (United 
States). [1993]. (CONF-930550—: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

Results of magnetic lift and drag force calculations for two EDS 
maglev topologies are compared and contrasted. Dependencies of 
these forces upon vehicle coil and guideway geometries are quan- 
tified, and the resulting impact upon design decisions that affect 
other aspects of a maglev system design are discussed. 


4195 (ANL/ES/PROC-—79713, pp. 177-182) Innovative spine 
girder guideway design for superconducting EMS maglev sys- 
tem. Allen, J.B. (Parsons Brinckerhoff Quade & Douglas, Inc., 
Tampa, FL (United States)); Ghali, M.G. Argonne National Lab., IL 
(United States). [1993]. (CONF-930550-: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
IL (United States), 19-21 May 1993). In 13th Intemational Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

To ensure the economic feasibility of full capacity Maglev sys- 
tems, guideway designs need to be low cost yet structurally rigid 
and durable. A spine girder design was developed using precast 
segmental concrete technology and the resulting guideway struc- 
ture appears applicable to any Maglev vehicle. A spine girder is 
composed of a central box girder and guideway system which will 
meet all requirements for Maglev loads and allowable construction 
tolerances. This paper summarizes the basic development process 
for the spine girder and illustrates the potential application of the 
concept to other Maglev systems. 


4196 (ANL/ES/PROC-—79713, pp. 183-188) Parametric de- 
sign and cost analysis for an EMS maglev guideway. Bohlke, 
B.M. (Parsons Brinckerhoff Quade & Douglas, Inc., Herndon, VA 
(United States)); Burg, D.B. Argonne National Lab., IL (United 
States). [1993]. (CONF-930550-: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

The Federal Railroad Administration and the Army Corps of En- 
gineers through the auspices of the National Maglev Initiative, 
awarded four teams contracts to design new conceptual level ma- 
glev systems. Of the four concepts proposed, three are based on a 
superconducting electrodynamic suspension (EDS) system. The 
fourth team, lead by Grumman Aerospace Corporation, proposed a 
maglev system based on superconducting electromagnetic suspen- 
sion and propulsion (SEMS). Parsons Brinckerhoff's principal 
responsibility as a member of this team was to design an innova- 
tive and cost-effective guideway as the backbone of the system. 
This paper presents the alternative guideway configurations consid- 
ered and the evaluation and ranking used in the selection of a 
baseline design. The SEMS concept imposed some constraints on 
the guideway design, such as the capability to support a continu- 
ous laminated iron rail and provide for tight alignment and 
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realignment; a nominal air gap of 40 mm that affects the total al- 
lowable deflection; emergency braking surfaces; and dynamic 
loading imposed by the high speed vehicle. Other demands for 
adaptability in construction were evaluated, such as constructing 
elevated structure within existing right-of-way with minimal impact 
on the existing facility, and erection efficiency. 


4197 (ANL/ES/PROC-—79713, pp. 189-194) Guideway and 
infrastructure in JR maglev. Okada, Katuya; Takano, Akira; Ya- 
mazaki, Mikio. Argonne National Lab., IL (United States). [1993]. 
(CONF-930550-: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 

A test line is now being constructed in Yamanashi Prefecture for 
testing the practical use of the superconducting magnitically levi- 
tated train. With the division and privatization of the Japan National 
Railways (JNR) in 1987, Rairway Technical Research institute 
(RTRI) took over JNR's business and continues running tests of 
vehicles on Miyazaki Test Line. However, Miyazaki Test Line is not 
suitable for testing the practical use of JR Maglev, because it is 
only 7 km in length with a single track and it includes no tunnel 
section. So a new test line which has an overall length of some 40 
km has been needed. In 1990, under guidance of the Minister of 
Transport and with a state subsidy, RTRI, Central Japan Railway 
Company, and Japan Railway Construction Public Corporation 
formed a consortium and started the construction of the new test 
line. The Yamanashi Test Line has a length of 42.8 km including 
double track sections and about 35 km of tunnel sections. On the 
new test line, the plans are to confirm stable running at 550 km/h 
and to establish actual service at 500 km/h. In this JR Maglev, the 
guideway and the infrastructure have to support reliably and guide 
safely vehicles which run at ultra-high speed, and have to give 
passengers a comfortable riding quality. 


4198 (ANL/ES/PROC-—79713, pp. 195-200) Reduction of 
guideway residual vibration through strategic vehicle pad 
spacing arrangements. Phelan, R.S. (J. Muller International, San 
Diego, CA (United States)). Argonne National Lab., IL (United 
States). [1993]. (CONF-930550-: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

This paper focuses on the dynamic analysis of guideway beam 
behavior during high speed vertical maglev vehicle loading. In addi- 
tion to peak dynamic positive (i.e., downward) beam deflection, the 
dynamic analyses of this paper focuses on peak negative (i.e., up- 
ward), and residual (i.e.. free) beam vibration response. Equations 
are presented which predict the exact speeds a vehicle-having a 
particular loading pad configuration-can travel over a given beam 
and yet produce no residual vibration in the beam. These conver- 
gent vehicle velocities are shown to be determined by both beam 
properties and vehicle loading configurations. The two beam prop- 
erties which determine convergent velocities are fundamental 
frequency f;, and span length L. For vehicles having a fully dis- 
tributed loading configuration, the vehicle length Ly determines 
additional convergent velocities. Similarly, for vehicles having dis- 
cretely spaced loading pads, additional convergent velocities are 
determined based on (a) the number of pads np, (b) loading pad 
length Lp, and (c) the spacing between loading pad centroids Sp. 
Only the force of the traveling vehicle (i.e., not the mass), on a 
simply-supported, undamped, straight guideway beam is consid- 
ered. 


4199 (ANL/ES/PROC-—79713, pp. 201-205) Alignment and 
surveying of magnetic levitation train guideways. Marx, H.J. 
(WeiBensteinstr, Oberhausen (Germany)); Stoeckl, R. Argonne 
National Lab., IL (United States). [1993]. (CONF-930550-: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 
Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 
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This report will detail the steps required for the alignment and 
surveying of a TransRapid application route. The system parame- 
ters which need to be considered during the planning of the route 
are listed and innovative solutions are presented to accomplish the 
stringent requirements of the surveying process. 


4200 (ANL/ES/PROC-—79713, pp. 206-211) Aerodynamic 
drag of maglev vehicles. Balow, F.A. Ill (Univ. of Illinois, Urbana, 
IL (United States)); Sivier, K.R. Argonne National Lab., IL (United 
States). [1993]. (CONF-930550-—: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

This paper presents an approach for making a preliminary esti- 
mate of the aerodynamic drag of maglev vehicles. The method 
involves combining traditional methods of drag estimation for air- 
craft at subsonic speeds with estimates based on data reported in 
literature for the drag breakdown of maglev-type vehicles. An ex- 
ample is presented for a generic, single car maglev vehicle with an 
operational speed of 500 km/hr. 


4201 (ANL/ES/PROC-—79713, pp. 212-217) Maglev sec- 
ondary suspension using electroactive fluids. Bhadra, D.K. 
(General Atomics, San Diego, CA (United States)); Harder, C.R.; 
Mansfield, G. Argonne National Lab., IL (United States). [1993]. 
(CONF-930550-: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 

The feasibility of a semi-active secondary suspension for a Ma- 
glev has been studied in the context of electrorheological fluids 
(ER-fluids) providing the necessary performance. Such fluids ex- 
hibit enhanced shear-stress-bearing capacity in the presence of an 
external electric field and such response is fast and reversible. An- 
alytical models have been developed to study the dynamics of 
Maglev vehicles both in two-degree-of-freedom and multiple- 
degree-of-freedom configurations together with appropriate 
modeling of ER-fluids under the dynamic conditions relevant for ve- 
hicle performance. The question of ride-comfort has been 
addressed in the presence of both periodic and stochastic distur- 
bances. These studies indicate that a semi-active system for the 
secondary suspension with switching between passive and active 
algorithms based on sensing frequency and acceleration may be 
optimal for the range of frequencies appropriate to ride comfort. 
Results from a computer-controlled subscale experiment carried out 
on a motion control device using ER-fluid indicate both significant 
enhancement of forces generated in the device as electric field is 
turned on together with fast response time of the fluid. Such a de- 
vice may provide the basis for an innovative and rather inexpensive 
design for high-performance secondary suspension for a maglev. 


4202 (ANL/ES/PROC-79713, pp. 218-226) Maglev vehicle 
dynamic interaction with aerial guideways. Daniels, L.E. (Par- 
sons Brinckerhoff Quade & Douglas, Inc., Herndon, VA (United 
States)); Ahlbeck, D.R. Argonne National Lab., IL (United States). 
[1993]. (CONF-930550-: 13. international conference on magneti- 
cally levitated systems and linear drives, Argonne, IL (United 
States), 19-21 May 1993). In 13th International Conference on 
Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

This paper presents dynamic interactions between vehicles and 
aerial structures under high speed operations. The results focus on 
important design parameters for aerial structures under high speed 
operations. 


4203 (ANL/ES/PROC-—79713, pp. 227-232) Modeling and 
control of maglev vehicles with aerodynamic and guideway 
disturbances. Flueckiger, K. (The Charles Stark Draper Lab., Inc., 
Cambridge, MA (United States)); Mark, S.; McCallum, D. Argonne 
National Lab., IL (United States). [1993]. (CONF-930550-: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 





Drives. 4683p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

A modeling, analysis, and control design methodology is pre- 
sented for maglev vehicle ride quality performance improvement as 
measured by the Pepler Index. Ride quality enhancement is con- 
sidered through active control of secondary suspension elements 
and active aerodynamic surfaces mounted on the train. To analyze 
and quantify the benefits of active control, the authors have devel- 
oped a 6 degree-of-freedom lumped parameter model suitable for 
describing a large class of maglev vehicles, including both channel 
and box-beam guideway configurations. Elements of this modeling 
capability have been recently employed in studies sponsored by 
the US Department of Transportation (DOT). A perturbation analy- 
sis about an operating point, defined by vehicle and average 
crosswind velocities, yields a suitable linearized state space model 
for multivariable control system analysis and synthesis. Neglecting 
passenger compartment noise, the ride quality as quantified by the 
Pepler Index is readily computed from the system states. A statisti- 
cal analysis is performed by modeling the crosswind disturbances 
and guideway variations as filtered white noise, whereby the Pepler 
index is established in closed form through the solution to a matrix 
Lyapunov equation. Data is presented which indicates the antici- 
pated ride quality achieved through various control arrangements. 


4204 (ANL/ES/PROC-—79713, pp. 233-237) Rail irregularity 
and module response in HSST-100 system. Iwaya, M. Argonne 
National Lab., IL (United States). [1993]. (CONF-930550-: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 
Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

This paper shows the relation between rail irregularities and 
magnet responses on rolling stock. The chosen irregularities can 
cover almost all the modes which can arise during practical opera- 


tion of the vehicle. The test run data are also confirmed by 
theoretical study. 


4205 (ANL/ES/PROC-—79713, pp. 238-247) Five degree of 
freedom analysis of the Grumman superconducting electro- 
magnetic maglev vehicle, control and guideway interaction. 
Gran, RJ. (Grumman Corp., Bethpage, NY (United States)); 
Proise, M. Argonne National Lab., IL (United States). [1993]. 
(CONF-930550-: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 

This paper describes the control system and the five degree of 
freedom (5 DOF - heave, sway, pitch, yaw, and roll) model of the 
Grumman Maglev Vehicle. The simulation model has 12 magnet 
modules (4 magnets per module) mounted along the vehicle 
canted at the appropriate angle to give both lateral and lift forces 
acting through the vehicle’s center of gravity (cg). The model also 
includes the effect of the distributed forces that are created as a 
consequence of the magnet geometry. Because the control system 
at each magnet module is a third order system, the complete 5 
DOF model has 42 coupled differential equations (3 each for the 
magnet modules times 12 modules plus 2 each for pitch, yaw, and 
roll). The model that was developed is linear in the magnet servos, 
but the results were compared to a nonlinear single magnet control 
simulation and the authors are confident that the linear model pre- 
dicts the behavior of the nonlinear system. The guideway was 
modeled as a simple pinned beam in both bending and torsion to 
determine the guideway motions as a consequence of the vehicle 
moving over the beam. This motion is combined with stochastic 
models for the guideway chamber, step and ramp discontinuity cre- 
ated by the pillar height variations, and the irregularities caused by 
the random roughness of the rail. The combined effect of all of 
these motions was used to excite the 5 DOF vehicle simulation 
model. The model was also used to compare the effect of various 
suspension systems. The first assumed a four point force suspen- 
sion at each corner of the vehicle using a conventional spring/ 
damper system, the second was a similar four point suspension 
using magnetic forces such as would be used in an electrodynamic 
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suspension (EDS) system and the third was uniformly distributed 
load along both sides of the vehicle as in an electromagnet sus- 
pension (EMS) system. 


4206 (ANL/ES/PROC-—79713, pp. 248-252) Vehicles for su- 
perconducting maglev system on Yamanashi test line (except 
linear synchronous motors). Takao, Kikuo (Railway Technical 
Research Institute, Tokyo (Japan)); Shirakuni, Noriyuki. Argonne 
National Lab., IL (United States). [1993]. (CONF-930550—: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th inter- 
national Conference on Magnetically Levitated Systems and Linear 
Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

A superconductive magnetic levitation (Maglev) system in Japan 
has been developed to the extent that basic technology is estab- 
lished on Miyazaki Maglev Test Track and now for the purpose of 
practical technology development the construction of Yamanashi 
Test Line is underway. This paper describes the light-weight bod- 
ies, lightened bodies with elastic support of superconducting 
magnets (SCM) for vehicles of Yamanashi Test line. 


4207 (ANL/ES/PROC-—79713, pp. 253-258) Overview of ma- 
glev vehicle structural design philosophy, material selection 
and manufacturing approach. Shaw, P. (Grumman Corp., Beth- 
page, NY (United States)). Argonne National Lab., IL (United 
States). [1993]. (CONF-930550—: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

The basic purpose of this study was to obtain a cost effective, 
manufacturable, technically efficient baseline vehicle structural de- 
sign. The philosophy used in the study was based on a pragmatic 
vehicle building block approach employing an elemental 50 pas- 
senger module. The module when fitted with a nose and tall can 
stand alone and be used during low volume traffic periods, saving 
energy and operating cost. Two connected modules are suitable 
for intermediate traffic volume. Additional modules, in increments of 
50 passenger blocks, can be attached to the 100 passenger vehi- 
cle to build a train that will serve high volume markets. The initial 
conceptual design was based on a preliminary vehicle design 
specification that included load and stiffness criteria, cabin size and 
shape, and provisions of the Americans With Disabilities Act. The 
size and general shape of the passenger cabins was largely driven 
by anthropometric requirements, seating comfort needs, aisle 
width, cabin facilities, window arrangement and primary suspension 
envelope. Based on these considerations, a cabin area for the ba- 
sic 50 passenger module was designed to minimize drag and 
downward forces. As an initial effort to achieve the necessary bal- 
ance between design drivers, such as, weight, cost and structural 
integrity, aluminum and composite conceptual structural designs 
and manufacturing approaches for the cabin primary structure were 
developed. !n light of the similarity between the aluminum and com- 
posite structural design for the same weight, aluminum structure 
has been selected for our baseline design. As usual, however, the 
final design will be a balance of cost, weight and manufacturability. 


4208 (ANL/ES/PROC—79713, pp. 259-264) Aerodynamic 
analysis of the Grumman Maglev vehicle. Siclari, M.J. (Grum- 
man Aerospace & Electronics Group, Bethpage, NY (United 
States)); Carpenter, G.; Ende, R. Argonne National Lab., IL (United 
States). [1993]. (CONF-930550—: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

The’ revival of interest in the US in high-speed rail technology 
has necessitated an increase in attention to the aerodynamics of 
high-speed ground vehicles. Maglev vehicles, in particular, present 
several unique aerodynamic problems due to their very high 
speeds (~300 mph) and close proximity to a stationary rail or 
guideway. In conjunction with its System Concept Definition (SCD) 
study for the National Maglev Initiative (NMI), the Grumman Corpo- 
ration has undertaken a three-dimensional Navier-Stokes analysis 
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in an attempt to better understand the aerodynamic phenomena 
peculiar to such a Maglev design. 


4209 (ANL/ES/PROC-—79713, pp. 265-270) Dynamics, sta- 
bility, and control of maglev systems. Cai, Y. (Argonne National 
Lab., IL (United States)); Chen, S.S.; Zhu, S.; Mulcahy, T.M.; Rote, 
D.M.; Coffey, H.T. Argonne National Lab., IL (United States). 
[1993]. (CONF-930550-: 13. international conference on magneti- 
cally levitated systems and linear drives, Argonne, IL (United 
States), 19-21 May 1993). In 13th International Conference on 
Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

This paper presents an overview of the work on dynamics of ma- 
glev systems completed at Argonne during the last two years. 
Specifically, vehicle/guideway interaction and ride quality, active 
and semiactive suspension control, and stability analysis are sum- 
marized. 


4210 (ANL/ES/PROC-—79713, pp. 271-276) Linear syn- 
chronous motor design. Thornton, R.D. (MIT, Cambridge, MA 
(United States)). Argonne National Lab., IL (United States). [1993]. 
Contract DTFR53-91-C-00070. (CONF-930550—: 13. international 
conference on magnetically levitated systems and linear drives, Ar- 
gonne, IL (United States), 19-21 May 1993). In 13th International 
Conference on Magnetically Levitated Systems and Linear Drives. 
463p. Order Number DE93040381. Source: OSTI; NTIS; INIS. 

This paper discusses the major issues that are involved in the 
design of a maglev Linear Synchronous Motor propulsion system. 
It is a short version of a more detailed report, except that discus- 
sion of power electronics, position sensing, and control are 
covered in companion papers in these Proceedings. Examples are 
taken from current designs for US application. 


4211 (ANL/ES/PROC—79713, pp. 277-282) Improvements 
of the attractive force levitation concept. Weh, H. (Technische 
Universitaet Braunschweig (Germany)); May, H.; Hupe, H.; Stein- 
groever, A. Argonne National Lab., IL (United States). [1993]. 
(CONF-930550-: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 

This paper deals with the use of controlled permanent magnets 
for suspension as a step to decrease the losses of the control 
coils. At nominal air gap these magnets are controlled with negligi- 
ble ampere-turns. Therefore the thermal stress of the control coils 
and the electronics will be reduced. Maintaining the TRANSRAPID 
guideway the powerless permanent magnetic excitation enables 
operations at larger mechanical air gaps up to 20 mm. A new con- 
cept of an inertial gap control no longer requires to employ the 
constant gap control scheme with its implications. The mechanical 
vibrations transferred from the magnet to the cabin will be reduced. 
Results of a simulation show a considerable improvement of riding 
quality, even without intermediate spring frame. 


4212 (ANL/ES/PROC—79713, pp. 283-289) Technical as- 
sessment of maglev system concepts. Lever, J.H. (Army Cold 
Regions Research and Engineering Lab., Hanover, NH (United 
States)). Argonne National Lab., IL (United States). [1993]. (CONF- 
930550—: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 
1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

This paper presents an overview of the methods and results of 
the Government Maglev System Assessment. As part of the 
National Maglev Initiative, the author examined the technical char- 
acteristics of the NMI’s four contracted system concepts, the 
French TGV high-speed train and the German TRO7 maglev proto- 
type. In general, the US concepts offer a potential for higher 
performance at similar cost compared with TRO7. All five maglev 
concepts offer a large performance advantage over TGV. 


4213 


(ANL/ES/PROC-—79713, pp. 290-297) Maglev perfor- 
mance simulation. Anagnostopoulos, G.; Anderson, J.E.; Raposa, 
F.L. Argonne National Lab., IL (United States). [1993]. Contract 
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DTRS-92-P-81-250; Contract DTRS-57-88-C-00041. (CONF- 
930550-: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 
1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

This paper summarizes the results of the development of a ma- 
glev simulation program for the performance evaluation of ground 
guides vehicles operating over a complex route such as a freeway. 
The program as developed has been tailored to evaluate maglev 
vehicles on a route termed the Severe Segment Test route devel- 
oped by the National Maglev Initiative program. The simulation is 
capable of being extended to any arbitrary route as well as to the 
evaluation of any guided ground transport system. 


4214 (ANL/ES/PROC—79713, pp. 298-303) Noise from high 
speed maglev trains. Hanson, C.E. (Harris Miller Miller & Hanson, 
Inc., Lexington, MA (United States)). Argonne National Lab., IL 
(United States). [1993]. (CONF-930550—: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
IL (United States), 19-21 May 1993). In 13th Intemational Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

Noise has been identified as a potential source of concern asso- 
ciated with the introduction of high speed maglev trains in the 
existing transportation system in the United States. The first opera- 
tional maglev systems have been shown to generate high noise 
levels at high speeds, with noise levels over 100 dBa at 25 meters 
typical for the maximum cruising speeds. At speeds greater than 
250 km/hr, the dominant noise source is of aerodynamic origin. Al- 
though there has been only a limited amount of research devoted 
to noise control of maglev systems, there are many reasons to be- 
lieve that the noise level can be brought to acceptable levels with 
advanced design techniques. This paper describes the findings of 
a study of noise generated by maglev systems including recom- 
mendations for further research to develop a better understanding 
of the sources of sound generation associated with high speed ma- 
glev operations. 


4215 (ANL/ES/PROC-—79713, pp. 304-309) Corroboration of 
magnetic forces in US maglev designs. Coffey, H. (Argonne Na- 
tional Lab., IL (United States)); He, J.; Wang, Z. Argonne National 
Lab., IL (United States). [1993]. (CONF-930550-: 13. international 
conference on magnetically levitated systems and linear drives, Ar- 
gonne, IL (United States), 19-21 May 1993). In 13th International 
Conference on Magnetically Levitated Systems and Linear Drives. 
463p. Order Number DE93040381. Source: OSTI; NTIS; INIS. 

Four System Concept Definition (SCD) contractors to the Na- 
tional Maglev Initiative (NMI) developed conceptual designs of 
maglev systems in 1991-1992. The objective of the work reported 
here was to perform independent calculations of the magnetic 
forces and fields of these four systems to assess the “reasonable- 
ness” of the results presented to the government. Commercial 
computer software was used for computing forces in the system 
employing nonlinear ferromagnetic materials and for some calcula- 
tions of induced eddy current effects in finite-sized systems. Other 
cases required the use of modeis developed at ANL and verified 
by experiment, or in a few cases, new computer programs that 
have not been validated by experiment. The magnetic forces calcu- 
lated by the contractors were found to be credible in every case 
evaluated. The stray fields were also found to be in reasonable 
agreement with those calculated by the contractors, but, for lack of 
space, are not reported here. 


4216 (ANL/ES/PROC-—79713, pp. 310-315) Control strate- 
gies of a LSM drive for EDS-maglev systems. Albicini, F. (Univ. 
of Padova (Italy)); Andriollo, M.; Martinelli, G.; Morini, A. Argonne 
National Lab., IL (United States). [1993]. (CONF-930550-: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 
Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

In the paper an inverter-fed linear synchronous motor for EDS- 
MAGLEV systems is analyzed in order to evaluate the harmonic 
contents of the armature current as well as of the mechanical 





power. Some control strategies for improving the drive performance 
are discussed. 


4217 (ANL/ES/PROC-—79713, pp. 316-321) Longstator lin- 
ear synchronous motor modeling for simulation and control 
system design. Britton, J.A. (West Virginia Univ., Morgantown, 
WV (United States)); Klein, R.L. Argonne National Lab., IL (United 
States). [1993]. (CONF-930550—: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

This paper develops a state space model for the longstator 
linear synchronous motor (LLSM). The motor form considered con- 
sists of a three phase armature winding mounted on the guideway 
and a field winding mounted on the translator (vehicle) with no 
damper windings on the translator. The parameters of the state 
space model are expressed directly in terms of the machine geom- 
etry and airgap. With this explicit representation of the airgap, 
responses to various load disturbances may be directly simulated 
for different airgap widths. 


4218 (ANL/ES/PROC-—79713, pp. 322-326) Maglev position 
sensing and control. Clark, T.M. (Massachusetts Institute of Tech- 
nology, Cambridge, MA (United States)). Argonne National Lab., IL 
(United States). [1993]. (CONF-930550—: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
IL (United States), 19-21 May 1993). In 13th International Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

This paper describes techniques and an architecture that may be 
suitable for use in controlling the propulsion motor of a magneti- 
cally levitated vehicle system. The control system utilizes an 
observer to estimate the electrical position of the vehicle, based on 
both back EMF measurements and an alternative scheme that is 
capable of reliable operation at slow vehicle speeds. 


4219 (ANL/ES/PROC-—79713, pp. 327-329) Methanol re- 
forming PEM fuel cells as an onboard power source for 
maglev vehicles. Concannon, B.T. (General Motors Corp., La- 
Grange, IL (United States)). Argonne National Lab., IL (United 
States). [1993]. (CONF-930550-: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). In 13th International Conference 
on Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

The application of a proton exchange membrane fuel cell and an 
integral methanol reformer is considered in this paper with regard 
to the maglev vehicle design of the Bechtel system concept defini- 
tion (SCD). A companion paper describes many different ways of 
producing electrical power for a maglev vehicle's onboard electrical 
power requirements. The power being discussed is not that which 
propels the maglev vehicle but merely runs its onboard loads such 
as lights, galleys, heating, air conditioning, hydraulics, air compres- 
sors, and so on. The evaluations of the various alternatives is 
presented, but the detailed description of the fuel cell alternative is 
contained herein. 


4220 (ANL/ES/PROC-—79713, pp. 330-335) Onboard power 
source alternatives for maglev vehicles. Concannon, B.T. (Gen- 
eral Motors Corp., LaGrange, IL (United States)). Argonne National 
Lab., IL (United States). [1993]. (CONF-930550—: 13. international 
conference on magnetically levitated systems and linear drives, Ar- 
gonne, IL (United States), 19-21 May 1993). In 13th International 
Conference on Magnetically Levitated Systems and Linear Drives. 
463p. Order Number DE93040381. Source: OSTI; NTIS; INIS. 
This paper describes several different ways of producing 
electrical power for a maglev vehicle’s onboard electrical power re- 
quirements. The power being discussed it not that which propels 
the maglev vehicle but merely runs its onboard loads such as 
lights, galleys, heating, air conditioning, hydraulics, air compres- 
sors, and so on. The evaluations contained herein relate to a 186 
kilowatt onboard power system for the maglev vehicle of the Bech- 
tel System Concept Definition, or any maglev vehicle with a similar 
power requirement. The choice of a three phase, 440 volt ac on- 
board power system for that particular vehicle concept does not 
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significantly influence the selection of the power source type. Arriv- 
ing at the final selection required weighing several alternative 
methods and selecting the best alternative. Information on the al- 
ternatives is summarized in this paper. Some of the discussion and 


design requirements mentioned in this paper are based on the 
Bechtel SCD only. 


4221 (ANL/ES/PROC-—79713, pp. 336-341) Comparative 
analysis of EDS and EMS maglev systems. Di Gerlando, A. (Po- 
litecnico di Milano Piazza Leonardo da Vinci (ltaly)); Vistoli, |. 
Argonne National Lab., IL (United States). [1993]. (CONF-930550-: 
13. international conference on magnetically levitated systems and 
linear drives, Argonne, IL (United States), 19-21 May 1993). In 
13th International Conference on Magnetically Levitated Systems 
and Linear Drives. 4638p. Order Number DE93040381. Source: 
OSTI; NTIS; INIS. 

In the present paper some elements of analysis of transportation 
MAGLEV systems driven by long stator linear synchronous motors 
are proposed. Some basic comparative evaluations are performed, 
about active material quantities necessary for the armature (con- 
ductive, insulating materials) and energetic performances. 


4222 (ANL/ES/PROC—79713, pp. 342-347) Design prob- 
lems of linear on board generators in EMS MAGLEV 
transportation systems. Di Gerlando, A. (Politecnico di Milano Pi- 
azza Leonardo da Vinci (Italy)); Vistoli, |. Argonne National Lab., IL 
(United States). [1993]. (CONF-930550-: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
IL (United States), 19-21 May 1993). In 13th Intemational Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

The power needed for feeding the on board apparatus in the 
EMS MAGLEV systems is obtained by linear synchronous genera- 
tors arranged in the field poles of the LSM. In the present paper 
some operation aspects of these machines are studied, with the 
aim to analyze their design criteria: different topics are examined, 
in particular the interaction with the LSM operation, the winding 
configurations and a possible modular arrangement of the 
generation-conversion units. 


4223 (ANL/ES/PROC—79713, pp. 348-351) On-vehicle 
power generation at all speeds for electromagnetic Maglev 
concept. Kalsi, S. (Grumman Corp., Bethpage, NY (United 
States)). Argonne National Lab., IL (United States). [1993]. Con- 
tract DTFR53-92-C-00004. (CONF-930550—-: 13. international 
conference on magnetically levitated systems and linear drives, Ar- 
gonne, IL (United States), 19-21 May 1993). In 13th International 
Conference on Magnetically Levitated Systems and Linear Drives. 
463p. Order Number DE93040381. Source: OSTI; NTIS; INIS. 

The electromagnetic suspension (EMS) maglev utilizes attraction 
force between two electromagnets for generating levitating force. 
The Grumman EMS maglev levitation magnets are iron-cored su- 
perconductive type. A significant amount of power (~150 kW) is 
needed on vehicle for powering superconducting magnets and their 
cooling system, for air conditioning and heating systems, and for 
lighting. This power must be transferred to vehicle magnetically be- 
cause it is difficult to employ mechanical sliding contacts at high 
speeds 134 m/s (~300 mph). Grumman has adopted a power gen- 
eration concept which is a hybrid of the following two techniques. 
The first technique takes advantage of magnetic field variations in 
the airgap between the levitation magnet poles and the rail. The 
airgap field variations are caused by the slots in the rail. These 
field variations induce power into coils located in the face of each 
levitation pole. This generated power is a strong function of vehicle 
speed and it drops as the vehicle slows down. However, the power 
is required on vehicle at all speeds including standing still and for 
this reason the second technique for power generation is utilized. 
In this technique, the rail windings are supplied with a single phase 
high-frequency (600 Hz) current. This current creates a stationary 
magnetic field that pulsates at 600 Hz. Because this power genera- 
tion scheme is primarily dependent on the transformer action it is 
possible to generate the needed amount of power at all speeds 
(from standstill to full-speed). The drawback of this scheme is that 
the high frequency current (500 A) imposes additional heat load in 
the traction windings. To alleviate this problem, it is proposed that 
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the power be generated at low speeds with the high frequency ex- 
citation of traction windings, and at high speeds with the airgap 
field variations due to the rail slots. 


4224 (ANL/ES/PROC-—79713, pp. 352-357) Present state of 
development of synchronous long-stator propulsion system 
for TRANSRAPID Maglev trains. Henning, H.U. (Transportation 
Systems Group, Erlangen (Germany)). Argonne National Lab., IL 
(United States). [1993]. (CONF-930550—: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
IL (United States), 19-21 May 1993). In 13th International Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

The synchronous long-stator motor for the TRANSRAPID maglev 
vehicle is a propulsion system with proven service maturity. The 
overall concept is described and new technology prototypes are 
presented for the various subsystems and components. The main 
focus is on the converter and drive control systems. The converter 
system used features inverters equipped with GTO thyristors. The 
results obtained with a test converter system are discussed. The 
concept of the digital drive control system is also described along 
with the experience gained at the TRANSRAPID test facility (TVE) 
in Emsland in Northern Germany. 


4225 (ANL/ES/PROC-—79713, pp. 358-363) Power supply 
system for superconducting magnetic levitation system. Ikeda, 
Haruo (Railway Technical Research Institute, Tokyo (Japan)); Oht- 
suki, Hisao; Kitano, Jun-ichi; Osada, Yutaka; Katoh, Nobuo; 
Morishima, Naoki; Aizawa, Hidetoshi. Argonne National Lab., IL 
(United States). [1993]. (CONF-930550—: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
IL (United States), 19-21 May 1993). In 13th International Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

A development for the superconducting magnetic levitation sys- 
tem as a new high speed transportation has been progressing in 
Japan. Many kinds of running tests have been carried out at the 
test track with 7 km length in Miyazaki Prefecture since 1977. Now, 
a new test track is under construction in Yamanashi Prefecture. The 
driving system for the new test track employs a linear synchronous 
motor (LSM) with primary side on ground which consists of the su- 
perconducting magnets aboard the vehicle and the armature coils 
on the ground. The 3-phase ac current with variable frequency and 
variable amplitude, which synchronizes with the vehicle speed, is 
supplied to the armature coils. The power converter installed at the 
power conversion station feeds the driving power to the armature 
coils, and the vehicle speed is controlled by the amplitude of ac 
current. The circulating current type cycloconverters with a rating of 
16 MVA have been used as the driving power source for LSM at 
Miyazaki test track. This type cycloconverters have great influence 
on the utility power system. Then, it is decided to adopt PWM 
(Pulse Width Modulation) inverter at Yamanashi test track. There- 
fore, PWM inverter with a rating of 10 MVA was installed and some 
experimentations have been carried out at Miyazaki test track. The 
driving power is fed to the armature coils through change-over 
switchgears and power cable which represents a three-twisted ca- 
ble combined with a neutral wire. The change-over switchgears 
connect this power cable to the armature coils which are electri- 
cally divided into some sections of a fixed distance. Moreover, 
these change-over switchgears need to be operated many times 
without maintenance. This paper describes not only the new power 
supply system but also the function, configuration, and characteris- 
tics of each component for the LSM with primary side on ground in 
the superconducting magnetic levitation system. 


4226 (ANL/ES/PROC-—79713, pp. 364-369) Current control 
for thrust force controlling inverter of HSST. Miyashita, Ichiro 
(Technical Research Lab., Kanagawa (Japan)); Ohmori, Youichi. 
Argonne National Lab., IL (United States). [1993]. (CONF-930550-: 
13. international conference on magnetically levitated systems and 
linear drives, Argonne, IL (United States), 19-21 May 1993). In 
13th International Conference on Magnetically Levitated Systems 
and Linear Drives. 463p. Order Number DE93040381. Source: 
OSTI; NTIS; INIS. 

This paper discusses the current control systems of the thrust 
force controlling inverter of HSST, which improves the feeling of 
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acoustic noise generated from Linear Induction Motors (LIM). Since 
the maximum allowable frequency of the inverter is limited within a 
small value, due to the switching capability of GTO, any other 
method is needed to suppress the noise, without increasing in- 
verter switching frequency. Some newly developed PWM and 
current control methods are compared from the viewpoint of the 
perception of electromagnetic noise and the current controllability, 
using some running test data. 


4227 (ANL/ES/PROC-—79713, pp. 370-373) A novel maglev 
system driven by air-cored, linear induction motors. Levi, E. 
(Polytechnic Univ., Brooklyn, NY (United States)); Zabar, Z.; Biren- 
baum, L.; Yoo, S.Y. Argonne National Lab., IL (United States). 
[1993]. (CONF-930550-: 13. international conference on magneti- 
cally levitated systems and linear drives, Argonne, IL (United 
States), 19-21 May 1993). In 13th International Conference on 
Magnetically Levitated Systems and Linear Drives. 463p. Order 
Number DE93040381. Source: OSTI; NTIS; INIS. 

The propulsion, suspension, and guidance system, presented 
here, consists of two principal parts. The first is a horizontal linear 
co-axial array of coils energized in polyphase fashion. The second 
is an exterior conducting sleeve with a longitudinal cut along the 
bottom to provide an opening for mechanical support of the coils. 


The paper presents some encouraging results of a preliminary 
study. 


4228 (ANL/ES/PROC-—79713, pp. 374-379) Power electron- 
ics for linear synchronous motor propulsion systems. 
Perreault, D.J. (Massachusetts Institute of Technology, Cambridge, 
MA (United States)); Thornton, R.D. Argonne National Lab., IL 
(United States). [1993]. (CONF-930550-: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
IL (United States), 19-21 May 1993). In 13th Intemational Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

Drive requirements for linear synchronous motor propulsion sys- 
tems are described, and the potential converter architecture for this 
application compared. A series connection of current source con- 
verters is proposed which makes it feasible to take power directly 
from a medium dec voltage distribution bus through a chopper, re- 
ducing transformer and distribution line costs. Design tradeoffs for 
series connected converters are also discussed. Finally, a brief dis- 
cussion of the economics of converter design is presented. 


4229 (ANL/ES/PROC-—79713, pp. 380-385) Analytical evalu- 
ation of the influence of the armature coils distribution on the 
thrust of linear synchronous motor for Maglev. Trapanese, M. 
(Centro Ricerche sui Sistemi Elettrici di Potenza, Palermo (taly)). 
Argonne National Lab., IL (United States). [1993]. (CONF-930550-: 
13. international conference on magnetically levitated systems and 
linear drives, Argonne, IL (United States), 19-21 May 1993). In 
13th International Conference on Magnetically Levitated Systems 
and Linear Drives. 463p. Order Number DE93040381. Source: 
OSTI; NTIS; INIS. 

The paper deals with the role of the armature structure on the 
thrust of a superconducting linear synchronous motor for EDS 
(ElectroDynamic Suspension) Maglev. All the coils of the motor 
have been analytically modelled as filiform square shaped coils. 
Double and single layer armature structures can be described by 
the model and have been examined. It is shown that the thrust of 
the single layer structure is smoother than the thrust of the double 
layer structure. The role of the spatial distribution of the coils is 
also examined. It is shown that exists a critical dimension, which is 
derived, that states the maximum dimension of the allowed irregu- 
larities on the armature coils position. Irregularities, which are 


larger than this critical dimension, are shown to affect seriously the 
average thrust. 


4230 (ANL/ES/PROC—79713, pp. 386-391) Status of the 
safety certification process of the transrapid system. Blom- 
erius, |.J. Argonne National Lab., IL (United States). [1993]. 
(CONF-930550-: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 





On the threshold of the first maglev demonstration project 
TUEV's safety experts have successfully completed in the recent 
years the safety assessment of relevant subsystems and compo- 
nents which may be regarded as prototypes for a revenue 
application of TRANSRAPID. Safety and reliability of the specific 
maglev properties such as contact-free levitation, guidance, propul- 
sion, and braking (key functions of maglev technology) have been 
successfully approved. During test operation in TVE problems due 
to the stator mountings became obvious which could affect the 
guideway safety. The way to face the problems and to re-establish 
the operational safety of the guideway is shown. 


4231 (ANL/ES/PROC-—79713, pp. 392-397) Vertical dynam- 
ics of a superconducting suspension system. Casadei, D. 
(Universita degli Studi di Bologna (Italy)); Reggiani, U.; Serra, G.; 
Tani, A. Argonne National Lab., IL (United States). [1993]. (CONF- 
930550—: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 
1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

This paper deals with the analysis of the vertical dynamics of an 
electrodynamic levitation system using superconducting coils and a 
passive damping system. The vertical dynamics of the levitation 
system is described by the motion equation and the electromag- 
netic transient equations. The operation both in constant current 
mode and in constant flux mode is considered. The results show 
that the levitation system behaviour is different in the two operating 
modes and the effectiveness of the damping system depends on 
its distance from the levitation coil and its resistivity. The analysis 
can be also utilised in the design of an active control which allows 
the levitation system damping characteristics to be improved. 


4232 (ANL/ES/PROC-79713, pp. 398-404) Maglev 
command, control and communications system design re- 
quirements analysis and safety-critical architecture. Lewis, 
J.W. (Hughes Aircraft Co., Fullerton, CA (United States)); Yee, R.Y. 
Argonne National Lab., IL (United States). [1993]. (CONF-930550—: 
13. international conference on magnetically levitated systems and 
linear drives, Argonne, IL (United States), 19-21 May 1993). In 
13th International Conference on Magnetically Levitated Systems 
and Linear Drives. 463p. Order Number DE93040381. Source: 
OSTI; NTIS; INIS. 

The development of a control system for a maglev application 
can largely be based on existing control systems for fully automated 
rail based systems. However, various aspects, unique to maglev, 
will require new solutions. Foremost among these is the greatly in- 
creased speed. This, coupled with the desire for very frequent 
service, are requirements that go well beyond the capabilities of 
many existing systems. Another difference, with similarly significant 
effects on operational control system design, is the use of a linear 
synchronous motor located on the guideway. This greatly changes 
the design approach needed for maintaining adequate levels of 
propulsion or motor control. In this paper, those operational control 
system requirements unique to maglev will be discussed along with 
the appropriate architectural and technological responses. 


4233 (ANL/ES/PROC-—79713, pp. 405-410) Aerodynamic 
braking systems for maglev vehicles. Guglielmo, J.J. (Univ. of 
Illinois, Urbana-Champaign, IL (United States)); Zych, T.J.; Sivier, 
K.R. Argonne National Lab., IL (United States). [1993]. (CONF- 
930550—: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 
1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

This paper summarizes the results of a study of speed brake 
and drag chute deceleration systems for Maglev vehicles. These 
systems offer practical solutions to the need for additional braking 
in both routine and emergency decelerations. Three types of drag 
brakes are discussed: vehicle surface brakes (both forward and aft 
opening), and plug brakes. From the points-of-view of storage and 
operational simplicity, the plug-type brakes appear most feasible. 
Based on incremental deceleration requirements of 0.2g, a total 
exposed brake area of 11.6 m? is needed. Various types of drag 
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chute designs, materials, and development methods are also dis- 
cussed. Drag chute systems are sized for decelerations of 0.2g 
and 0.8g, resulting in requirements for 4.65 m and 9.30 m diameter 
canopies, respectively. 


4234 (ANUV/ES/PROC-79713, pp. 411-416) Signaling sys- 
tem of maglevetype HSST. Hashimoto, Fumio (Kyosan Electric 
Mfg. Co. Ltd., Yokohama (Japan)). Argonne National Lab., IL 
(United States). [1993]. (CONF-930550—: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
IL (United States), 19-21 May 1993). In 13th Intemational Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

The normal-conduction, maglevetype linear motor railway system 
HSST was commercially operated in the Yokohama Exposition held 
in Yokohama, Japan, from March 25 to October 1, 1989, using 
Model HSST-05 as the YES’89 Line (YOKOHAMA EXOTIC 
SHOWCASE). It was the first maglevetype railway system in 
Japan, and it accepted for railway business and was operated 
commercially for 6 months. Model HSST-04 of the system was 
demonstrated in the Saitama Exposition held in the city of 
Kumagaya, Saitama Prefecture, in March 1985. Based on the ex- 
perience and knowhow acquired throughout these events, the 
development of an urban-traffic-oriented maglevetype linear motor 
system was launched toward a goal of practical applications. In the 
meantime, a test system of 1.5 km length was constructed in 
Nagoya in May 1991, and the system has been tested to operate a 
train at a maximum speed of about 110 knvh. This brochure de- 
scribes an overview of the operation control system and its test 
results, which system is equipped in the test lines, with a particular 
emphasis on the railway-signaling system and the automatic opera- 
tion system among other numerous subsystems. 


4235 (ANL/ES/PROC-79713, pp. 417-419) Siemens opera- 


tions control system for maglev trains. Eilers, H. (Transportation 
Systems Group, Braunschweig (Germany)); Freitag, V.; Knigge, R. 


Argonne National Lab., IL (United States). [1993]. (CONF-930550—: 
13. international conference on magnetically levitated systems and 
linear drives, Argonne, IL (United States), 19-21 May 1993). In 
13th International Conference on Magnetically Levitated Systems 
and Linear Drives. 463p. Order Number DE93040381. Source: 
OSTI; NTIS; INIS. 

The maglev train operation is safeguarded and controlled by an 
operations control system which has been developed to full advan- 
tage by Siemens. For reasons of safety and economic efficiency, it 
is necessary to automate this system’s functions-with manual inter- 
vention only being required, if at all, to overcome disturbances. A 
multitude of interconnecting functions are necessary to carry out 
the tasks of an operations control system. These functions are 
grouped according to three main task areas and effected as sub- 
systems - central, decentral and mobile. During the course of 
several research projects, these subsystems have been further de- 
veloped for maximum efficiency. 


4236 (ANL/ES/PROC-—79713, pp. 420-423) Influence of JR 
maglev on environment. Kokubun, Nobuyuki; Honda, Atsushi; Ya- 
sunami, Morio. Argonne National Lab., IL (United States). [1993]. 
(CONF-$30550—: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th international Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 

A new test line is presently being constructed in the Yamanashi 
Prefecture for testing the practical use of superconducting magneti- 
cally levitated trains. The environmental impact assessment for the 
construction was completed in Sept 1990. By Jan 1993, about 
4000 m of the system has been excavated. In this paper, data is 
presented on noise, vibration, and magnetic field measurements in 
the Miyazaki test track. Predicted performance of train operations 
at speeds of 500 knv/h on the Yamanashi test line, and information 
on booming noise by micro-pressure waves is presented. 


4237 (ANL/ES/PROC—79713, pp. 424-429) Train control 
systems for superconductive magnetic levitation system. Kub- 
ota, Kiyoto; Tanaka, Toyoji; Osada, Yutaka; Sasaki, Shin; Yokota, 
Yoshinao. Argonne National Lab., IL (United States). [1993]. 
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(CONF-930550-: 13. international conference on magnetically levi- 
tated systems and linear drives, Argonne, IL (United States), 19-21 
May 1993). In 13th International Conference on Magnetically Levi- 
tated Systems and Linear Drives. 463p. Order Number 
DE93040381. Source: OSTI; NTIS; INIS. 

The train control system of the JR Maglev, a high speed mass 
transportation system, is composed of traffic control system, drive 
control system, safety control system, train position detecting sys- 
tem and communication system. On the basis of the train control 
system of the conventional railway systems in which train is driven 
automatically, the new train control system has been developed for 
the JR Maglev system. 


4238 (ANL/ES/PROC—79713, pp. 430-433) Maglev demon- 
stration project site location study. Lennon, L.C. Argonne 
National Lab., IL (United States). [1993]. (CONF-930550-: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 
Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

In November 1991, the New York State Thruway Authority 
(NYSTA) retained Berger, Lehman Associates, P.C. with its sub- 
consultant Transrapid International to conduct a Maglev 
Demonstration Project Site Location Study. The goal of this study 
was to identify four sites along the Thruway, each between 25 and 
50 miles long, which might be suitable for the development of a 
maglev demonstration facility. This paper describes the site 
selection process and the four alternative sites proposed for con- 
sideration by NYSTA. 


4239 (ANL/ES/PROC-—79713, pp. 434-440) The environ- 
mental impact of MAGLEV: A comparative study. McClintock, 
M.C. Argonne National Lab., IL (United States). [1993]. (CONF- 
930550—: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 
1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

The rising economic and environmental cost of today’s existing 
transportation infrastructure has necessitated the development of 
alternative transportation means. This study has been conducted to 
evaluate the environmental impact of a magnetic levitation system. 
It was found that maglev potentially operates at energy intensities 
less than that of airplanes or automobiles. Further reduction in en- 
ergy use can be achieved by decreasing the operating speed of 
the maglev system. Associated decrease in emissions are found as 
well. The use of centralized power facilities for power generation 
will allow the use of alternative fuels and will produce power more 
efficiently than mobile sources such as jets or automobile engines. 
Constructing maglev along existing rights of way for highways and 
railways will substantially reduce the environmental impact of the 
system construction by localizing the construction impact to areas 
where an impact has already been made. 


4240 (ANL/ES/PROC-79713, pp. 441-445) Safety evalua- 
tion test for electromagnetic levitation transport system H-100. 
Mizuma, Takeshi (Traffic Safety and Nuisance Research Institute, 
Tokyo (Japan)); Sato, Yasuhiro; Masada, Eisuke. Argonne National 
Lab., IL (United States). [1993]. (CONF-930550—: 13. international 
conference on magnetically levitated systems and linear drives, Ar- 
gonne, IL (United States), 19-21 May 1993). In 13th International 
Conference on Magnetically Levitated Systems and Linear Drives. 
463p. Order Number DE93040381. Source: OSTI; NTIS; INIS. 
This paper reports test results on the support and guidance sys- 
tem, the propulsion system, electrical equipment system and etc. 
obtained from basic tests conducted for safety evaluation on the 
Nagoya test track with electromagnetic levitation vehicle H-100. 


4241 


(ANL/ES/PROC—79713, pp. 446-451) A dynamic com- 
puter simulation of a high speed Maglev vehicle. Pierre, C. de 
(Hughes Aircraft Co., Fullerton, CA (United States)). Argonne 
National Lab., IL (United States). [1993]. (CONF-930550-: 13. in- 
ternational conference on magnetically levitated systems and linear 
drives, Argonne, IL (United States), 19-21 May 1993). In 13th Inter- 
national Conference on Magnetically Levitated Systems and Linear 
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Drives. 463p. Order Number DE93040381. Source: OSTI; NTIS; 
INIS. 

The Maglev Performance Simulation (MPS) program is a com- 
puter simulation tool which provides performance assessment of 
high speed magnetically levitated transportation systems. Using 
MPS, a simulated maglev vehicle is made to traverse a hypotheti- 
cal route. The performance of the vehicle, which is constrained by 
the comfort requirements of the passengers, the dynamics of the 
vehicle, the alignment of the route, and the desire to minimize en- 
ergy costs is determined by the total trip time. Trip times for 
“standing” vs. “seat belted” comfort values are compared, then radii 
of curvatures are relaxed, and the trip times are compared with the 
initial route geometry. Speed vs. distance graphs are generated, il- 
lustrating speeds at different points in the route. Instantaneous 
propulsion power is provided in a power vs. distance graph and the 
total energy is calculated for the entire trip. A calculation is then 
made for the total energy consumption of a hypothetical maglev 
transportation system using 400 vehicles. 


4242 (ANL/ES/PROC-—79713, pp. 452-456) Maglev auto- 
mated preventive maintenance system. Ng, J.S. (Hughes 
Aircraft Co., Fullerton, CA (United States)); Harris, A.L.; Amoon, 
M.E. Argonne National Lab., IL (United States). [1993]. (CONF- 
930550—: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 
1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

When maglev technology is implemented, it must not only be op- 
erationally efficient and safe, but it must also be reliable and cost 
competitive to operate and maintain. Unexpected failures and high 
maintenance costs must be minimized. This paper describes a sys- 
tem concept for an automated preventive maintenance system that 
provides predictions of degraded performance and imminent fail- 
ures based on closely monitoring key system parameters. Data 
collected and monitored on each train are relayed to receivers at 
each station as the train passes through. This information is then 
analyzed at a central maintenance monitoring and control facility, 
and provides notification by alerts or warnings of impending failures 
in near real time to the trains. The maintenance control facility can 
also electronically provide diagnostic and technical manual informa- 
tion and instructional procedures to maintenance uses throughout 
the system. The system described provides an effective mainte- 
nance management system for the maglev train and minimizes 
maintenance costs as well as increasing system availability and 
sustaining maximum ridership. 


4243 (KTM/E-B-136) MOBILE - Energy and the environ- 
ment in transportation: Master plan for an energy technology 
research programme 1993-1998. Nylund, N.O. (Technical Re- 
search Centre of Finland, Espoo (Finland). Lab. of Fuel and 
Process Technology); Laurikko, J. Ministry of Trade and Industry, 
Helsinki (Finland). Energy Dept. 1993. 61p. Project KTM- 
282/881/92. Order Number DE94702062. Source: OSTI; NTIS. 

MOBILE Research Programme. The master plan is also pub- 
lished in Finnish as report no B:135. 

In Finland, the most significant problems and research aims in 
the field of energy use and environmental impacts of the traffic 
sector are the control and reduction of both acidifying and carbon 
dioxide emissions, study and reduction of emissions deteriorating 
the quality of ambient air, increasing the effectiveness of various 
traffic systems, and development of technology and export prod- 
ucts related to environmental protection. The objective of this 
research programme on the energy use and its environmental im- 
pacts in transportation is, how to take care of the transport and 
passenger traffic in Finnish conditions with minimum energy con- 
sumption and harmful emissions. The programme is divided to two 
main sections: technical development and system studies, and it 
covers the following issues: 1. Motor fuels. 2. Engine technology. 
3. Development of vehicles and subsystems. 4. Demonstrations 
and field tests. 5. Strategic planning. 6. Driving cycles and load 
factors of different vehicles and transport systems. 7. Emissions, 
air quality and evaluation. 





4244 (LA-UR-93-2855) Application of adaptive and neural 
network computational techniques to Traffic Volume and Clas- 
sification Monitoring. Mead, W.C.; Fisher, H.N.; Jones, R.D.; 
Bisset, K.R.; Lee, L.A. Los Alamos National Lab., NM (United 
States). [1993]. 27p. Sponsored by Department of Transportation, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940128—1: Transportation Research Board annual meeting, 
Washington, DC (United States), Jan 1994). Order Number 
DE93040256. Source: OSTI; NTIS; GPO Dep. 

We are developing a Traffic Volume and Classification Monitoring 
(TVCM) system based on adaptive and neural network computa- 
tional techniques. The value of neutral networks in this application 
lies in their ability to learn from data and to form a mapping of arbi- 
trary topology. The piezoelectric strip and magnetic loop sensors 
typically used for TVCM provide signals that are complicated and 
variable, and that correspond in indirect ways with the desired 
FWHA 13-class classification system. Further, the wide variety of 
vehicle configurations adds to the complexity of the classification 
task. Our goal is to provide a TVCM system featuring high accu- 
racy, adaptability to wide sensor and envirorunental variations, and 
continuous fault detection. We have instrumented an experimental 
TVCM site, developed PC-based on-line data acquisition software, 
collected a large database of vehicles’ signals together with accu- 
rate ground truth determination, and analyzed the data off-line with 
a neural net classification system that can distinguish between 
class 2 (automobiles) and class 3 (utility vehicles) with better than 
90% accuracy. The neural network used, called the Connectionist 
Hyperprism Classification (CHC) network, features simple basis 
functions; rapid, linear training algorithms for basis function ampli- 
tudes and widths; and basis function elimination that enhances 
network speed and accuracy. Work is in progress to extend the 
system to other classes, to quantify the system’s adaptability, and 
to develop automatic fault detection techniques. 
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Refer also to citation(s) 3007, 3134, 3139, 3375, 3487, 3500, 3837, 
3851, 3852, 3982, 4047, 4061, 4114, 4115, 4450, 4667, 4812 


4245 (CONF-9204250-, pp. 9-10) EPRI’s industrial energy 
management program. Mergens, E. (EPRI, Houston, TX (United 
States)); Niday, L. Texas A and M Univ., College Station, TX 
(United States). Energy Systems Lab. [1992]. From 14. national in- 
dustrial energy technology conference; Houston, TX (United 
States); 22-23 Apr 1992. In Fourteenth National Industrial Energy 
Technology Conference: Proceedings. 251p. Order Number 
DE93016698. Source: OSTI; NTIS. 

The loss of American industry jobs to foreign competition is 
made worse by national concerns over fuels combustion and other 
industrial activity effects on our environment. Energy efficiency pro- 
grams and new electrical processes can play a major role in 
restoring the environment and in creating a stronger industrial 
sector in the national economy. Since 1984 the Electric Power Re- 
search Institute has been establishing industry specific Centers and 
Offices nationwide to assist electric utilities and their customers in 
managing for a better use of energy. Hundreds of joint industry/ 
utility projects are funded at a level in excess of $10 million annu- 
ally. By providing technical guidance and sponsoring research and 
development projects, these Centers and Offices are a key element 
in EPRI's role of improving the value of electricity to consumers. 
The specific contributions of this program and how industry and 
utilities can jointly benefit from its activities are discussed. 


4246 (CONF-9204250-, pp. 11-17) The energy impact of 
industrial recycling and waste exchange. Phillips, W.C. (North 
Carolina Energy Division, Raleigh (United States)). Texas A and M 
Univ., College Station, TX (United States). Energy Systems Lab. 
[1992]. From 14. national industrial energy technology conference; 
Houston, TX (United States); 22-23 Apr 1992. In Fourteenth Na- 
tional Industrial Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

Recycling and waste exchange, particularly in the industrial sec- 
tor, has a substantial positive energy impact and one that can 
often be accomplished at little or no expense. Recycling saves 
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energy because the secondary materials being recycled are “pre- 
processed”, and this requires less manufacturing operations than 
creating products from virgin materials. Process energy reduction 
possible by recycling is estimated to be as high is 95% for 
aluminum and 88% for plastics. Industrial waste exchange is facili- 
tated by having an independent agency to publicize and coordinate 
materials availability and exchange. The North Carolina Energy Di- 
vision is a cosponsor of one such agency, the Southeast Waste 
Exchange In Charlotte, and has funded workshops on the 
recycling-energy connection and waste minimization. Although the 
paper, plastic and glass familiar to residential recyclers are also 
exchanged at the industrial level, in addition, industrial waste ex- 
change deals extensively with solvents, oils, acids and alkalis and 
other specialty substances. 6 refs., 1 fig., 1 tab. 


4247 (CONF-9204250—, pp. 18-25) Hoechst Celanese En- 
ergy Model. Fitzpatrick, B.A. (Hoechst Celanese Corp., Bishop, TX 
(United States)); Gangadhar, K. Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OSTI; NTIS. 

The Hoechst Celanese Energy Model is used for budget prepa- 
ration and reconciliation and for ongoing plant optimization. The 
model optimizes variable utilities production costs using a linear 
programming approach. Every operating area provides input to the 
model for use in forecasting their utilities demand. All costs associ- 
ated with utilities production are reduced to the costs of water, fuel 
gas and electricity. The various plant balances and restrictions to 
operation are applied to the linear programming in the form of con- 
straint equations. Across the plant, equivalent turbines and motors 
are available for steam balancing. Variables have been added to 
the program to represent variable steam and electricity demand. 
The model converges to an optimal solution and then selects the 
closest match of possible turbine/motor combinations to this 
solution. Heuristics are applied to determine if it is practical to im- 
plement the optimal solution. 1 ref., 6 figs. 


4248 (CONF-9204250-, pp. 26-30) Industrial energy audit- 
ing: An opportunity for improving energy efficiency and 
industrial competitiveness. Glaser, C. (Dept. of Energy, Wash- 
ington, DC (United States)). Texas A and M Univ., College Station, 
TX (United States). Energy Systems Lab. [1992]. From 14. national 
industrial energy technology conference; Houston, TX (United 
States); 22-23 Apr 1992. In Fourteenth National Industrial Energy 
Technology Conference: Proceedings. 251p. Order Number 
DE93016698. Source: OSTI; NTIS. 

This paper describes the Department of Energy's industrial en- 
ergy auditing program, its achievements to date, and future plans. 
The Energy Analysis and Diagnostic Center (EADC) Program 
provides no-cost energy audits to small and medium size manufac- 
turers, and recommends ways to cut plant energy use. The 
program is conducted by universities for the DOE, and has per- 
formed over 3,600 audits since 1976. Approximately 55 percent of 
the recommendations made through the EADC program are 
implemented by industry. Since program inception, audit recom- 
mendations have produced a cumulative national energy savings of 
about 67 trillion Btus, valued at $365 million. The National Energy 
Strategy (NES) has identified industrial energy audits as a cost- 
effective means to reduce energy consumption in industry. In 
support of the NES, the EADC program is expanding, and plans to 
have 40 operational EADCs by the year 2000. Through outreach 
activities, EADCs will also encourage similar private-sector pro- 
grams, e.g. utility-conducted industrial audits performed for 
demand-side management programs. 3 refs., 1 fig., 3 tabs. 


4249 (CONF-9204250-, pp. 105-109) Microwaves and 
chemistry: The catalysis of an exciting marriage. Wan, J. 
(Queen’s Univ., Kingston, Ontario (Canada)). Texas A and M Univ., 
College Station, TX (United States). Energy Systems Lab. [1992]. 
From 14. national industrial energy technology conference; Hous- 
ton, TX (United States); 22-23 Apr 1992. In Fourteenth National 
Industrial Energy Technology Conference: Proceedings. 251p. Or- 
der Number DE93016698. Source: OSTI; NTIS. 
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The potential of microwave power as a tool to facilitate chemical 
reactions has not whetted the chemist’s appetite in the past and 
the phenomenon and uses of microwaves have remained in the 
corner of spectroscopists and engineers for a long time. The possi- 
bility of microwave initiating chemical changes has nevertheless 
excited our imagination for the past ten years. The author presents 
the original development of the concept of microwave catalysis/ 
sensitization in chemistry and the coming of age of the techniques 
as an enabling technology in the industrial world. A number of 
demonstrated applications ranging from hydrocarbon oxidations to 
environmental technology are illustrated. 10 refs., 1 fig., 2 tabs. 


4250 (CONF-9204250-, pp. 110-116) Impulse drying of pa- 
per: A review of recent research. Orloff, D.I. (Inst. of Paper 
Science and Technology, Atlanta, GA (United States)). Texas A 
and M Univ., College Station, TX (United States). Energy Systems 
Lab. [1992]. Contract RP3328-03. From 14. national industrial en- 
ergy technology conference; Houston, TX (United States); 22-23 
Apr 1992. In Fourteenth National Industrial Energy Technology 
Conference: Proceedings. 251p. Order Number DE93016698. 
Source: OSTI; NTIS. 

impulse drying is a new process for drying paper that holds 
great promise for reducing the energy consumed during the manu- 
facture of paper and similar web products. About half of the paper 
manufactured in the US is comprised of heavyweight grades. Early 
attempts to commercialize impulse drying for these grades were 
complicated by the occurrence of sheet delamination. Research at 
the Institute of Paper Science and Technology (IPST) has demon- 
strated that ceramic coated press rolls have the potential for 
controlling heat transfer to the wet sheet, thereby allowing 
delamination-free impulse drying. Recent pilot dryer experiments 
demonstrate that heavyweight grades can be impulse dried to 60% 
solids in a 40 millisecond nip, resulting in a 300 kWh per ton en- 
ergy savings over conventional drying. With full implementation, at 
least 6,000,000 barrels of imported oil could be saved each year. 
These studies also confirm a 25% improvement to critical paper 
physical properties which will allow energy saving fiber substitution 
strategies. This paper reviews many of the key research findings 
that form the basis for plans to commercialize this important new 
technology. 16 refs., 18 figs. 


4251 (CONF-9204250-, pp. 136-141) Membrane separa- 
tions research. Fair, J.R. (Univ. of Texas, Austin (United States)). 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1992]. From 14. national industrial energy technol- 
ogy conference; Houston, TX (United States); 22-23 Apr 1992. In 
Fourteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 251p. Order Number DE93016698. Source: OSTI; NTIS. 
The use of membranes for separating gaseous and liquid mix- 
tures has grown dramatically in the past 15 years. Applications 
have been dominated by light gas separations and water purifica- 
tion. During this pioneering period, equipment containing the 
membrane surfaces has been developed to a point where failures 
are minimal and the membranes themselves are sufficiently 
rugged. For each application, the membrane material itself is the 
key to the separation. Among the potential application areas of 
membranes is that of waste minimization. This area is emphasized 
in the paper, with recognition that a combination of membranes 
and other separation techniques may represent the optimal design 
from a cost-energy point of view. It is concluded that the use of 
membranes will expand further into the field of industrial separa- 
tions, with membrane materials being tailor-made to provide both 
high selectivities and large throughputs. 5 refs., 11 figs., 1 tab. 


4252 (CONF-9204250-, pp. 142-146) Two stage vapor 
compression heat pump with solution circuits: Catering to si- 
multaneous chilling and water heating needs. RAne, M.V. 
(Energy Concepts Co., Annapolis, MD (United States)); Raderma- 
cher, R. Texas A and M Univ., College Station, TX (United States). 
Energy Systems Lab. [1992]. From 14. national industrial energy 
technology conference; Houston, TX (United States); 22-23 Apr 
1992. In Fourteenth National Industrial Energy Technology Confer- 
ence: Proceedings. 251p. Order Number DE93016698. Source: 
OSTI; NTIS. 

The benefits of using a two stage vapor compression heat pump 
with ammonia water solution circuits (VCHSC) to simultaneously 
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provide chilled water for air conditioning and hat water for various 
uses are reviewed. The performance results for a two stage 
VCHSC are summarized. Experimental results indicate that the two 
stage VCHSC can achieve cooling coefficient of performances as 
high as 1.04 while pumping heat through a lift of 194°F (108°C). 
Comparison is made with a system consisting of a vapor compres- 
sor chiller and a gas fired furnace. The basis for comparison being 
primary energy usage, energy cost and initial cost of the systems. 
Energy saving at various operating conditions is estimated. In 
some cases, energy saving could be as high as 31%. Based on 
the national average energy prices in 1991 and the projected 
prices for 1995, suitable applications for the two stage VCHSC 
have been identified. 4 refs., 2 figs., 4 tabs. 


4253 (CONF-9204250-, pp. 150) Styrene purification and 
recovery using freeze crystallization. Heist, J.A. (FTC Acquisi- 
tion Corp., Raleigh, NC (United States)); Wrobel, P.J. Texas A and 
M Univ., College Station, TX (United States). Energy Systems Lab. 
[1992]. From 14. national industrial energy technology conference; 
Houston, TX (United States); 22-23 Apr 1992. In Fourteenth Na- 
tional Industrial Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

Lab tests have demonstrated the ability to separate styrene from 
ABS and SAN plastics wastes by cooling the waste until the styrene 
begins to crystallize. The same process that recovers styrene from 
these wastes can be used to purify styrene, in place of conven- 
tional distillation columns, with substantial reductions in energy 
consumption. The impact on plant energy balances for a typical 
styrene plant is presented, along with the results from lab testing. 


4254 (CONF-9204250-, pp. 152-154) Energy efficiency in 
cryogenic fractionation through distributive distillation. Carra- 
dine, C.R. (Stone & Webster Engineering Corp., Houston, TX 
(United States)); McCue, R.H. Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OSTI; NTIS. 

The Advanced Recovery System (ARS) is a patented process 
that uses the principle of distributed distillation to achieve energy 
efficiency in the olefins process. This paper describes the concept 
of ARS and how, by integrating the chill-down and cryogenic frac- 
tionation steps, the technology can significantly reduce refrigeration 
power requirements. ARS technology can be applied to revamps of 
existing plants as well as new plant designs. Additional applications 
are now being considered in the integration of refinery off-gas 
streams with the olefins process. 2 figs. 


4255 (CONF-9204250-, pp. 155-160) Acid/base recovery 
from sodium sulfate. Niksa, M.J. (ELTECH Research Corp., Fair- 
port Harbor, OH (United States)). Texas A and M Univ., College 
Station, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OSTI; NTIS. 

Large amounts of sodium sulfate are produced as a by-product 
of many diverse industries, Some of this material is recycled inter- 
nally. Some is upgraded and sold as a product. Most is disposed 
of as waste in landfills, or discharged to deep-wells, or bodies of 
water. Electrolytic regeneration of by-product sodium sulfate can 
profitably exploit this valuable internal resource. ELTECH has a 
proven record in the development of long-life anodes for use in 
acid sulfate solutions, and in providing high performance elec- 
trolytic generators. 2 refs., 7 figs., 1 tab. 


4256 


(CONF-9204250-, pp. 161-166) Commercial applica- 
tion of freeze crystallization. Gorgol, R.G. (HPD Inc., Naperville, 
IL (United States)). Texas A and M Univ., College Station, TX 
(United States). Energy Systems Lab. [1992]. From 14. national in- 


dustrial energy technology conference; Houston, TX (United 
States); 22-23 Apr 1992. In Fourteenth National Industrial Energy 
Technology Conference: Proceedings. 251p. Order Number 
DE93016698. Source: OSTI; NTIS. 





Industrial use of freezing for component purification and separa- 
tion is well understood, but commercial applications have been 
limited. Development of this process for commercial use has now 
been performed. The unique features of freeze crystallization, low 
temperature operation, separation of organic and in-organic con- 
taminants, can be put to use. Freeze crystallization can be applied 
both economically and practically for specific wastewater applica- 
tions. 4 figs., 1 tab. 


4257 (CONF-9204250—, pp. 167-169) Advanced oxidation 
technology for pulp mill effluent. Hart, J.R. (EPRI, Atlanta, GA 
(United States)). Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1992]. From 14. national industrial 
energy technology conference; Houston, TX (United States); 22-23 
Apr 1992. In Fourteenth National Industrial Energy Technology 
Conference: Proceedings. 251p. Order Number DE93016698. 
Source: OSTI; NTIS. 

The composition of effluent from various Pulping processes can 
exhibit a wide range of physical and chemical parameters. The dis- 
solved solids consist of the chemicals derived from the wood 
material plus the chemicals added to the specific pulping process. 
No one technology can adequately treat these effluent streams, 
rather a combination of treatment methods is often required. Ad- 
vanced oxidation is one technology which has application to 
bleached Kraft pulp effluent, principally for color reduction. 


4258 (CONF-9204250-, pp. 170-172) Industrial gases as a 
vehicle for competitiveness. Dale, J.R. (BOC Group, Inc., Murray 
Hill, NJ (United States)). Texas A and M Univ., College Station, TX 
(United States). Energy Systems Lab. [1992]. From 14. national in- 
dustrial energy technology conference; Houston, TX (United 
States); 22-23 Apr 1992. In Fourteenth National Industrial Energy 
Technology Conference: Proceedings. 251p. Order Number 


DE93016698. Source: OSTI; NTIS. 
Industrial gases are produced using compressed air and power. 
Improvements in air separation technology have resulted in a 


marked decrease in the cost of nitrogen and oxygen production. 
The use of those gases in industrial applications has resulted in 
energy savings. Several cases are reviewed to show the diversity 
and options available to enable cost savings and environmentally 
driven process improvements. 


4259 (CONF-9204250—, pp. 199-207) Demand Side Man- 
agement (DSM) through absorption refrigeration systems. 
Chao, P.Y.; Shukla, D.; Amarnath, A.; Mergens, E. Texas A and M 
Univ., College Station, TX (United States). Energy Systems Lab. 
[1992]. From 14. national industrial energy technology conference; 
Houston, TX (United States); 22-23 Apr 1992. In Fourteenth Na- 
tional Industral Energy Technology Conference: Proceedings. 
251p. Order Number DE93016698. Source: OSTI; NTIS. 

The emerging concept of Demand Side Management (DSM) has 
achieved considerable importance in the 90’s. it is estimated that 
since 1977, the number of utility-sponsored DSM programs have 
expanded from 134 to nearly 1,300. These programs have resulted 
in capacity deferrals of more than 21,000 MW. By conservative es- 
timates, this translates into $21 billion dollars in avoided costs. The 
various DSM programs can be divided into six major groups. They 
are Peak Clipping, Valley filling, Load Shifting, Strategic Conserva- 
tion, Strategic Load Growth, and Flexible Load Shaping. 
Absorption Refrigeration from waste heat offers a viable option for 
DSM. This will either reduce the peak load (peak clipping) or the 
base load (strategic conservation), depending on the plant's situa- 
tion and the utility rate structure. This paper examines various 
application modes for absorption refrigeration as a DSM option. 
Proper procedure of evaluating absorption refrigeration potential is 
illustrated by two recent case studies. 10 refs., 13 figs. 


4260 (CONF-9204250-, pp. 209-213) A novel approach to 
determining motor load. Brown, M. (Georgia Tech Research Inst., 
Atlanta (United States)). Texas A and M Univ., College Station, TX 
(United States). Energy Systems Lab. [1992]. From 14. national in- 
dustrial energy technology conference; Houston, TX (United 
States); 22-23 Apr 1992. In Fourteenth National Industrial Energy 
Technology Conference: Proceedings. 251p. Order Number 
DE93016698. Source: OSTI; NTIS. 
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Properly sized electric motors are essential if industrial plant effi- 
ciency is to be optimized and energy costs minimized. Because of 
the difficulty in making power measurements on three phase mo- 
tors, loading is rarely, if ever, checked. A simple indication of motor 
load can be achieved by measuring operating speed because 
speed and load are almost linearly related. The decrease in motor 
speed from no load conditions, referred to as slip, can be deter- 
mined with a non-contact, optical tachometer. Field measurements 
of motor slip were conducted at a textile plant to quantify motor 
load conditions. To verify the relationship between operating speed 
and load, measurements of motor power consumption on a repre- 
sentative number of motors were also conducted. The results of 
the motor survey, including number of motors, size, and load, are 
summarized in this paper along with an estimate of the savings 
from replacing oversized motors. 3 figs., 4 tabs. 


4261 (CONF-9204250--, pp. 214-218) Process integration 
study of a poultry processing plant. Meffert, W.A. (Georgia Tech 
Research Inst., Atlanta (United States)). Texas A and M Univ., Col- 
lege Station, TX (United States). Energy Systems Lab. [1992]. 
From 14. national industrial energy technology conference; Hous- 
ton, TX (United States); 22-23 Apr 1992. In Fourteenth National 
Industrial Energy Technology Conference: Proceedings. 251p. Or- 
der Number DE93016698. Source: OSTI; NTIS. 

This paper presents the results of a process integration study of 
a poultry processing plant. The Pinch Methodology was utilized to 
set targets for process energy use and to critique previous at- 
tempts at energy conservation in poultry plants. It was found that 
not all the energy conservation measures previously implemented 
in the plant were conducive for minimum energy design. This study 
revealed that designing a poultry plant for minimum energy use is 
possible with currently available techniques. Further, existing plants 
can be retrofitted to improve process energy use easily. Most sig- 
nificant is the minimum energy design target for a process that has 
been studied very thoroughly in the past. This target answers the 
question, how much better could the poultry process be? The au- 
thor has also found that the Pinch Methodology can be easily 
programmed on a spreadsheet. Many energy conservation engi- 
neers have shied away from Pinch analyses in the past. However, 
it is a very useful tool that can be easily applied after the initial in- 
ertia of training is overcome. 4 refs., 5 figs., 1 tab. 


4262 (CONF-9204250-, pp. 219) Environmental protection 
through energy efficiency: Catalyzing new opportunities. Sil- 
biger, A. (Bruce Co., Washington, DC (United States)); Smith, J.B. 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1992]. From 14. national industrial energy technol- 
ogy conference; Houston, TX (United States); 22-23 Apr 1992. In 
Fourteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 251p. Order Number DE93016698. Source: OSTI; NTIS. 

Increasing attention to environmental issues at home and abroad 
is providing a new impetus for companies to improve energy 
efficiency. In doing so, this attention is creating new market oppor- 
tunities for energy efficient products. There is _ increasing 
recognition that energy, environment, and economic issues are 
closely linked. In this era of increasing environmental awareness, 
US companies are finding that improving energy efficiency provides 
a cost effective means to reduce the environmental impact of their 
operations, improve compliance with environment standards, and 
promote a better image. The opportunities for companies to im- 
prove energy efficiency are enormous. The National Academy of 
Sciences has estimated energy efficiency could reduce overall in- 
dustrial energy demand by 25 percent shortly after the turn of the 
century. Companies that seek to capitalize on these opportunities 
are likely to find the EPA ready to support them. While the agency 
will maintain its regulatory functions, it is increasingly emphasizing 
voluntary programs. This shift reflects a recognition that working 
cooperatively with the private sector to achieve mutual goals is of- 
ten more effective than taking a regulatory approach. 


4263 (CONF-9204250-, pp. 220-224) Specifying waste 
heat boilers. Ganapathy, V. (ABCO Industries, Abilene, TX 
(United States)). Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1992]. From 14. national industrial 
energy technology conference; Houston, TX (United States); 22-23 
Apr 1992. In Fourteenth National Industrial Energy Technology 
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Conference: Proceedings. 
Source: OSTI; NTIS. 
Waste heat boilers or Heat Recovery Steam Generators(HRSGs) 
as they are often called are used to recover energy from waste 
gas streams in chemical plants, refineries, kilns, incineration sys- 
tems and cogeneration and combined cycle plants, to mention a 
few applications. Depending on several factors such as quantity of 
gas or steam flow, cleanliness of gas, gas and steam pressure and 
space availability, they may take various configurations. Consul- 
tants and engineers who specify and evaluate HRSGs should be 
aware that several factors influence the final configuration of 
HRSGs. Some of these factors are discussed. 1 ref., 5 figs. 


251p. Order Number DE93016698. 


4264 (CONF-9204250-, pp. 236-243) Energy efficiency im- 
provement by measurement and control: A case study of 
reheating furnaces in the steel industry. Maartensson, A. (Lund 
Univ. (Sweden)). Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1992]. From 14. national industrial 
energy technology conference; Houston, TX (United States); 22-23 
Apr 1992. In Fourteenth National Industrial Energy Technology 
Conference: Proceedings. 251p. Order Number DE93016698. 
Source: OSTI; NTIS. 

The aim of this paper is to analyze the possibilities for energy ef- 
ficiency improvements through utilization of measurement and 
automatic control; this includes both direct fuel savings and indirect 
savings due to product quality improvements. Focus is on energy 
use in steel reheating furnaces for rolling mills. The demands on 
the reheating process and the operational conditions that are es- 
sential for its control are described. An analysis is made of possible 
reductions in energy use as a result of improved control. A survey 
is included of furnace control systems in steel plants; such equip- 
ment has been designed and implemented in order to optimize the 
reheating process. Reports of achieved savings are presented, and 
demands on measurement and control systems for successful im- 
plementation are discussed. Economic analyses, in terms of life 
cycle costs and estimated savings, are made for three levels of 
measurement and control systems. Reductions in energy use of up 
to 20 percent can be expected for the type of process studied, as a 
result of investments in information technology; it is also concluded 
that such investments are cost-effective. 23 refs., 9 figs., 3 tabs. 


4265 (CONF-9303108-, pp. 86) Black liquor gasification 
process review and status update. Brown, C. Sr. (Weyerhaeuser 
Paper Co., Tacoma, WA (United States)). Texas A and M Univ., 
College Station, TX (United States). Energy Systems Lab. [1993]. 
From 15. national industrial energy technology conference; Hous- 
ton, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

After more than two decades of research and development, 
black liquor gasification is poised to become a commercial reality 
in the 90’s. Several promising developments are underway in North 
America and Europe. In fact, all major recovery boiler manufactur- 
ers are now actively involved in black liquid gasifier developments. 
Leading the way is Gotaverken’s Chemree process. Their 3 tph 
solids demonstration unit has been in commercial operations since 
late 1991. Following a close second in the MTCI process, whose 2 
tph solids demonstration is scheduled to startup this summer. ABB- 
Combustion Engineering have reported promising test results on a 
0.2 tph CFB facility and have announced plans for a pilot demon- 
stration. Tampella and Ahlstrom each have small pilot facilities (0.2 
tph) focused on developing pressurized gasifiers. Their work is 
complemented by research at VTT (The Technical Research 
Centre of Finland) who have a 0.2 tph pressurized fluid bed test fa- 
cility. The purpose of this paper is to describe these processes and 
provide an update on their status of development. 


4266 (CONF-9303108-, pp. 97-111) Identifying savings op- 
portunities. Chari, S. (Synergic Resources Corp., Brookfield, WI 
(United States)). Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1993]. From 15. national industrial 
energy technology conference; Houston, TX (United States); 24-25 
Mar 1993. In Fifteenth National Industrial Energy Technology Con- 
ference: Proceedings. 371p. Order Number DE93016699. Source: 
OSTI; NTIS. 
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In this paper, guidelines for identifying energy savings opportuni- 
ties in industrial plants are discussed. The analytical approach 
used in this discussion stems from the fundamental principle that 
the total energy into and out of any process is constant. The start- 
ing point for identifying energy saving opportunities is to balance 
the equation INPUT = OUTPUT + LOSSES. Subsequent steps are 
devoted to identifying the causes for losses, and the means to re- 
duce losses. The ultimate goal is to increase the ratio of output to 
input energy. Though the primary goal in this exercise is often en- 
ergy conservation, there are many instances where substantial 
productivity gains result. Thus, the paper also discusses other pro- 
cess benefits and possible disadvantages. The basic concept to 
remember in the whole exercise is that any energy using pro- 
cesses can be expressed in terms of the following end-uses: 1. 
Motive Power Applications, 2. Heat Transfer Applications, 3. Elec- 
trolysis (lon Exchange) Applications, and 4. Lighting Applications. 4 
refs., 7 figs., 2 tabs. 


4267 (CONF-9303108-, pp. 112-120) Five common energy 
conservation projects in small and medium-sized industrial 
plants. Nutter, D.W. (Texas A&M Univ., College Station (United 
States)); Britton, A.J.; Heffington, W.M. Texas A and M Univ., Col- 
lege Station, TX (United States). Energy Systems Lab. [1993]. 
From 15. national industrial energy technology conference; Hous- 
ton, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

A Department of Energy funded Energy Analysis and Diagnostic 
Center (EADC) has operated at Texas A&M University for six 
years. During the first five years of the center’s operation, 135 au- 
dits were conducted and projects were recommended which would 
save $4 million annually (about 9% of utility costs) for Texas manu- 
facturers. Five projects discussed in this paper — repair air 
compressor leaks, install heat recovery equipment, correct power 
factor, install skylights, and tune-up boilers — recur often and have 
applicability to many plants in many industries. A simple method of 
measuring air compressor leak rates is covered. Decisions about 
power factor correction based on utility billing data can be made 
and those are discussed. The use of simple electronic analyzers to 
measure boiler combustion efficiency and tune boilers is possible, 
and higher cost projects such as use of skylights and recovery of 
heat from exhaust gases are also covered. 11 refs., 1 fig., 2 tabs. 


4268 (CONF-9303108—, pp. 121-130) Energy conservation 
in process chilled water systems. DiBella, R.A. (Xenergy Inc., 
Burlington, MA (United States)); Ambs, L.L. Texas A and M Uni., 
College Station, TX (United States). Energy Systems Lab. [1993]. 
From 15. national industrial energy technology conference; Hous- 
ton, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

The energy consumption of the chiller and cooling tower in a 
process cooling application was analyzed using the TRNSYS 
computer code. The basic system included a constant speed cen- 
trifugal chiller and an induced-draft, counterflow cooling tower. 
Typical performance data was used to generate empirical models 
of the chiller and cooling tower. The cooling load profile was based 
on averaged electrical demand data for three plastic processing 
plants. The simulation was conducted using hourly Typical Meteo- 
rological Year weather data to determine the cooling tower 
operating conditions. Three alternative systems were modeled to 
predict the savings associated with the following energy conserva- 
tion options: (1) variable speed drive chiller, (2) two-speed cooling 
tower fan, and (3) natural cycle cooling. The annual energy 
savings are presented as a function of cooling tower outlet temper- 
ature and average cooling load ratio. 7 refs., 7 figs., 5 tabs. 


4269 (CONF-9303108-, pp. 171-177) Adjustable speed 
drives in the US petroleum refining, petrochemical, and chemF- 
cal industries. Foley, D.J. (The Pace Consultants Inc., Houston, 
TX (United States)); Chodorowski, A. Texas A and M Univ., Col- 
lege Station, TX (United States). Energy Systems Lab. [1993]. 
From 15. national industrial energy technology conference; Hous- 
ton, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 





This paper describes applications and incentives for the use of 
variable frequency drivers (VFD) in the petroleum refining, petro- 
chemical, and chemical industries. VFDs are a particular type of 
adjustable speed driver (ASD) found prevalently in these industries. 
Installations work best where both an energy efficiency improve- 
ment and a process control function can be accomplished with the 
same installation. Although these applications are quite familiar to 
mechanical and electrical engineers, they are still considered new 
technology among chemical and process engineers. Therefore, a 
significant amount of education is required to overcome natural re- 
sistance to these new “black box’ systems. A survey conducted of 
VFD equipment suppliers, users, and others revealed that properly 
designed installations can accomplish the advertised energy sav- 
ings while simultaneously realizing incentives for process control, 


product quality control, reduced maintenance, and others. 2 figs., 4 
tabs. 


4270 (CONF-9303108-, pp. 186-192) Not a babe in the 
woods: Using MotorMaster software to make sophisticated 
electric motor purchase decisions. Litman, T. (Washington State 
Energy Office, Olympia (United States)). Texas A and M Univ., Col- 
lege Station, TX (United States). Energy Systems Lab. [1993]. 
From 15. national industrial energy technology conference; Hous- 
ton, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

Three-phase motors use more than half of all electricity in the 
United States. Energy efficient models are available in most motor 
classes in the 1 to 500 horsepower range, offering simple 
paybacks under two years. In practice, few motor buyers have per- 
formed an economic analysis, resulting in missed energy and 
dollar savings. MotorMaster software helps identify the best motor 
fort specific application. Its database of 9,000 motors includes the 
majority of three-phase motors sold in the United States. Perfor- 
mance information such as Full-Load RPM, torque and amperage 
ratings identify models that meet specific design criteria. MotorMas- 


ter calculates operating costs and simple paybacks. This paper 
reviews the importance of proper electric motor selection and ex- 
plains how MotorMaster software can be used to identify the most 
efficient, cost effective and reliable motor for each specific applica- 
tion. 3 refs., 4 figs. 


4271 (CONF-9303108—, pp. 202-207) Better bearing hous- 
ing seals prevent costly machinery failures. Bloch, H.P. 
(Process Machinery Consulting, Montgomery, TX (United States)). 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1993]. From 15. national industrial energy technol- 
ogy conference; Houston, TX (United States); 24-25 Mar 1993. In 
Fifteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 371p. Order Number DE93016699. Source: OSTI; NTIS. 

Industry sources have reported that over 90 percent of all rolling 
element bearings will not reach their projected design life. Millions 
will fail prematurely each year from such causes as dirt and mois- 
ture contamination. The overwhelming majority of these failures 
could be prevented through the use of appropriately engineered, 
properly selected, and suitably installed bearing housing seals. As- 
sociated savings in labor, materials, and energy would accure due 
to extended oil change intervals and a portion of the energy 
savings component in this equation would consist of lubricant man- 
ufacturing cost avoidance. A second, significant portion would be 
associated with the use of synthetic lubricants. It has been ascer- 
tained that utilization of synthetic lubes would become far more 
practiced if oil drain intervals could be extended. This paper reviews 
the shortcomings of traditional bearing housing sealing methods 
and explains available, cost-effective aerospace-derived state-of-art 
solutions which have proven to meet the objectives of hermetically 
sealing bearing housings on the widest possible spectrum of rotat- 
ing machinery in virtually every industry. 4 refs., 10 figs. 


4272 (CONF-9303108—, pp. 208-213) Energy conservation 
and efficiency improvement for the electric motors operating 
in US oil fields. Ula, S. (Univ. of Wyoming, Laramie (United 
States)); Nichols, T.; Cain, W. Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1993]. From 15. 
national industrial energy technology conference; Houston, TX 
(United States); 24-25 Mar 1993. In Fifteenth National Industrial 
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Energy Technology Conference: Proceedings. 371p. Order Num- 
ber DE93016699. Source: OSTI; NTIS. 

Because of its versatility, electricity consumption continues to 
grow all over the world more rapidly than any other energy form. 
The portion of the United States primary energy supply used as 
electricity has expanded from near zero at the turn of the century to 
38 percent in 1987. Electric motors use as input about 64% of all 
electricity in the US and many other countries. The cost of power- 
ing motors in the US is estimated to be roughly $90 billion a year. 
In terms of primary energy input, motor energy use in the US is 
comparable to all auto energy use. Electric motors are the largest 
users of energy in all mineral extraction activities. In oil fields, elec- 
tric motors drive the pumping units used for lifting the oil and water 
to the surface. To find out actual efficiencies of operating motors in 
the oil fields, the University of Wyoming and the US Department of 
Energy-Denver Support Office have been working for the last 
twelve months on two Naval Petroleum Reserve oil fields — one 
each in California and Wyoming. So far, actual motor loading of all 
operating oil fields motors has been determined by actual field 
measurements. The authors have also completed the analysis of 
economy of operation of existing motors and evaluating the candi- 
date replacement motors. In this paper, they present these results 
along with the methodologies and protocol developed for motor en- 
ergy efficiency improvement in oil field applications. 7 figs., 5 tabs. 


4273 (CONF-9303108-, pp. 214-222) Variable frequency 
drives: Energy savings and impact on motor performance. 
Petro, D. (Reliance Electric, Cleveland, OH (United States)). Texas 
A and M Univ., College Station, TX (United States). Energy Sys- 
tems Lab. [1993]. From 15. national industrial energy technology 
conference; Houston, TX (United States); 24-25 Mar 1993. In 
Fifteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 371p. Order Number DE93016699. Source: OST]; NTIS. 

Variable frequency drives (VFD’s) have found widespread appli- 
cation in recent years. VFD's are valued for their potential to save 
energy and improve processes. Reliability has improved signifi- 
cantly, but there are still pitfalls to be addressed in properly 
applying VFD’s. The benefits and pitfalls in applying VFD’s that are 
addressed by this paper include: Benefits: Energy Savings, Im- 
proved Process Control, “Soft Start” - Reduced Mechanical Stress, 
and Improved Electrical System Power Factor. Pitfalls: Motor 
Acoustic Noise, and Motor Heating. This paper is intended for plant 
engineers and maintenance personnel who have some practical 
experience with electrical and mechanical equipment, but are not 
VFD experts. 5 refs., 8 figs., 3 tabs. 


4274 (CONF-9303108-, pp. 237-243) EMODEL: A new tool 
for analyzing building energy use data. Kissock, K. (Texas A&M 
Univ., College Station (United States)); Reddy, A.; Haberl, J.; Clar- 
idge, D. Texas A and M Univ., College Station, TX (United States). 
Energy Systems Lab. [1993]. From 15. national industrial energy 
technology conference; Houston, TX (United States); 24-25 Mar 
1993. In Fifteenth National Industrial Energy Technology Confer- 
ence: Proceedings. 371p. Order Number DE93016699. Source: 
OSTI; NTIS. 

While computer technology has vastly increased the quantity and 
quality of measured building energy use data, our ability to analyze 
the data has not kept step. As a result, building energy use data 
that could be used to identify operational and maintenance prob- 
lems, determine retrofit savings, or point to new and innovative 
ways to reduce energy costs are routinely discarded. In this paper, 
the authors draw upon information system and data analysis theory 
to introduce EModel, a new tool for the analysis of building energy 
use data. EModel simplifies the previously laborious tasks of data 
browsing, reformatting and modeling through a_ user-friendly, 
Windows-based interface. Graphical, statistical, and residual analy- 
sis are performed with simple mouse clicks. Currently, EModel is 
used by the Texas LoanSTAR program to model pre and post- 
retrofit energy use so that retrofit savings can be determined. Its 
use to identify energy use models at a large institutional building is 
demonstrated. 14 refs., 8 figs. 


4275 (CONF-9303108-, pp. 244-252) Instrumenting build- 
ings to determine retrofit savings: Murphy's law revisited. 
O'Neal, D.L. (Texas A&M Univ., College Station (United States)); 
Bryant, J.; Boecker, C.; Bohmer, C. Texas A and M Univ., College 
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Station, TX (United States). Energy Systems Lab. [1993]. From 15. 
national industrial energy technology conference; Houston, TX 
(United States); 24-25 Mar 1993. In Fifteenth National Industrial 
Energy Technology Conference: Proceedings. 371p. Order Num- 
ber DE93016699. Source: OSTI; NTIS. 

Experiences with instrumentation, installation and maintenance 
of building energy metering systems are presented. The building 
energy metering is installed to support the Texas LoanSTAR pro- 
gram in sites throughout the State of Texas. Metering typically 
includes monitoring the whole building electric load, building ther- 
mal loads and selected submetered loads. The emphasis of the 
lessons learned is on the instrumentation used and installation 
problems encountered during this project. 5 refs. 


4276 (CONF-9303108-, pp. 271-277) Using DOE industrial 
energy audit data for utility program design. Glaser, C.J. (Dept. 
of Energy, Washington, DC (United States)); Packard, C.P.; Parfo- 
mak, P. Texas A and M Univ., College Station, TX (United States). 
Energy Systems Lab. [1993]. From 15. national industrial energy 
technology conference; Houston, TX (United States); 24-25 Mar 
1993. In Fifteenth National Industrial Energy Technology Confer- 
ence: Proceedings. 371p. Order Number DE93016699. Source: 
OSTI; NTIS. 

The US Department of Energy (DOE), Energy Analysis and Di- 
agnostic Center Program has offered no-cost energy conservation 
audits to industrial plants since 1976. The EADC program has 
maintained a database of detailed plant and audit information since 
1980. In 1992, DOE and Baltimore Gas & Electric Company 
(BG&E) agreed to conduct a joint demonstration project in which 
the EADC database would be used to assist BG&E in planning 
demand-side management (DSM) programs for its industrial cus- 
tomers. BG&E identified a variety of useful applications of the 
database including: estimating conservation potential, identifying 
conservation measures for inclusion in programs, target marketing 
of industries, projecting DSM program impacts, and focusing imple- 
mentation efforts. Over the course of the project, BG&E identified a 
variety of strengths and limitations associated with the database 
when used for utility planning. To encourage the use of the data by 
other utilities and interested parties, DOE is preparing an EADC 
database package for general distribution in April 1993. 3 figs. 


4277 (CONF-9303108-, pp. 278-285) Insights into indus- 
trial energy auditing from the EADC program: An academic 
perspective. Muller, M.R. (Rutgers-the State Univ., Piscataway, NJ 
(United States)); Polomski, P.P. Texas A and M Univ., College Sta- 
tion, TX (United States). Energy Systems Lab. [1993]. From 15. 
national industrial energy technology conference; Houston, TX 
(United States); 24-25 Mar 1993. In Fifteenth National Industrial 
Energy Technology Conference: Proceedings. 371p. Order Num- 
ber DES3016699. Source: OSTI; NTIS. 

Energy auditing as a tool for energy conservation is discussed 
using insights gained from data gathered from the DOE EADC pro- 
gram over a ten year period. Details about the contents of the 
database, procedures for it access and sample “products” are pre- 
sented. It is shown that careful analysis of the data can provide 
answers to difficult questions which support general notions in 
some cases and differ significantly in others. 7 figs., 2 tabs. 


4278 (CONF-9303108-, pp. 286-291) Saving energy in in- 
dustrial compressed air systems: Issues and obstacles in 
DSM program design. Trojanowski, D. (Baltimore Gas & Electric 
Co., MD (United States)); Parfomak, P. Texas A and M Univ., Col- 
lege Station, TX (United States). Energy Systems Lab. [1993]. 
From 15. national industrial energy technology conference; Hous- 
ton, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

Compressed air systems are among the most common and least 
efficient electrical end uses in industrial plants. Over 50% of plants 
use compressed air systems. According to various estimates, be- 
tween 20% and 35% of the energy used in these systems could be 
saved through improved system design and maintenance. After 
lighting, motors and HVAC, compressed air systems offer the 
greatest energy savings potential in industrial facilities. For this rea- 
son, there has been increasing interest in capturing this potential 
through utility-sponsored DSM programs. Baltimore Gas & Electric 
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Company (BG&E) has been investigating compressed air program 
design since 1991, and has offered rebate programs since January 
1992. This paper reviews BG&E's experiences with its compressed 
air programs to date and discusses future directions in compressed 
air program design. Topics discussed include: technology options, 
industry standards, availability of technical expertise, measurement 
of performance, and incentive mechanisms. 9 refs. 


4279 (CONF-9303108-, pp. 302-307) Heat Recovery Steam 
Generator Simulation. Ganapathy, V. Texas A and M Univ., Col- 
lege Station, TX (United States). Energy Systems Lab. [1993]. 
From 15. national industrial energy technology conference; Hous- 
ton, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

The paper discusses the applications of Heat Recovery Steam 
Generator Simulation. Consultants, plant engineers and plant de- 
velopers can evaluate the steam side performance of HRSGs and 
arrive at the optimum system which matches the needs of the pro- 
cess plant, cogeneration or combined cycle plant. There is no need 
to design the HRSG per se and hence simulation is a valuable tool 
for anyone interested in evaluating the HRSG performance even 
before it is designed. It can also save a lot of time for specification 
writers as they need not guess how the steam side performance 
will vary with different gas/steam parameters. A few examples are 
given to show how simulation methods can be applied to real life 
problems. 2 refs., 3 figs., 1 tab. 


4280 (CONF-9303108-, pp. 308-312) Automatic tube 
cleaning systems for condensers & heat exchangers. Someah, 
K. (WSA Engineered Systems, Milwaukee, WI (United States)). 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1993]. From 15. national industrial energy technol- 
ogy conference; Houston, TX (United States); 24-25 Mar 1993. In 
Fifteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 371p. Order Number DE93016699. Source: OSTI; NTIS. 
Condenser tube fouling contributes up to 50% of the total 
condenser tube heat transfer resistance. This fouling results in re- 
duced heat exchanger performance, reduced production, increased 
operational cost, increased back pressure, increased tube failure 
and increased maintenance. In this paper the two types of on-line 
cleaning systems, i.e. the Brush and Basket and the Sponge Rub- 
ber Ball type for various industrial applications are discussed. Case 
studies are used to demonstrate the actual plant operating and 
maintenance cost savings from these systems. The on-line Auto- 
matic Tube Cleaning Systems (ATCS) for condensers and heat 
exchangers provide a positive means for automatic cleaning on a 
continuous basis, while the exchanger or condenser remains “on 
stream” and at its full operating potential. 7 refs., 8 figs., 1 tab. 


4281 (CONF-9303108—, pp. 313-316) Application of desic- 
cant drying in plastic molding. Brown, M. (Georgia Tech 
Research Inst., Atlanta (United States)); Moore, D.; Connors, G. 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1993]. From 15. national industrial energy technol- 
ogy conference; Houston, TX (United States); 24-25 Mar 1993. In 
Fifteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 371p. Order Number DE93016699. Source: OSTI; NTIS. 

Desiccants are materials that have an affinity, after heating, for 
water vapor. Desiccant materials have long been applied in indus- 
trial processes requiring low humidity environments. A gas-fired 
desiccant system improved the productivity of one blowmolding pro- 
cess by reducing the number of defects and allowing an increase 
in line speed. The environmental impact of the operation improved 
because electrical usage did not increase incrementally and CFC 
usage did not change. A comparison of the efficiency of desiccant 
and refrigeration dehumidification is presented. 2 refs., 1 fig. 


4282 (CONF-9303108-, pp. 317-322) Demand Side Dis- 
patching, Part 1: A novel approach for industrial load shaping 
applications. Kumana, J.D. (Linnhoff March, Inc., Houston, TX 
(United States)); Nath, R. Texas A and M Univ., College Station, 
TX (United States). Energy Systems Lab. [1993]. From 15. national 
industrial energy technology conference; Houston, TX (United 
States); 24-25 Mar 1993. In Fifteenth National Industrial Energy 





Technology Conference: Proceedings. 
DE93016699. Source: OSTI; NTIS. 

In order to develop effective Demand Side Management (DSM) 
programs, it is important to properly understand the cogeneration 
capabilities of large industrial customers. Projecting historical 
trends may be simple and convenient, but can lead to erroneous 
conclusions. A better understanding can be obtained by answering 
specific details of the Combined Heat and Power (CHP) system in 
the customer's plant. The authors present a new methodology 
which they call “Demand Side Dispatching”. This methodology com- 
prises developing simple yet realistic mixed integer linear models of 
the customer's CHP and solving such models using proven Mixed 
Integer Linear Programming algorithms to determine globally opti- 
mum operating policies. This methodology in effect predicts rational 
customer responses to varying steam/power load scenarios to al- 
ternate fueV/power contracts. Such analysis could either be done 
individually for each customer or combined to provide a composite 
regional picture. The intended application is to study the impact of 
different rate schedules on the customer's CHP operating policy, 
and hence on the utility demand profile. By including potential alter- 
nate cogeneration equipment options in the models, it would also 
be possible to understand which rate schedules provide incentives 
for future cogeneration, and which do not. An illustrative example 
is provided. The results of an industrial application (an oil refinery) 
are presented in Part 2 of this paper. 7 refs., 5 figs., 1 tab. 


371p. Order Number 


4283 (CONF-9303108-, pp. 323-328) Demand Side Dis- 
patching, Part 2: An industrial application. Nath, R. (Linnhoff 
March, Inc., Houston, TX (United States)); Cerget, D.A.; Hender- 
son, E.T. Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1993]. From 15. national industrial 
energy technology conference; Houston, TX (United States); 24-25 
Mar 1998. In Fifteenth National Industrial Energy Technology Con- 
ference: Proceedings. 371p. Order Number DE93016699. Source: 
OSTI; NTIS. 

As part of their Demand Side Management programs, electric 
utility companies often offer Time of Use (TOU) or other incentive 
rates to large industrial clients. Such rates offer potential money 
saving opportunities to industrial clients, and the benefits of 
improved load shape to the electric power utility. The evidence in- 
dicates, however, that industrial facilities have taken only limited 
advantage of such opportunities. Even those industrial plants that 
are on TOU rates tend not to adjust the operating policy of their 
plant utilities (boilers, turbines, chillers, etc.) in response to varying 
power costs. The main reason for these missed opportunities is a 
lack of suitable dispatching programs. A key component of suc- 
cessful DSM programs is dispatching software which should not 
only be reliable, realistic and robust, but must also be easy to use 
by plant operations and planning staff. Once such software is in 
place, continuous benefits can be related by both the industrial 
clients and the sponsoring utility. Details of development and de- 
ployment of such a program sponsored by Detroit Edison for a 
local refinery are presented in this paper. 5 refs., 1 fig. 


4284 (CONF-9303108-, pp. 329-332) Location of leaks in 
pressure testable direct burial steam distribution conduits. Sit- 
tel, M.G. (NEESA, Port Hueneme, CA (United States)); Messock, 
R.K. Texas A and M Univ., College Station, TX (United States). En- 
ergy Systems Lab. [1993]. From 15. national industrial energy 
technology conference; Houston, TX (United States); 24-25 Mar 
1993. In Fifteenth National Industrial Energy Technology Confer- 
ence: Proceedings. 371p. Order Number DE93016699. Source: 
OSTI; NTIS. 

Central steam is commonly distributed through direct burial lines 
protected by an outer conduit. These underground conduit systems 
are subject to electrolytic corrosion. Failure of the outer casing 
permits water intrusion and damage to insulation, resulting in in- 
creased thermal energy losses and eventual damage to the steam 
line. Breaches in the outer conduit are difficult to locate, and dam- 
age to the steam line may progress until the entire line requires 
replacement. Thermal energy losses are high if groundwater infil- 
trates the conduit and excavation to replace the steam line is 
extremely expensive. Locating leaks in steam line conduit is a two 
step procedure. The first step is to regularly pressure test sections 
of conduit to determine whether a breach has occurred. Pressure 
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testing should be performed on a regular basis to minimize thermal 
losses and damage from groundwater intrusion. If pressure testing 
reveals that the conduit is leaking, the Navy has developed a pro- 
cedure and equipment to determine where the breach occurred. 
The breach can be detected using sulfur hexafluoride (SF) tracer 
gas injected into the conduit. After injection, maintenance person- 
nel walk the path of the steam line with an SF, detector that 
precisely locates the leak. Then, only the necessary conduit sec- 
tions are excavated for repair. We have successfully used this 
system at several locations, and in a variety of soil conditions. 
Tracer gas leak testing provides an effective and inexpensive 
method to evaluate underground conduit systems. Performed on a 
regular basis, it is a useful preventive maintenance tool to minimize 
energy loss and utility system damage. Test results also provide 
valuable input to the decision to repair or replace underground 
steam lines. This equipment and procedure may be used on other 
utility system distribution components, such as compressed air and 
direct burial steam lines. 2 figs. 


4285 (CONF-9303108-, pp. 333-341) Utilities inspection 
technologies. Messock, R.K. (NEESA, Port Hueneme, CA (United 
States)). Texas A and M Univ., College Station, TX (United States). 
Energy Systems Lab. [1993]. From 15. national industrial energy 
technology conference; Houston, TX (United States); 24-25 Mar 
1993. In Fifteenth National Industrial Energy Technology Confer- 
ence: Proceedings. 371p. Order Number DE93016699. Source: 
OSTI; NTIS. 

Preventive and predictive maintenance programs are enhanced 
by using various inspection technologies to detect problems and 
potential failures before catastrophic failure. This paper discusses 
successful inspection technologies that have been employed in 
industrial facilities within the Navy. Specific systems include com- 
pressed air, electrical distripution, natural gas, steam, and hot 
water. Technologies include: 1. Enhanced optical methods (infrared 
thermography, boroscopes, and fiberscopes). 2. Acoustic emis- 
sions and vibration signature analysis. 3. Locating and quantifying 
methods (deep probe temperature analysis, electromagnetic pipe 
and cable locators, holiday and fault locators, and radar mapping). 
35 refs., 5 tabs. 


4286 (CONF-9303108—, pp. 342-345) Direct digital control 
— a tool for energy management of HVAC systems. Swanson, 
K.T.C. (Naval Energy & Enviornmental Support Activity, Port Huen- 
eme, CA (United States)). Texas A and M Univ., College Station, 
TX (United States). Energy Systems Lab. [1993]. From 15. national 
industrial energy technology conference; Houston, TX (United 
States); 24-25 Mar 1993. In Fifteenth National Industrial Energy 
Technology Conference: Proceedings. 371p. Order Number 
DE93016699. Source: OSTI; NTIS. 

Direct digital control (DDC) applied to heating, ventilating, and 
air-conditioning (HVAC) systems corrects many of the deficiencies 
of conventional automatic temperature control systems. By apply- 
ing new control sequences, DDC optimizes HVAC energy use. 
DDC can reduce HVAC operation and maintenance time and pro- 
vide the environmental conditions needed to maximize production. 
DDC technology uses standalone, microprocessor based con- 
trollers. Controllers directly sense and process control variables 
(e.g. temperature, pressure) and provide a control signal to an ac- 
tuator. Personal computers provide remote or local access to the 
digital controllers and give HVAC mechanics, energy managers, 
and facility engineers capabilities that conventional control systems 
do not offer. This paper discusses the most common deficiencies 
of conventionally controlled HVAC systems, advantages of DDC 
systems, and a case study retrofit from pneumatic control to digital 
control. 4 figs., 2 tabs. 


4287 (CONF-9303108-, pp. 346-352) Brayton solvent re- 
covery heat pump technology update. Enneking, J.C. (NUCON 
International, Columbus, OH (United States)). Texas A and M 
Univ., College Station, TX (United States). Energy Systems Lab. 
[1993]. From 15. national industrial energy technology conference; 
Houston, TX (United States); 24-25 Mar 1993. In Fifteenth National 
Industrial Energy Technology Conference: Proceedings. 371p. Or- 
der Number DE93016699. Source: OSTI; NTIS. 

The Brayton cycle technology was developed to reduce the tem- 
perature of gas streams containing solvents in order to condense 
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and recover them. While the use of turbo compressor/expander 
machinery in conjunction with an energy recuperator is the basis 
for this heat pump process, many variations can be incorporated to 
optimize the total process for specific applications. Several process 
schemes are discussed including both direct condensation and 
adsorption approaches. For situations where the solvent is at a rel- 
atively high concentration, such as tank filling operations, the direct 
condensation system is chosen. If the concentrations are low, 
which would be the case for an oven drying operation, activated 
carbon beds are used to concentrate the solvent. Many improve- 
ments on the first generation designs have been made in both 
process and the equipment components used for various commer- 
cial installations. Several specific applications have been identified 
as being well suited to take advantage of the features of this type 
of equipment. 9 figs., 1 tab. 


4288 (CONF-9303108—, pp. 353-361) Application of an in- 
dustrial heat pump to a specialty chemical plant. Tripathi, P.C. 
(TENSA Services, Inc., Houston, TX (United States)); Chao, P. Sr. 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1993]. From 15. national industrial energy technol- 
ogy conference; Houston, TX (United States); 24-25 Mar 1993. In 
Fifteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 371p. Order Number DE93016699. Source: OSTI; NTIS. 

This paper presents the results of a heat pump study conducted 
by TENSA Services and sponsored by the US Department of En- 
ergy. In the previous phase of this project, a heat pump potential 
was identified through a rigorous pinch analysis. This phase of 
study is aimed at detailed design and required development which 
will eventually lead to procurement and installation. The proposed 
heat pump scheme has made it possible to reduce the deisohex- 
anizer operating pressure from 28 psig to 11 psig. Total hot utility 
reduction amounts to 13.8 MMBtwWHr. The overall savings of this 
scheme is $254,000 per year with payback in less than one year. 
An additional benefit of this heat pump is the debottlenecking of 
the upstream deisopentanizer tower. The deisopentanizer tower at 
2,200 barrels per day is both condenser and reboiler limited. Be- 
cause of the heat pump, the present fired heater reboiler and some 
of the condenser area on this tower will no longer be required. The 
proposed heat pump also provides improvement in environmental 
emissions by reducing the emission of NOx, SOx and COs. 7 refs., 
4 figs., 5 tabs. 


4289 (CONF-9303108-, pp. 362-371) Dual heating and 
cooling sorption heat pump for a food plant. Rockenfeller, U. 
(Rocky Research, Boulder City, NV (United States)); Dooley, B. 
Texas A and M Univ., College Station, TX (United States). Energy 
Systems Lab. [1993]. From 15. national industrial energy technol- 
ogy conference; Houston, TX (United States); 24-25 Mar 1993. in 
Fifteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 371p. Order Number DE93016699. Source: OSTI; NTIS. 

Complex compound sorption reactions are ideally suited for use 
in high temperature lift industrial heat pump cycles. Complex com- 
pound heat pumping and refrigeration provides a number of 
energy-saving advantages over present vapor compression sys- 
tems beyond the elimination of CFCS. The elimination of moving 
parts in complex compound equipment lowers maintenance cost. 
Since ammonia is used as the refrigerant, the replacement of the 
mechanical compressor by the complex compound allows for direct 
modular integration into existing refrigeration plants. The availability 
of waste heat at a user's site allows for the further potential of sub- 
stantially reduced energy costs. 5 refs., 7 figs., 4 tabs. 


4290 (CONF-9309235—1) Development of a novel and en- 
vironmentally friendly method for the separation of non-inked 
and inked cellulose fibers in wastepaper. Woodward, J. (Oak 
Ridge National Lab., TN (United States)); Koran, L.J. Jr.; Stephan, 
L.M.; Wong, K.K.Y.; Saddler, J.H. Oak Ridge National Lab., TN 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 9. in- 
ternational biodeterioration and biodegradation symposium; Leeds 
(United Kingdom); 5-10 Sep 1993. Order Number DE93040605. 
Source: OSTI; NTIS; GPO Dep. 

There is currently no method in existence for the separation of 
non-inked cellulose fibers from the inked fibers in old newsprint 
(ONP). Current methods for de-inking involve the pulping of the 
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whole paper in the presence of chemicals (caustic sodium hydrox- 
ide, diethylenetriaminepentaacetic acid, sodium silicate, hydrogen 
peroxide, and a surfactant) followed by washing and flotation oper- 
ations. The result is a mixture of high- and low-quality de-inked 
secondary fibers and the production of wastewater that has to be 
rendered harmless prior to its discharge back to the environment. 
Water-based inks are a particular problem because of the difficul- 
ties in recovering the ink particles after their release from ONP by 
chemical treatment. Currently, only 15 to 20% of the newsprint 
market in the USA uses water-based inks. The use of such inks is, 
however, preferable from an environmental point of view. The work 
reported here solves several problems: (1) a separation of non- 
inked from inked cellulose fibers in ONP has been accomplished 
without the use of de-inking chemicals; (2) the ink is not released 
to any great extent from the inked fibers; (3) the non-inked fibers 
contain substantial quantities of long fibers ranging from 1 to 3.5 
mm and, as such, are judged to be high-quality secondary fibers 
that could be recycled without further chemical treatment; and (4) 
the method is suitable for separating the non-inked and inked 
fibers in ONP utilizing water- and oil-based inks. 


4291 (DOE/CH/10093—189) Waste Material Management: 
Energy and materials for industry. National Renewable Energy 
Lab., Golden, CO (United States). May 1993. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93000054. Source: OSTI; NTIS; 
GPO Dep. 

This booklet describes DOE's Waste Material Management 
(WMM) programs, which are designed to help tap the potential of 
waste materials. Four programs are described in general terms: 
Industrial Waste Reduction, Waste Utilization and Conversion, En- 
ergy from Municipal Waste, and Solar Industrial Applications. 


4292 (DOE/ER-30194-Vol.2) A research needs assess- 
ment for the capture, utilization and disposal of carbon 
dioxide from fossil fuel-fired power plants: Volume 2, Topical 
reports: Final report. Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Jul 1993. 294p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-92ER30194. 
Order Number DE94002378. Source: OSTI; NTIS; GPO Dep. 

This study, identifies and assesses system approaches in order 
to prioritize research needs for the capture and non-atmospheric 
sequestering of a significant portion of the carbon dioxide (CO2) 
emitted from fossil fuel-fired electric power plants (US power plants 
presently produce about 7% of the world’s CO, emissions). The 
study considers capture technologies applicable either to existing 
plants or to those that optimistically might be demonstrated on a 
commercial scale over the next twenty years. The research needs 
that have high priority in establishing the technical, environmental, 
and economic feasibility of large-scale capture and disposal of CO. 
from electric power plants are:(1) survey and assess the capacity, 
cost, and location of potential depleted gas and oil wells that are 
suitable COz2 repositories (with the cooperation of the oil and gas 
industry); (2) conduct research on the feasibility of ocean disposal, 
with objectives of determining the cost, residence time, and envi- 
ronmental effects for different methods of COz2 injection; (3) 
perform an in-depth survey of knowledge concerning the feasibility 
of using deep, confined aquifers for disposal and, if feasible, iden- 
tify potential disposal locations (with the cooperation of the oil and 
gas industry); (4) evaluate, on a common basis, system and design 
alternatives for integration of CO2 capture systems with emerging 
and advanced technologies for power generation; and prepare a 
conceptual design, an analysis of barrier issues, and a preliminary 
cost estimate for pipeline networks necessary to transport a signifi- 
cant portion of the COz to potentially feasible disposal locations. 


4293 (DOE/MC/28060-3509) Land application uses for dry 
FGD by-products, Phase 1 report. Bigham, J.; Dick, W.; Forster, 
L.; Hitzhusen, F.; McCoy, E.; Stehouwer, R.; Traina, S.; Wolfe, W. 
Dravo Lime Co., Pittsburgh, PA (United States). Apr 1993. 354p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-91MC28060. Order Number DE94000039. Source: 
OSTI; NTIS; GPO Dep. 

The 1990 amendments to the Clean Air Act have spurred the 
development of flue gas desulfurization (FGD) processes, several 





of which produce a dry, solid by-product material consisting of ex- 
cess sorbent, reaction products containing sulfates and sulfites, 
and coal fly ash. FGD by-product materials are treated as solid 
wastes and must be landfilled. It is highly desirable to find benefi- 
cial reuses for these materials provided the environmental impacts 
are minimal and socially acceptable. Phase 1 results of a 4 and 1/ 
2 year study to demonstrate large volume beneficial uses of FGD 
by-products are reported. The purpose of the Phase 1 portion of 
the project was to characterize the chemical, physical, mineralogi- 
cal and engineering properties of the FGD by-product materials 
obtained from various FGD technologies being developed in the 
state of Ohio. Phase 1 also involved the collection of baseline eco- 
nomic data related to the beneficial reuse of these FGD materials. 
A total of 58 samples were collected and analyzed. The results in- 
dicated the chemical composition of the FGD by-product materials 
were dominated by Ca, S, Al, and Si. Many of the elements regu- 
lated by the US Environmental Protection Agency reside primarily 
in the fly ash. Phase 1 results revealed that FGD by-product mate- 
rials are essentially coal fly ash materials diluted with unreacted 
sorbent and reaction products. High volume beneficial reuses will 
depend on the economics of their substituting for existing materials 
for various types of applications (e.g. as an agricultural liming ma- 
terial, soil borrow for highway embankment construction, and 
reclamation of active and abandoned surface coal mines). Environ- 
mental constraints to the beneficial reuse of dry FGD by-product 
materials, based on laboratory and leachate studies, seem to be 
less than for coal fly ash. 


4294 (KCL-KUITU-01-Pt.1) Preliminary research scheme: 
Focused basic research and new ideas. Sundholm, J. Finnish 
Pulp and Paper Research Inst., Espoo (Finland). 1988. 29p. (In 
Finnish). Order Number DE94702085. Source: OSTI; NTIS. 

FIBRE Research Programme. 

The KUITU (energy-efficient mechanical pulping) Research Pro- 
gramme is based on the paper industry's need to improve the 
quality of mechanical pulp and to reduce energy consumption in 
mechanical pulping. The aim of the sub-programme 1 is to focus 
basic research and applied research of the potentially of unconven- 
tional production methods on improving energy efficiency of 
mechanical pulp. The fields of basic research are presented and 
justified. The most important of them are the investigation of defi- 
bration mechanisms and the dynamic properties of wood. The 


importance of the experimental research of new ideas is empha- 
sized. 


4295 (KCL-KUITU—02-Pt.2) Preliminary research scheme: 
Improving existing processes. Sundholm, J. Finnish Pulp and 
Paper Research Inst., Espoo (Finland). 1988. 22p. (in Finnish). Or- 
der Number DE94702086. Source: OSTI; NTIS. 

FIBRE Research Programme. 

The KUITU (energy-efficient mechanical pulping) Research Pro- 
gramme is based on the paper industry's need to improve the 
quality of mechanical pulp and to reduce energy consumption in 
mechanical pulping. It is estimated that by improving the existing 
processes it is possible to reduce energy consumption by 10-20 %. 
The most important research fields in the sub-programme 2 are: 
Reducing the energy consumption of refining and grinding pro- 
cesses. The reduction of energy consumption in different process 
stages of mechanical pulp manufacturing, the improving of control 
methods and increasing automation level. The improvement of the 
competitiveness of pressure groundwood and recycled pulps. 


4296 (KCL-KUITU—03-Pt.3) Preliminary research scheme: 
Research needed for integration. Kommonen, F. (Ekono Oy, Es- 
poo (Finland)). Finnish Pulp and Paper Research Inst., Espoo 
(Finland). 1988. 7p. (In Finnish). Order Number DE94702087. 
Source: OSTI; NTIS. 


FIBRE Research Programme. 

The KUITU (energy-efficient mechanical pulping) Research Pro- 
gramme is based on the paper industry’s need to improve the 
quality of mechanical pulp and to reduce energy consumption in 
mechanical pulping. The sub-programme 3 investigates research 
needed for integration. The research fields in this sub-programme 
are: Economic prerequisites for the recovery of secondary heat. 
Providing for a decrease in output during consumption peaks. The 
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possibilities of using gas turbine drives and gas diesel drives in 
mechanical pulp production + 


4297 (KCL-KUITU—04) Preliminary research scheme: 
Summary and conclusions. Sundholm, J. Finnish Pulp and Paper 
Research Inst., Espoo (Finland). 1988. 22p. (In Finnish). Order 
Number DE94702088. Source: OSTI; NTIS. 

FIBRE Research Programme. 

The KUITU (energy-efficient mechanical pulping) Research Pro- 
gramme is based on the paper industry’s need to improve the 
quality of mechanical pulp and to reduce energy consumption in 
mechanical pulping. The information for the preliminary research 
scheme was gathered from interviews and literature. The scheme 
is divided into three sub-programmes: 1. Focused basic research 
and new ideas. 2. Improving existing processes. 3. Research 
needed for integration. 


4298 (KCL-KUITU—06) Presentation and discussion of the 
KUITU Research Program. Sundhoim, J. Finnish Pulp and Paper 
Research Inst., Espoo (Finland). 1988. 39p. (in Finnish). Order 
Number DE94702089. Source: OSTI; NTIS. 

FIBRE Research Programme. 

The planning of the KUITU (energy efficient mechanical pulping) 
Research Programme began in November 1987. The programme 
is coordinated by the Ministry of Trade and Industry and it was pre- 
sented and discussed on 15 June 1988. The programme is based 
on the paper industry's need to improve the quality of mechanical 
pulps and to reduce energy consumption in mechanical pulping. 


4299 (KCL-KUITU-15) KUITU projects 1991: List of pro- 
jects. Sundholm, J. Finnish Pulp and Paper Research Inst., Espoo 
(Finland). 1991. 10p. (in Finnish). Order Number DE94702091. 
Source: OSTI; NTIS. 

FIBRE Research Programme. 

The KUITU (energy-efficient mechanical pulping) Research Pro- 
gramme is based on the paper industry’s need to improve the 
quality of mechanical pulp and to reduce energy consumption in 
mechanical pulping. In 1991 the programme consists of the follow- 
ing projects: Sub-programme 1, Focused basic research and new 
ideas: Basic research in grinding. Basic mechanisms of refiner me- 
chanical pulping. Screening refining. Energy demand of grinding 
with different stone materials. Energy consumption as a function of 
grinding parameters. Enzymes in the production of mechanical 
pulp. Compressive and shear forces in the treatment of chips. Sub- 
programme 2, Improving existing processes: Modelling the grinding 
process. Sub-programme 3, Research needed for integration: Gas 
turbines in mechanical pulp production, 


4300 (KCL-KUITU-17) KUITU projects 1992: List of pro- 
jects 1.1.-31.12.1992. Sundholm, J. Finnish Pulp and Paper 
Research Inst., Espoo (Finland). 1992. 7p. (In Finnish). Project 
KTM-201/881/87. Order Number DE94702093. Source: OSTI; 
NTIS. 

FIBRE Research Programme. 

The KUITU (energy-efficient mechanical pulping) Research Pro- 
gramme is based on the paper industry’s need to improve the 
quality of mechanical pulp and to reduce energy consumption in 
mechanical pulping. In 1992 the programme consists of the follow- 
ing projects: Sub-programme 1, Focused basic research and new 
ideas: Basic research in grinding. Basic mechanisms of refiner me- 
chanical pulping. Screening and refining. Energy demand of 
grinding with different stone materials. Energy consumption as a 
function of grinding parameters. Enzymes in the production of me- 
chanical pulp. Compressive and shear forces in the treatment of 
chips. Theoretical and experimental investigation of the basic phe- 
nomena in the refining of thermomechanical pulp. Sub-programme 
2, Improving the existing processes: Models for the grinding pro- 
cess. Sub-programme 3, Research needed for integration. Steam 
turbines in mechanical pulp production « 


4301 (KCL-KUITU-19-Pt.1) The influence of the initial defi- 

bration step on the properties of the refiner mechanical pulp: 

Pulp characterization methods - a preliminary study. Heikkuri- 

nen, A. Finnish Pulp and Paper Research Inst., Espoo (Finland). 

1993. 30p. Order Number DE94702094. Source: OSTI; NTIS. 
FIBRE Research Programme. 
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Methods for characterising coarse refiner mechanical pulps 
which are produced at low energy application were studied. The 
characterization of the fibrous material during the initial stages of 
wood disintegration may provide a better insight on the mechanism 
of chip breakdown. Preliminary work indicates that separation of 
shives and fibres by screening and subsequent analysis of these 
two separate fractions can form the basis of a characterization pro- 
cedure. 


4302 (KCL-KUITU-20-Pt.2) The influence of the initial defi- 
bration step on the properties of the refiner mechanical pulp: 
Characterization of the coarse fibre material. Heikkurinen, A. 
Finnish Pulp and Paper Research Inst., Espoo (Finland). 1993. 41p. 
(In Finnish). Order Number DE94702095. Source: OSTI; NTIS. 

FIBRE Research Programme. 

Analysis of coarse pulp samples produced at low energy inputs 
showed that differences in the size and quality of the particles are 
introduced early in the process. Two different mechanisms of wood 
disintegration appear to operate when the rotational speed of the 
refiner and refining temperature are changed. An increase in 
temperature decreases fibre shortening whereas an increase in ro- 
tational speed results in a more intense refining action. 


4303 (KCL-KUITU-—21) Determination of length of under- 
fiberized particles with an image analyzer. Heikkurinen, A.; 
Groenlund, E. Finnish Pulp and Paper Research Inst., Espoo (Fin- 
land). 1993. 18p. (In Finnish). Order Number DE94702096. Source: 
OSTI; NTIS. 

FIBRE Research Programme. 

Routines were developed to determine the average length of the 
underfiberized particles. The undefiberized particles were screened 
from pulp using a screen with slit width 0.15 mm, and further clas- 
sified according to their length using a Bauer MCNett- classifier. 
Preparates were prepared from each fraction and their average 
particle length was determined. The weight weighted particle 
lengths were calculated and they were compared to the earlier re- 
sults obtained with the manual method. To check the coarseness 
measurements, cross-sections of the particles were prepared and 
the area of cross-sections were determined. The image analysis 
determinations confirmed the result obtained earlier, FIBRE-report 
no 20. 


4304 (KCL-KUITU—22) Basic mechanisms of wood defi- 
bration: Final report. Heikkurinen, A. Finnish Pulp and Paper 
Research Inst., Espoo (Finland). 1993. 16p. (In Finnish). Order 
Number DE94702097. Source: OSTI; NTIS. 

FIBRE Research Programme. 

The objective was to develop routines for the characterization of 
different fiber particles and using them, to examine the effect of re- 
fining conditions on the wood defibration as a function of specific 
refining energy. Results: The breakdown of chips was influenced by 
the temperature and the intensity of the refining. The fiber length of 
pulp was increased with the increasing temperature and decreas- 
ing intensity of refining. Analysis of undefiberized particles showed 
the increased fiber length to be a result of different mechanisms 
when either temperature or the refining intensity were changed. 
About half of the final amount of TMP-fines are created during the 
initial defibration stage (SEC< 0.5 MWh‘). During further refining 
the lignin content of the fines reduced but the length of the fines 
particles increased. The changing composition indicated that the 
fines were formed through gradual fibrillation of the fiber surface 
rather than a sudden break-down of the fiber wail. The fines origi- 
nating from the initial defibration stage had a poor bonding ability, 
but the fines created during the refining stage bonded well. To pro- 
mote the energy savings, the research efforts should be directed to 
the refining and fibrillation of fibres. One idea is to try to find out a 
more efficient way of producing fines than the gradual fibrillation. 


4305 


(KCL-KUITU-23) Grinding parameters and energy 
consumption: Final report. Loennberg, B. (Aabo Akademi, Turku 
(Finland)); Bengs, U.; Finell, M.; Halminen, J. Finnish Pulp and Pa- 
per Research Inst., Espoo (Finland). 1993. 36p. (In Swedish). 
Order Number DE94702098. Source: OSTI; NTIS. 

FIBRE Research Programme. 
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Computer modelling of the grinding event, and studies of the 
mechanisms of the grinding process aimed at determining grind- 
stone structure and the temperature in the grinding zone between 
stone and wood have extended our understanding of the process 
and improved the prospects for making grinding more efficient. The 
aim of the project was to develop a model of grinding that takes 
into account the viscoelasic properties of wood and the stone 
sharpness as a physically measurable quantity. All the variables in 
the model have been verified and it should now be possible to use 
the model as a means of controlling the grinding process. One aim 
was to study the role of shower water in grinding. Changing the 
shower water temperature and flow rate affects the cooling of the 
stone and thus indirectly the defibration temperature. If the external 
pressure is not increased, a rise in defibration temperature due to 
a lower shower flow rate means a high risk of steam formation in 
the grinding zone. This adversely affects groundwood quality, al- 
though it does bring a small reduction in energy consumption. 


4306 (KCL-KUITU-24) Role of grindstone grits in energy 
consumption: Final report. Loennberg, B. (Aabo Akademi, Turku 
(Finland)); Sandaas, E.; Finell, M. Finnish Pulp and Paper Re- 
search Inst., Espoo (Finland). 1993. 23p. (In Swedish). Order 
Number DE94702099. Source: OSTI; NTIS. 

FIBRE Research Programme. 

The aim of the study was to determine the effects of grindstone 
surface profile in laboratory grinding with a view to reducing energy 
consumption during grinding. Tests were performed with several 
different stones. The results obtained with the stone having 30 % 
large grits and 70 % small grits suggest energy can be saved with- 
out adverse effects on the groundwood pulp. The results need to 
be verified on a larger scale. Stone conditioning experiments 
showed that basically the stone changes from sharp to dull as the 
grit shape changes. No major changes were observed in the depth 
of the sharpening pattern. There exist an optimum stone sharp- 
ness: grinding with too sharp or too dull a stone adversely affects 
groundwood quality. It was also found that the angle of the sharp- 
ening pattern affects the infeed pressure needed to achieve a 
given production rate.» 


4307 (KCL-KUITU-—25) Modelling the grinding process: Fi- 
nal report. Bjoerkqvist, T. (Tampere Univ. of Technology, Tampere 
(Finland)). Finnish Pulp and Paper Research Inst., Espoo (Finland). 


1993. 39p. (in Finnish). Order Number DE94702100. Source: 
OSTI; NTIS. 

FIBRE Research Programme. 

The aim of the research is to make the grinding process more 
energy-efficient. The basic events of grinding must first be under- 
stood and be presented in a mathematical way so that their 
relevance can be properly tested. Two parallel approaches were 
adopted in this study: 1. To seek the most fundamental physical 
correlations between stone grinding surface, on the one hand and 
wood structure, fatigue, efficiency, production rate and pulp quality 
on the other. 2. To seek, without going into the details of grinding, 
the correlations between stone parameters, on the one hand, and 
pulp quality and production rate on the other. A method involving 
lasers has been developed for making measurements of the grind- 
stone surface. The surface profiles have been found to have two 
important properties which cause fatigue in the wood and remove 
fibres. These properties have been described using two parame- 
ters, and it has been shown experimentally that the parameters 
change in a logical way during the sharpening period, correlate with 
quality characteristics and can be justified theoretically. The values 
of the parameters are linked to pulp analyses performed during 
laboratory grinding and to the energy consumed by the grinder dur- 
ing production-scale grinding. A simple one-dimensional model of 
the basic grinding phenomena has been constructed. A more de- 
tailed model involving partial differential equations depicting the 
grinding phenomena inside the wood above the grinding zone has 
been verified to some extent against data obtained from laboratory 
grinding. The result obtained during simulation are basically the 
same as those obtained by measurement. A more complete model 
of the basic grinding phenomena is now being constructed. 


4308 (KCL-KUITU-26) Basic grinding research and rais- 
ing unit capacity: Final report. Karojaervi, R. (Valmet Tampelia 
Oy, Tampere (Finland)). Finnish Pulp and Paper Research Inst., 





Espoo (Finland). 1998. 27p. (in 
DE94702101. Source: OSTI; NTIS. 

FIBRE Research Programme. 

The project looked at ways of improving the energy economy of 
pressure grinding and the quality of the PGW produced. The 
biggest improvements, are super-pressure grinding (PGW-S) and 
the use of low temperatures in pressure grinding. The PGW-S 
groundwood mill built at Voikkaa in 1990 has produced the 
expected improvement in pulp strength and paper printing charac- 
teristics. Yet specific electrical energy consumption is just as low 
as in open grinding. Taking all mechanical pulps into account, pres- 
sure grinding gave the highest energy efficiency, i.e. pulp strength 
per unit energy consumption. Calculated in terms of tensile 
strength, the energy efficiency of PGW-S suitable for demanding 
printing papers is almost 50 % superior to that of TMP. Lowering 
the temperature used in pressure grinding produces almost the 
same pulp strength as in pressure grinding at the normal tempera- 
ture. However, the pulp had a much smaller coarse fibre fraction, 
which improves the paper’s surface structure and reduces the ten- 
dency towards surface roughening when the paper is coated or 
printed. The pulp produced by new low-temperature pressure 
grinding process also has excellent brightness. Pilot-scale trials 
showed that halving the peripheral speed of the grindstone cuts 
specific energy consumption by about 15 % and improves the 
strength of the pulp by some 10 %. The next step is to move up u 
production scale, when the energy efficiency of pressure grinding 
can be improved by a further 20-30 %. Ways were also devised to 
raise the unit capacity of pressure grinders by around 20 %, 


Finnish). Order Number 


4309 (KCL-KUITU-27) Refining combined with screening: 
Final report. Penttinen, K. (Lappeenranta Univ. of Technology, 
Lappeenranta (Finland)). Finnish Pulp and Paper Research Inst., 
Espoo (Finland). 1993. 44p. (in Finnish). Order Number 
DE94702102. Source: OSTI; NTIS. 

FIBRE Research Programme. 

The aim was to investigate a new refiner design and its suitabil- 
ity for mechanical pulp production. A small-scale prototype refiner 
was built incorporating both defibration and screening, the aim be- 
ing to reduce energy consumption. A feature of the refiner is its 
built-in screening plate. The prototype allowed the use of different 
rotors and screening plates. It was also possible to alter the struc- 
ture of the refiner to some extent. The characteristics of the pulp 
produced with the prototype were comparable with those of pulps 
from open refining (RMP). The tear index was 4-5 mNm?/g and 
tensile index 50-60 Nnvg. The tensile index was 2-3 times higher 
than that of RMP or TMP, presumably because of the high fines 
content, which is known to raise tensile index. For the same rea- 
son, the light-scattering coefficient was also high (50-70 %). 
Treating the pulp with chemical before refining reduced the light- 
scattering coefficient to about 43 %. Pulp brightness was generally 
52-56 %, which can be considered reasonable. Chemical pretreat- 
ment reduced brightness to about 40 %. The pulp shives content, 
determined on a 0.15 mm Somerville screen, was less than 0.1 % 
at best. In trial runs with a 0.15 mm refiner screen plate the shives 
content was as low as 0.03 %. The refiner tended to produce a lot 
of fines, resulting in freeness values of 5-20 ml. Energy consump- 
tion was fairly high, but has been considerably reduced by further 
developing the refiner. At its best, energy consumption is now 
equivalent to that in conventional RMP production. At present en- 
ergy is being wasted because the fibres are being over-refined, 
and there is thus potential for improvement in this respect. Chemi- 
cal pretreatment had positive impact on energy consumption, 


4310 (KCL-KUITU—28) Studying conditions in the grinding 
zone: Final report. Lucander, M. Finnish Pulp and Paper Re- 
search Inst., Espoo (Finland). 1993. 15p. (in Finnish). Order 
Number DE94702103. Source: OSTI; NTIS. 

FIBRE Research Programme. 

One aim of the project was to investigate the effect of the sur- 
face temperatures of wood and stone in the grinding zone on 
production rate, specific energy consumption and the papermaking 
properties of the pulp. Another aim was to find new grinding mate- 
rials and to study their suitability for groundwood production. The 
most important results were 1. A system was developed for mea- 
suring the temperature and vibration of the wood close to the 
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grinding zone. The information obtained can be used to describe 
the state of the wood before defibration. 2. Reducing the flow of 
shower water onto the stone during pressure grinding allowed the 
temperature in the grinding zone to be raised. This led to pulp with 
lower freeness and greater strength. The production rate increased 
by 20 %. Groundwood strength characteristics could be developed 
more rapidly by raising the shower water temperature. 3. Extending 
the length of the infeed magazine allowed the temperature in the 
grinding zone to be raised and increased the strength of PGW by 
up to a third. 4. At the same specific energy consumption, the 
metal cylinder produced groundwood with greater tear strength 
than that obtained with a traditional ceramic stone. Raising the pro- 
cess temperature brought an improvement of up to 50 % in the 
tear strength of groundwood produced using the metal cylinder. 
From the results, it would appear that the use of a metal cylinder in 
production of super-pressure groundwood (PGW-S) would give a 
clear competitive edge over thermomechanical pulping (TMP). The 
production costs for SC paper would be lower with PGW-S, and at 
the same time electricity costs in mechanical pulping could be cut 
by around FIM 20 million a year at a 200,000 t/a SC paper mill. 


4311 (KCL-KUITU—29-Pt.1) Theoretical and experimental 
research into the basic phenomena in TMP refining: Final 
report. Haerkoenen, E. (Yhtyneet Paperitehtaat Oy, Kajaani (Fin- 
land)). Finnish Pulp and Paper Research Inst., Espoo (Finland). 
1993. 32p. (In Finnish). Order Number DE94702104. Source: 
OSTI; NTIS. 

FIBRE Research Programme. 

The project began in 1992 and is scheduled to last three years. 
The aim was to construct a mathematical model for calculating 
speed distributions, percentage volumes and temperatures of both 
steam and fibre, and the steam pressure in the plate gap. The 
framework for the theoretical flow model is now complete. The 
model, which is 2-dimensional, shows a cross-section of the stator 
and rotor and the space between them. Flow resistance between 
the phases, wall friction and turbulence still have to be included 
and tested. The theoretical model will be tested in practice by mak- 
ing measurements on a SD-65 refiner in production at Kaipola 
paper mill. In addition to the normal measurements, the refiner is 
fitted with five radially staggered temperature measurement 
sensors in the plate gap, together with corresponding sampling de- 
vices providing samples of the pulp at these points. Three trial runs 
have been conducted with the refiner this year. The experimental 
set-up at Kaipola has proved successful. Work on programming 
and testing the model is continuing in order to reach the target set. 


4312 (NEI-DK—1313, pp. 93-104) Ventilation and emission 
rates in livestock structures with sidewall opening. Krause, 
K.-H. (institute of Bioystems Engineering, Federal Agricultural Re- 
search Centre (FAL), Brunschweig (Germany)). Danvak ApS, 
Lyngby (Denmark). 1992. (CONF-920949—Vol.2: 3. international 
conference on air distribution in rooms: air movement in large 
spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribution in 
rooms. Vol. 2: Large Enclosures. Agricultural and industrial build- 
ings. Industrial buildings. Atrium buildings. 358p. Order Number 
DE94721949. Source: OSTI; NTIS. 

In animal production natural ventilation with sidewall openings is 
preferred for poultry houses. The air movement in such so-called 
Louisiana-stables is influenced by the ratio of the windward and 
leeward openings and by the geometry of the room. From the the- 
oretical point of view the same volumetric flow is obtainable with 
different loads of airborne materials from animal houses. The 
objectives for automatic control should be extended to the environ- 
mental aspect of minimization of emissions by means of special 
ratios of inlet and outlet openings. (au) 


4313 (NEI-DK-1322) Gas turbine use in industrial drying 
process: Drying of grass and district heating in Oelgod. Holm 
Christensen, B. (dk-TEKNIK (Denmark)). Nordisk Gasteknisk Cen- 
ter, Hoersholm (Denmark). Aug 1993. 90p. (In Danish). Order 
Number DE94721955. Source: OSTI; NTIS. 

Exhaust gases from a 3.6 MW gas turbine plant can be used for 
grass drying during summer and for district heating in winter re- 
spectively. Nominal capacity of district heating is 8 MW while 
capacity of the drying process is approximately 14 tons water re- 
moved per hour. The plant is located in Oelgod (West Jutland, 
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Denmark). Evaluation includes capacity, efficiency and combustion 
product emission. Measurements have been performed for drying 
process as well as for district heating production cycle. The change 
of the traditional grass drying by means of gas burners into drying 
by means of a gas turbine resulted in increased heat demand by 
approx. 8%. However power generation and sales covers the 
increased energy consumption. Almost 50% of income due to elec- 
tric power sales in 1992 were achieved during during the period of 
grass drying. (EG) 


4314 (NEI-DK-1350) Utilization of waste products from 
waste incineration with a limestone based flue gas cleaning: 
Bench-scale testing of calcium chloride recovery from 
dry/semidry residue products. Energiministeriets Forskningsud- 
valg for produktion of fordeling af el og varme. Miljoe og 
restprodukter, Energiministeriets Forskningsudvalg for produktion of 
fordeling af el og varme. Miljoe og restprodukter. Birch, H.; Hiel- 
mar, O.; Ploug Lorenzen, G. Vandkvalitetsinstituttet, Hoersholm 
(Denmark). Jun 1993. 120p. (In Danish). Contract ENS-1323/91- 
0006. Order Number DE94721985. Source: OSTI; NTIS. 

EFP-91. 

The objective of this study has been to explore the technical and 
economic feasibility of recovering calcium chloride from the acid 
flue gas cleaning residues produced at those Danish municipal 
solid waste incinerators (MSWIs) which are equipped with dry and 
semidry acid gas cleaning systems. The expected annual produc- 
tion of dry and semidry acid gas cleaning residues from the Danish 
MSWis is approximately 30,000 tonnes with a content of CaCl. of 
approximately 6,000 tonnes. The study which has included experi- 
mental work on a dry and a semidry acid gas cleaning residue, 
both containing fly ash, and a dry acid gas cleaning residue with- 
out fly ash has indicated that it is technically feasible to recover the 
content of calcium chloride from those residues. Particular attention 
has been paid to a recovery process concept involving initial (coun- 
tercurrent) extraction of the residue with water. Dissolved heavy 
metals are subsequently removed from the extract by hydroxide 
precipitation (adjustment of pH) and treatment with TMT-15. The 
treated extract is then subjected to evaporation and crystallization 
to (partly) remove potassium and sodium chloride and to produce a 
dry product consisting of calciumchloride dihydrate containing 3-7% 
(w/w) potassium and sodium chloride. The filter cakes from the ex- 
traction of the fly ash containing residues have been subjected to 
simple cement stabilization experiments. The results of subsequent 
tank leaching tests indicate that significant amounts of lead could 
be leached from filter cakes stabilized with 20% (w/w) cement. 
From an environmental point of view this is not satisfactory, and 
further studies of treatment techniques are recommended. Compar- 
isons between residue management solutions with and without 
calcium chloride recovery indicate that payback periods in excess 
of 7 years are needed for the necessary additional investments of 
20-80 million DKK in recovery equipment. (EG) (20 refs.) 


4315 (NEI-NO-379) Thermocell studies of sulfate mix- 
tures and melts relevant for aluminium electrolysis. Grimstvedt, 
A.M. Trondheim Univ. (Norway). Norges Tekniske Hoegskole. Oct 
1992. 180p. Order Number DE94722084. Source: OSTI; NTIS. 
Classical thermodynamics gives no information about local heat 
effects in electrochemical systems, only the total entropy or en- 
thalpy of the reaction, and it is not applicable where there is 
transport of heat, electricity or matter inside and across the borders 
of the system. The theory of irreversible thermodynamics describes 
interacting transport processes, and is much more suited to analyze 
such situations. Theory of thermocells (irreversible thermodynam- 
ics) has been applied to the aluminium electrolysis. Reversible heat 
changes at the electrodes have been calculated using assumptions 
about transported entropies and literature data. For a total current 
of 245 kA, the reversible heat production and cathode surface was 
calculated to be 23 kJ/s. The reversible heat production at anode 
surface was calculated to be -193 kJ/s, the negative sign means 
that it is consumed and represent a cooling. The reversible heat ef- 
fects at the electrodes are of the same magnitude as other local 
heat effects (Joule heating and heating due to overpotentials). The 
method is well suitable to analyze the electrolysis. The theory 
gives a more accurate description of the cell voltage. Furthermore, 


244 ERA Vol. 19, No. 2 


the theory gives information about heat effect which can not be lo- 
cated by equilibrium thermodynamics. In spite of uncertainties in 
the assumptions made, we conclude that there is a reversible heat 
consumption at the anode surface. 54 refs., 32 figs., 22 tabs. 


4316 (NREL/CP-200-5768-Vol.3, pp. 1671-1684) Fuel char- 
acterization requirements for cofiring biomass in coal-fired 
boilers. Prinzing, D.E. (Ebasco Environmental, Sacramento, CA 
(United States)); Tillman, D.A.; Harding, N.S. National Renewable 
Energy Lab., Golden, CO (United States). [1993]. (CONF- 
9308106—Vol.3: 1. biomass conference of the Americas: energy, 
environment, agriculture, and industry, Burlington, VT (United 
States), 30 Aug - 2 sep 1993). In First biomass conference of the 
Americas: Energy, environment, agriculture, and industry: Pro- 
ceedings, Volume 3. 463p. Order Number DE94000436. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The cofiring of biofuels with coal in existing boilers, or the cofir- 
ing of biofuels in combined cycle combustion turbine (CCCT) 
systems presents significant potential benefits to utilities, including 
reductions in SOz and NO, emissions as a function of reducing the 
mass flow of sulfur and nitrogen to the boiler, reducing CO2 emis- 
sions from the combustion of fossil fuels; potentially reducing fuel 
costs both by the availability of wood residues and by the fact that 
biofuels are exempt from the proposed BTU tax; and providing 
support to industrial customers from the forest products industry. At 
the same time, cofiring requires careful attention to the characteri- 
zation of the wood and coal, both singly and in combination. This 
paper reviews characterization requirements associated with cofir- 
ing biofuels and fossil fuels in boilers and CCCT installations with 
particular attention not only to such concerns as sulfur, nitrogen, 
moisture, and Btu content, but also to such issues as total ash 
content, base/acid ratio of the wood ash and the coal ash, alkali 
metal content in the wood ash and wood fuel (including converted 
fuels such as low Btu gas or pyrolytic oil), slagging and fouling in- 
dices, ash fusion temperature, and trace metal contents in the 
wood and coal. The importance of each parameter is reviewed, 
along with potential consequences of a failure to adequately char- 
acterize these parameters. The consequences of these parameters 
are reviewed with attention to firing biofuels with coal in pulverized 
coal (PC) and cyclone boilers, and firing biofuels with natural gas 
in CCCT installations. 


4317 (SAND-93-2360C) Automatic assembly planning 
and its role in agile manufacturing: A Sandia perspective. 
Jones, R.E.; Kaufman, S.G. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9310217—1: 1. annual agile manufacturing conference, Al- 
buquerque, NM (United States), 14-15 Oct 1993). Order Number 
DE94002291. Source: OSTI; NTIS; GPO Dep. 

Sandia has been studying automatic assembly planning of 
electromechanical devices for some years, based on an 
implemented system called Archimedes. Work done to date has fo- 
cussed on automatic generation of high-level plans, and translation 
of these plans into robotic control code and workcell layout. More 
recently, the importance of an assembly planning capability as a 
design aid has been emphasized, as it could potentially provide 
early feedback to a designer on the manufacturability of the de- 
sign. This paper describes the work done on assembly planning to 
date, plans for extending it, and its applications to agile manufac- 
turing. In particular, we describe an agile manufacturing 
demonstration project underway at Sandia, and the role the 
Archimedes assembly planning system will play in it. 


4318 (SAND—94-8203) Destruction of Representative Navy 
Wastes Using Supercritical Water Oxidation: Final report. Rice, 
S.F.; Steeper, R.R.; LaJeunesse, C.A. Sandia National Labs., Al- 
buquerque, NM (United States). Oct 1993. 35p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract ACO4-76DR00789. Order Number DE94003139. Source: 
OSTI; NTIS; GPO Dep. 

Supercritical water oxidation (SCWO) is a rapidly emerging tech- 
nology that presents potential as a hazardous waste treatment 
method for a wide variety of industrial chemicals ranging from com- 
mon organic solvents to complex formulations such as paints, 





lubricating oils, and degreasers. The Naval Civil Engineering Labo- 
ratory is contributing to the development of this technology for 
application to waste materials generated at naval shipyards and 
bases. These wastes include paint stripping and changeout fluids 
generated from equipment service procedures as well as herbi- 
cides, pesticides, paint, and numerous other materials associated 
with base facility maintenance. An important design consideration in 
the development of SCWO systems centers on choosing a reactor 
operating temperature such that the destruction of the waste or- 
ganic is sufficiently complete. This report examines the temperature 
dependence of the oxidation in supercritical water of seven com- 
mon organic compounds and three industrial commercial materials 
over the temperature range of 430°C to 585°C and reaction times 
ranging from seven to thirty seconds at a pressure of 27.5 MPa 
(4000 psi). The materials studies are methanol, phenol, methyl 
ethyl ketone, ethylene glycol, acetic acid, methylene chloride, 
1,1,1-tichloroethane (TCA), latex paint, motor oil, and Roundup, a 
commercial general purpose herbicide. The results indicate that for 
most materials, temperatures over 530°C and residence times near 
20 seconds afford destruction efficiencies of greater than 99.95%. 
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4319 (DOE/CE/27504—T4) Negotiating a demand side bid: 
City of San Jose case study. Urban Consortium for Technology 
Initiatives (United States). Energy Task Force; Public Technology, 
Inc., Washington, DC (United States); San Jose Environmental 
Services Dept., CA (United States). Jun 1993. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90CE27504. Order Number DE94001442. Source: OSTI; NTIS; 
GPO Dep. 

This report emphasizes the transferability of the gathered infor- 
mation to other local municipal governments. The report provides: 
general background information on demand side bidding; advan- 
tages and disadvantages of participation; alternative and “ideal” 
scenarios for bidding; review of potential pitfalls and lessons 
learned; and a general framework of information based on this 
particular request for DSB proposals and the City of San Joe’s re- 
sponse experience. 


4320 


(DOE/SR/18267-1) Regional solid waste manage- 
ment study. Lower Savannah Council of Government, Aiken, SC 
(United States). 1 Sep 1992. 112p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract FG09-92SR18267. 
Order Number DE94002902. Source: OSTI; NTIS; GPO Dep. 

In 1990, the Lower Savannah Council of Governments (LSCOG) 
began dialogue with the United States Department of Energy 
(DOE) regarding possibilities for cooperation and coordination of 
solid waste management practices among the local governments 
and the Savannah River Site. The Department of Energy eventu- 
ally awarded a grant to the Lower Savannah Council of 
Governments for the development of a study, which was initiated 
on March 5, 1992. After careful analysis of the region’s solid waste 
needs, this study indicates a network approach to solid waste man- 
agement to be the most viable. The network involves the following 
major components: (1) Rural Collection Centers, designed to pro- 
vide convenience to rural citizens, while allowing some degree of 
participation in recycling; (2) Rural Drop-Off Centers, designed to 
give a greater level of education and recycling activity; (3) Inert 
landfills and composting centers, designed to reduce volumes go- 
ing into municipal (Subtitle D) landfills and produce useable 
products from yard waste; (4) Transfer Stations, ultimate landfill 
disposal; (5) Materials Recovery Facilities, designed to separate 
recyclables into useable and sellable units, and (6) Subtitle D land- 
fill for burial of all solid waste not treated through previous means. 


4321 (NEI-DK-1347) Cleaner technology related to district 
heating systems. Gydesen, A.; Maimann, D. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Fysisk Lab. 3. Jun 1992. 184p. (In 
Danish). Order Number DE94721977. Source: OSTI; NTIS. 

District heating systems that are supplied from decentral cogen- 
eration plants are dealt with. The aim of the project was to build up 
a foundation of data for carrying out life cycle analyses for district 
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heating systems, to illustrate the method of life cycle analysis, to 
work out calculations for various changes in the system in order to 
elucidate which technologies are the cleanest and to illustrate how 
changes in the system of reference can influence the result of the 
evaluation of cleaner technology. Suggestions are given as to how 
pollution can be reduced in this relation. It was concluded that it is 
very important to improve the insulation of district heating pipes as 
the emission of cholrofluorocarbons (CFC11) contributes to the 
breakdown of the ozone layer. Regarding decreasing the amount 
of space heating it is suggested that where heat supply stems from 
a district heating plant that does not produce electricity it would be 
advantageous to initiate heat savings but that for areas serviced by 
cogeneration plants it is more uncertain whether this would be the 
correct course of action. (AB) (37 refs.) 


4322 (NEI-DK-1349) Investigation of strength and service 
life of pre-insulated, plastic district heating pipes: Final report. 
Energiministeriets Forskningsudvalg for produktion og fordeling af 
el og varme. Fjernvarme og produktion af el og varme, Energimin- 
isteriets Forskningsudvalg for produktion og fordeling af el og 
varme. Fjernvarme og produktion af el og varme. Amby, L. Dansk 
Teknologisk Inst., Taastrup (Denmark). Plastteknologi. Apr 1993. 
57p. (In Danish, Swedish). Contract ENS-1323/91-0009. Order 
Number DE94721984. Source: OSTI; NTIS. 

EFP-91. 

Six different materials for district heating pipes were selected for 
testing and experiments, with another material as reference. Only 
PE (polyethylene) and PP (polypropylene) were chosen with BP 
(Polybutylene) as reference. In November 1988 two lengths of 
each material were joined by butt welding and placed in a sand pit. 
The sand pit test was started in March 1989 and was temporarily 
stopped in September 1990. With three months’ interval, speci- 
mens for OlT-analyses (Oxygen Induction Time) and with six 
months’ interval specimens of microcalorimetric measurements 
(IDC) and mechanical tests were selected. In the sand pit the test 
pipes were subjected to 80 deg. C at a pressure of 6 bars. Com- 
pression tests were carried out at the same time as the sand pit 
measurements. It was shown that a preinsulated plastic pipe ap- 
parently has a longer lifetime than an uninsulated pipe. Materials in 
the sand pit, during 48 months, withstood a load of 6 bars at 80 
deg. C. It was shown that, circumferential stress in medium pipes 
is much lower in an insulated that in an uninsulated pipe. In a 
sandwich structure with a substantially deloaded medium pipe the 
pipe will function as long as it is tight. Polyurethane foam has a 
supporting effect reducing the level of tensions in the medium 
preinsulated pipe. Measurements indicate that preinsulated plastics 
pipes have better properties when subjected to high pressures and 
temperatures than plastics pipes without insulation. The antioxidant 
system, oxygen level, water temperature, process conditions when 
manufacturing as well as the polymers determine the lifetime of the 
medium pipe. (au) (16 refs.) 


4323 (NREL/CP—200-5768-Vol.3, pp. 1754-1769) Three 
biomass power plants in New England first five years of chal- 
lenges and solutions. LeBlanc, J.D. (Thermo Energy Systems 
Corp., Waltham, MA (United States)). National Renewable Energy 
Lab., Golden, CO (United States). [1993]. (CONF-9308106—Vol.3: 
1. biomass conference of the Americas: energy, environment, agri- 
culture, and industry, Burlington, VT (United States), 30 Aug - 2 sep 
1993). In First biomass conference of the Americas: Energy, envi- 
ronment, agriculture, and industry: Proceedings, Volume 3. 463p. 
Order Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

Generating electricity from biomass fuels, through stand-alone 
power plants, represents a renewal of a half-century old plus, re- 
newable technology. New England has generated its electricity 
sequentially, and still in parallel, from hydro, coal, oil, and nuclear 
sources during this period, and most recently during the 1980's, 
from a mixture of various alternate technologies including wood 
waste fuels and domestic waste fuels. Three plants located in New 
Hampshire and Maine, of identical power-island design, were con- 
structed in eighteen months, and began operation in the period 
December, 1987 through March, 1988. These plants almost from 
the start have experienced an outstanding record of operation, de- 
pendability, and reliability. This paper will describe how each plant 
has fit into its respective location and environment, the personnel, 
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technical and administrative support required, the biomass wood 
waste production and supply infra-structure which has developed 
around these facilities; and the technical problems and challenges 
which arose and were resolved in the process of handling a 
cantankerous, bulk fuel and turning it into a reliable supply of elec- 
tricity. These plants are designed around a zero discharge concept. 
The author will discuss the design features built in, and operating 
practices which have evolved, to effectively use waste water inter- 
nally, minimize air emissions, and recycle 100% of its solid waste 
as an effective fertilizer and soil conditioner. 


4324 (NYSERDA-93-15) Evaluation of Orange and Rock- 
land Utilities, Inc.'s competitive bidding program for 
demand-side resources: Final report. Peters, J.S. (Barakat and 
Chamberlin, Inc., Portland, OR (United States)); Stucky, L.; Seratt, 
P.; Darden-Butler, D. New York State Energy Research and Devel- 
opment Authority, New York, NY (United States); Barakat and 
Chamberlin, Inc., Portland, OR (United States). Feb 1993. 74p. 
Sponsored by New York State Energy Research and Development 
Authority, Albany, NY (United States). Source: OSTI; New York 
State Energy Research and Development Authority, Two Rocke- 
feller Plaza, Albany, NY 12223. 

The process evaluation reports on the implementation of Orange 
and Rockland Utilities demand-side bidding program in New York 
State during 1991 and 1992. The program is implemented by two 
energy service companies in Orange and rockland’s New York 
State service territory. The process evaluation methodology in- 
cluded interviews with utility staff (3), energy service company staff 
(2), and participating (6) and nonparticipating (7) utility customers. 
The two energy service companies had enrolled 14 customers in 
the program by summer 1992. One company had achieved 90% of 
their 2.75 MW bid and the other had achieved less than 90% of 
their 6.9 MW bid. Critical factors in success were determination of 
a reasonable bid amount for the market and marketing to the ap- 
propriate customers. Customers most interested in the program 
included those with limited access to capital and medium-sized 
firms with poor cash flows, particularly schools and hospitals. The 
findings also show that due to the incentive structure and associ- 
ated need for substantial customer contributions, lighting measures 
dominate all installations. Customers, however, were interested in 
the potential savings and six of the nonparticipants chose to either 
install measures on their own or enroll in the utility's rebate pro- 
gram. 


4325 (PNL—8809-Vol.3) Robins Air Force Base integrated 
resource assessment: Volume 3, Resource assessment. Sulli- 
van, G.P.; Keller, J.M.; Stucky, D.J.; Wahistrom, R.R.; Larson, L.L. 
Pacific Northwest Lab., Richland, WA (United States). Oct 1993. 
390p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94002833. 
Source: OSTI; NTIS; GPO Dep. 

The US Air Force Materiel Command (AFMC) has tasked the US 
Department of Energy (DOE) Federal Energy Management Pro- 
gram (FEMP), supported by the Pacific Northwest Laboratory 
(PNL), to identify, evaluate, and assist in acquiring all cost-effective 
energy projects at Robins Air Force Base (AFB). This is part of a 
model program that PNL is designing to support energy-use deci- 
sions in the federal sector. This report provides the results of the 
fossil fuel and electric energy resource opportunity (ERO) assess- 
ments performed by PNL at the AFMC Robins AFB facility located 
approximately 15 miles south of Macon, Georgia. It is a companion 
report to Volume 1, Executive Summary, and Volume 2, Baseline 
Detail. The results of the analyses of EROs are presented in 13 
common energy end-use categories (e.g., boilers and furnaces, 
service hot water, and building lighting). A narrative-description of 
each ERO is provided, including information on the installed cost, 
energy and dollar savings; impacts on operation and maintenance 
(O&M); and, when applicable, a discussion of energy supply and 
demand, energy security, and environmental issues. A description 
of the evaluation methodologies and technical and cost assump- 
tions is also provided for each ERO. Summary tables present the 
cost-effectiveness of energy end-use equipment before and after 
the implementation of each ERO and present the results of the life- 
cycle cost (LCC) analysis indicating the net present value (NPV) 
and savings to investment ratio (SIR) of each ERO. 
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4326 (DOE/METC/C—94/7103) METC research on coal- 
fired diesels. McMillian, M.H. (USDOE Morgantown Energy 
Technology Center, WV (United States)); Robey, E.H.; Addis, R.E. 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-930893-—2: Joint contractors meeting on 
advanced turbine systems, fuel cells and coal-fired heat, Morgan- 
town, WV (United States), 3-5 Aug 1993). Order Number 
DE94001913. Source: OSTI; NTIS; GPO Dep. 

The METC in-house Coal-Fueled Diesel Research project is part 
of the overall DOE effort to develop a technology base for diesel 
engines capable of operating on coal, shale oil or low-cost coal- 
derived fuels. The in-house effort started in 1985 as a test-bed for 
coal-derived liquid fuels and will end this fiscal year with the suc- 
cessful completion of METC’s diesel R&D program. Currently 
METC in-house research and development efforts focus on pilot 
chamber combustion in METC’s coal-water slurry (CWS) fueled 
diesel engine. A novel pilot chamber for a direct-injected, coal- 
fueled diesel engine has been designed and is being tested in 
METC's single cylinder research diesel engine. The pilot chamber 
configuration allows for operation at extended load and speed con- 
ditions using 100 percent CWS and no other pilot fuel. The 
concept involves the use of a small volume chamber exterior to the 
main cylinder in which approximately 5 percent of the total fuel en- 
ergy at full load conditions is injected. Lower NOy levels may be 
obtained due to leaner burning as well as broader stable perfor- 
mance using only CWS fuel. 


4327 (NEDO-P-9225) Feasibility study on introduction of 
transportation-use petroleum substitution energy. 2. New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1993. 112p. (In Japanese). Sponsored by New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Order Number DE94725205. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

As a part of the development of petroleum substitution energy, 
development of vehicles using petroleum substitution fuel has been 
promoted to meet a need for abating pollution caused by automo- 
bile exhaust gas in cities. This investigation is first made on the 
trends of making the existing cars low-pollutant, of policies for wide 
use/promotion of substitution fuel cars, and of possession of vehi- 
cles. It is then made on assumption of future performance and cost 
of electric vehicles, methanol cars and CNG cars through hearing 
on expert opinions from makers, promotion organizations, etc. 
Based on the assumption, shares of existing cars and petroleum 
substitution cars in newly registered cars are set up in time se- 
quence, and a built simulation model for wide spread estimates the 
number of vehicles which can be spread by 2010. The result shows 
the number of vehicles to be spread is 380,000, and it is lower 
than those targeted and predicted by industry-associated organiza- 
tions. For wide spread, it is important to select suitable markets for 
substitution fuel cars as promotion targets. 11 figs., 25 tabs. 


4328 Method of detecting oxygen partial pressure and 
oxygen partial pressure sensor. Dees, D.W. To Dept. of Energy. 
1991. American patent application 7-774,922. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94003043. Source: OSTI; NTIS; GPO 
Dep. 





This invention is comprised of a method for detecting oxygen 
partial pressure and an oxygen partial pressure sensor are pro- 
vided. The method for measuring oxygen partial pressure includes 
contacting oxygen to a solid oxide electrolyte and measuring the 
subsequent change in electrical conductivity of the solid oxide elec- 
trolyte. A solid oxide electrolyte is utilized that contacts both a 
porous electrode and a nonporous electrode. The electrical con- 
ductivity of the solid oxide electrolyte is affected when oxygen from 
an exhaust stream permeates through the porous electrode to es- 
tablish an equilibrium of oxygen anions in the electrolyte, thereby 
displacing electrons throughout the electrolyte to form an electron 
gradient. By adapting the two electrodes to sense a voltage poten- 
tial between them, the change in electrolyte conductivity due to 
oxygen presence can be measured. 
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4329 (DOE/ID/13074-T9) DOE/SOUTF/KEURP Kansas 
State University, Pushing technology to satisfy real world ap- 
plications: First quarter report, July 1-September 31, 1993. 
Hague, J.R. Kansas State Univ., Manhattan, KS (United States). 
[1993]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC07-911D13074. Order Number 
DE94001365. Source: OSTI; NTIS; GPO Dep. 

K-State has concluded the first quarter of the third year, demon- 
strating and evaluating electric vehicle technology. The G-Van has 
failed to operate during this period. Although plans are being made 
to install new batteries in the G-Van, the vehicle has little to prove 
or demonstrate in the way of advanced technologies. As such, 
there was an agreement by the Site Operator Users Task Force 
that no additional federal funding would be spent to maintain or op- 
erate the G-Vans. The DSEP van, received from DOE during the 
latter part of January remains idie. The DSEP vehicle may never 
be refurbished and used in the Site Operator Program as an oper- 
ational vehicle. It may be used as a lab vehicle or in a special 
projects capacity. The cost of operating or maintaining this one-of- 
a-kind vehicle is high and the value of the vehicle to the program is 
questionable. Kansas State University is using and pleased with its 
first Soleq’s EVcort. The vehicle has been used on a routine basis 
around campus, at the Nebraska State Fair, the Kansas State Fair, 
and other specific functions. The vehicle continues to operate in an 
efficient manner, is well received by the public, and clearly demon- 
strates what is possible in EV technology. Professor Hague 
continued to serve as the Chairman of the Site Operator Users 
Task Force. As such, K-State is involved at all levels in promoting 
electric vehicle legislation and technology. The electric vehicle 
technology continues to be debated and discussed at all levels of 
government. The next year should bring incremental improvements 
for funding. The SOUTF has established an effort to “push” the EV 
technology forward with the development of a common specifica- 
tion to be used in the purchase of electric vehicles during the next 
year. 


4330 (LBL-34080) Exploratory Technology Research Pro- 
gram for Electrochemical Energy Storage: Executive Summary 
report, 1992. Kinoshita, K. (ed.). Lawrence Berkeley Lab., CA 
(United States). Oct 1993. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94003480. Source: OSTI; NTIS; GPO Dep. 

This summary denotes the progress made by the Exploratory 
Technology Research (ETR) Program for Electrochemical Energy 
Storage during calendar year 1992. The primary objective of the 
ETR Program, which is sponsored by the US Department of En- 
ergy (DOE) and managed by Lawrence Berkeley Laboratory (LBL), 
is to identify electrochemical technologies that can satisfy stringent 
performance, durability and economic requirements for electric ve- 
hicles (EVs). The ultimate goal is to transfer the most-promising 
electrochemical technologies to the private sector or to another 
DOE program (e.g., SNL’s Electric Vehicle Advanced Battery Sys- 
tems Development Program, EVABS) for further development and 
scale-up. Besides LBL, which has overall responsibility for the ETR 
Program, LANL and BNL have participated in the ETR Program by 
providing key research support in several of the program elements. 
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Program consists of three major elements: Exploratory Research; 
Applied Science Research; and Air Systems Research. The objec- 
tives and the specific battery and electrochemical systems 
addressed by each program element are discussed. Financial infor- 
mation that relates to the various programs and a description of 
the management activities for the ETR Program are described. 


4331 (LBL-34081) Exploratory Technology Research Pro- 
gram for Electrochemical Energy Storage: Annual report, 
1992. Kinoshita, K. (ed.). Lawrence Berkeley Lab., CA (United 
States). Oct 1993. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE94003479. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the progress made by the Exploratory 
Technology Research (ETR) Program for Electrochemical Energy 
Storage during calendar year 1992. The primary objective of the 
ETR Program, which is sponsored by the US Department of En- 
ergy (DOE) and managed by Lawrence Berkeley Laboratory (LBL), 
is to identify electrochemical technologies that can satisfy stringent 
performance, durability and economic requirements for electric ve- 
hicles (EVs). The ultimate goal is to transfer the most-promising 
electrochemical technologies to the private sector or to another 
DOE program (e.g., SNL’s Electric Vehicle Advanced Battery Sys- 
tems Development Program, EVABS) for further development and 
scale-up. Besides LBL, which has overall responsibility for the ETR 
Program, LANL and BNL have participated in the ETR Program by 
providing key research support in several of the program elements. 
The ETR Program consists of three major elements: Exploratory 
Research; Applied Science Research; and Air Systems Research. 
The objectives and the specific battery and electrochemical sys- 
tems addressed by each program element are discussed in the 
following sections, which also include technical summaries that re- 
late to the individual programs. Financial information that relates to 
the various programs and a description of the management activi- 
ties for the ETR Program are described in the Executive Summary. 


4332 Improved fuel cell system for transportation applica- 
tions. Kumar, R.; Ahmed, S.; Krumpelt, M.; Myles, M.K. To Dept. 
of Energy. 1991. American patent application 7-796,973. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94003032. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of a propulsion system for a vehicle 
having pairs of front and rear wheels and a fuel tank. An electri- 
cally driven motor having an output shaft operatively connected to 
at least one of said pair of wheels is connected to a fuel cell hav- 
ing a positive electrode and a negative electrode separated by an 
electrolyte for producing de power to operate the motor. A partial 
oxidation reformer is connected both to the fuel tank and to the fuel 
cell receives hydrogen-containing fuel from the fuel tank and water 
and air and for partially oxidizing and reforming the fuel with water 
and air in the presence of an oxidizing catalyst and a reforming 
catalyst to produce a hydrogen-containing gas. The hydrogen- 
containing gas is sent from the partial oxidation reformer to the fuel 
cell negative electrode while air is transported to the fuel cell posi- 
tive electrode to produce de power for operating the electric motor. 
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4333 (UCRL-JC—114579) Crashworthiness analysis using 
advanced material models in DYNA3D. Logan, R.W. (Lawrence 
Livermore National Lab., CA (United States)); Burger, M.J.; 
McMichael, L.D.; Parkinson, R.D. Lawrence Livermore National 
Lab., CA (United States). 22 Oct 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-931121-30: Annual winter meeting of the 
American Society of Mechanical Engineers, New Orleans, LA 
(United States), 28 Nov - 3 dec 1993). Order Number 
DE94002988. Source: OSTI; NTIS; GPO Dep. 

As part of an electric vehicle consortium, LLNL and Kaiser Alu- 
minum are conducting experimental and numerical studies on 
crashworthy aluminum spaceframe designs. They have jointly ex- 
plored the effect of heat treat on crush behavior and duplicated the 
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experimental behavior with finite-element simulations. The major 
technical contributions to the state of the art in numerical simula- 
tion arise from the development and use of advanced material 
model descriptions for LLNL’s DYNA3D code. Constitutive model 
enhancements in both flow and failure have been employed for 
conventional materials such as low-carbon steels, and also for 
lighter weight materials such as aluminum and fiber composites 
being considered for future vehicles. The constitutive model en- 
hancements are developed as extensions from LLNL’s work in 
anisotropic flow and multiaxial failure modeling. Analysis quality as 
a function of level of simplification of material behavior and mesh is 
explored, as well as the penalty in computation cost that must be 
paid for using more complex models and meshes. The lightweight 
material modeling technology is being used at the vehicle compo- 
nent level to explore the safety implications of small neighborhood 
electric vehicles manufactured almost exclusively from these mate- 
rials. 
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4334 (NREL/CP-—200-5768-Vol.3, pp. 1598-1606) Fueling 
diesel engines with methylester soybean oil. Schumacher, L.G. 
(Univ. of Missouri, Columbia, MO (United States)); Hires, W.G.; 
Borgelt, S.C. National Renewable Energy Lab., Golden, CO 
(United States). [1993]. (CONF-9308106—Vol.3: 1. biomass confer- 
ence of the Americas: energy, environment, agriculture, and 
industry, Burlington, VT (United States), 30 Aug - 2 sep 1993). In 
First biomass conference of the Americas: Energy, environment, 
agriculture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

Two 5.9 liter Cummins engines were fueled for a combined total 
of more than 80,467 km (50,000 miles). One truck, a 1991 Dodge, 
has been driven approximately 48,280 km (30,000 miles). The 
other, a 1992 Dodge, has been driven approximately 32,187 km 
(20,000 miles). Fueling these engines with soydiesel increase en- 
gine power by 3 percent (1991 engine) and reduced power by 6 
percent (1992 engine). The pickups averaged more than 7.1 km/L 
(16.7 mpg). Analysis of used engine oil samples indicated that the 
engines were wearing at normal rate. The black exhaust smoke 
normally observed when a diesel engine accelerates was reduced 
as much as 86 percent when the diesel engine was fueled with 
100% soydiesel. Increased EPA exhaust emissions requirements 
for diesel engines have created much interest in the use of soy- 
diesel as fuel for diesel engines. 
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3502 Proliferation 
Refer also to citation(s) 3952, 3953 


4335 (LA-UR-93-3307) Probabilistic Risk Assessment of 
disassembly procedures. O’Brien, D.A.; Bement, T.R.; Letellier, 
B.C. Los Alamos National Lab., NM (United States). [1993]. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9309215-5: Surety technology 
symposium, Chelyacinsk (Russian Federation), 28 Sep - 2 oct 
1993). Order Number DE94000893. Source: OSTI; NTIS; GPO 
Dep. 

Probabilistic Risk (Safety) Assessment (PRA or PSA) is an ana- 
lytic methodology for identifying the combination of events that, if 
they occur, lead to accidents. Accidents are defined as those 
events causing loss or injury to people, property, or the environ- 
ment. PRA also provides a method for estimating the frequency of 
occurrence of each combination of events and the consequences 
of each accident. The Los Alamos effort for this study is summa- 
rized as follows: The focus of the Los Alamos study was on 
evaluating the risks specifically associated with disassembling a 
Los Alamos-designed device. The PRA for the disassembly opera- 
tion included a detailed evaluation only for those potential accident 
sequences which could lead to significant off-site consequences 
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and affect public health. The overall purpose of this study was to 
investigate the feasibility of a risk consequence goal for DOE oper- 
ations. Often called a Level 3 PRA (or PSA), the methods are 
general and can with a little modification be applied to other proce- 
dures or processes. 


3503 Verification 
Refer also to citation(s) 5112, 5115, 5116 


4336 (ANL/ACTV-93/1) Evaluation of photothermal imag- 
ing for treaty verification. Gopalsami, N. (Argonne National Lab., 
IL (United States)); Raptis, A.C.; Shah, V.L.; Gopalan, K. Argonne 
National Lab., IL (United States). May 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94002496. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The use of photothermal techniques has been evaluated to de- 
termine if tags and seals on treaty-limited items (TLIs) have been 
tampered with and to nondestructively identify warheads. A pulsed 
heat source, such as a flash lamp, was used to cause a thermal 
perturbation on the surface of the item to be tested. The transient 
change in surface temperature as the item cooled was monitored 
by an infrared (IR) video camera. Thermal nonuniformities under 
the surface of the item were manifested as hot or cold spots that 
were captured in the IR image. The technique was evaluated with 
test samples containing “fabricated” faults, namely, voids and 
undercuts at various depths from the surface. Tested materials in- 
clude aluminum, Kevlar-epoxy composite, and graphite-epoxy 
composite, all of which may be considered representative materials 
for the casings of TLis. To test the effectiveness of this technique 
for warhead identification, a canister with a thin stainless steel shell 
was fabricated. The canister contained two concentric compart- 
ments that were filled with different substances (liquid, solid, or air). 
Photothermal tests on the top surface of the canister revealed con- 
trasting IR images with respect to the contents of the canister. 


4337 (EGG-EE-10723) Imaging System (INEL) T805 proto- 
type status report. Partin, J.K.; Lassahn, G.D.; Davidson, J.R. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Mar 1993. 83p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC07-76ID01570. Order Number 
DE94002807. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report describes an Automatic Target Recognition (ATR) 
system developed for use with the Airborne Multisensor Pod Sys- 
tem. This ATR system is useful for finding pre-selected objects in a 
scene, given several different types of image of the scene. This 
ATR system includes image data fusion and uncertainty estimation. 


4338 (LA-UR-92-3276) False alarms and mine seismicity: 
An example from the Gentry Mountain mining region, Utah: 
Los Alamos Source Region Project. Taylor, S.R. Los Alamos Na- 
tional Lab., NM (United States). 23 Sep 1992. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93040816. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Mining regions are a cause of concern for monitoring of nuclear 
test ban treaties because they present the opportunity for clandes- 
tine nuclear tests (i.e. decoupled explosions). Mining operations 
are often characterized by high seismicity rates and can provide 
the cover for excavating voids for decoupling. Chemical explosions 
(seemingly as part of normal mining activities) can be used to 
complicate the signals from a simultaneous decoupled nuclear ex- 
plosion. Thus, most concern about mines has dealt with the issue 
of missed violations to a test ban treaty. In this study, we raise the 
diplomatic concern of false alarms associated with mining activities. 
Numerous reports and papers have been published about anoma- 
lous seismicity associated with mining activities. As part of a large 
discrimination study in the western US (Taylor et al., 1989), we had 
one earthquake that was consistently classified as an explosion. 
The magnitude 3.5 disturbance occurred on May 14, 1981 and was 
conspicuous in its lack of Love waves, relative lack of high- 
frequency energy, low Lg/Pg ratio, and high m, — Ms. A moment- 
tensor solution by Patton and Zandt (1991) indicated the event had 
a large implosional component. The event occurred in the Gentry 





Mountain coal mining region in the eastern Wasatch Plateau, Utah. 
Using a simple source representation, we modeled the event as a 
tabular excavation collapse that occurred as a result of normal 
mining activities. This study raises the importance of having a good 
catalogue of seismic data and information about mining activities 
from potential proliferant nations. 


4339 (LA-UR-93-3438) Integrated Verification Experiment 
data collected as part of the Los Alamos National Laboratory's 
Source Region Program: Appendix B: Surface ground motion. 
Weaver, T.A.; Baker, D.F.; Edwards, C.L.; Freeman, S.H. Los 
Alamos National Lab., NM (United States). Oct 1993. 231p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94002598. Source: OSTI; 
NTIS; GPO Dep. 

Surface ground motion was recorded for many of the Integrated 
Verification Experiments using standard 10-, 25- and 100-g ac- 
celerometers, force-balanced accelerometers and, for some events, 
using golf balls and 0.39-cm steel balls as surface inertial gauges 
(SIGs). This report contains the semi-processed acceleration, ve- 
locity, and displacement data for the accelerometers fielded and 
the individual observations for the SIG experiments. Most accelera- 
tion, velocity, and displacement records have had calibrations 
applied and have been deramped, offset corrected, and deglitched 
but are otherwise unfiltered or processed from their original 
records. Digital data for all of these records are stored at Los 
Alamos National Laboratory. 
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4340 (UCRL-ID-112775) Materials Science and Engineer- 
ing. Lesuer, D.R. Lawrence Livermore National Lab., CA (United 
States). Mar 1993. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003018. Source: OSTI; NTIS; GPO Dep. 

Five papers are included: processing/characterization of lami- 
nated metal composites, casting process modeling, characterizing 
the failure of composite materials, fiber-optic Raman spectroscopy 
for cure monitoring of advanced polymer composites, and modeling 


superplastic materials. The papers are processed separately for 
the data base. 
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Refer also to citation(s) 3078, 3096, 3174, 3235, 3236, 3243, 
3570, 3582, 3583, 3584, 3585, 3586, 3587, 3588, 3589, 3590, 
3592, 3626, 3627, 3628, 3629, 3636, 3644, 3677, 3687, 3688, 
3689, 3690, 3691, 3692, 3693, 3694, 3695, 3696, 3697, 3698, 
3699, 3700, 3701, 3702, 3703, 3704, 3706, 3707, 3708, 3709, 
3711, 3712, 3713, 3715, 3716, 3717, 3718, 3720, 3726, 3775, 
3793, 3819, 4009, 4333, 4513, 4555, 4613, 4642, 4646, 4697, 
4715, 4809, 4826, 4832, 5467, 5817, 5843, 5857, 5862, 5863 


4341 (ANL/ET/CP-—79010) Solidification modeling of a spi- 
ral casting to determine material fluidity. Ahuja, S. (Argonne 
National Lab., IL (United States)); Domanus, H.M.; Schmitt, R.C.; 
Chuzhoy, L.; Grabel, J.V. Argonne National Lab., IL (United 
States). [1993]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-931009— 
7: Fall meeting of the Minerals, Metals and Materials Society: 
physical metallurgy and materials, Pittsburgh, PA (United States), 
17-21 Oct 1993). Order Number DE94002212. Source: OSTI; 
NTIS; GPO Dep. 

In casting, fluidity is the measure of the distance a metal can 
flow in a channel before being stopped by solidification. During 
mokd filling, the metal loses heat to the surrounding mold, thereby 
cooling and becoming more viscous until the leading portion solidi- 
fies and no further flow is possible. A coupled heat-transfer and 
fluid-flow modeling of a spiral, involving the use of thermophysical 
properties to determine material fluidity, has been conducted. Fluid- 
ity experiments were performed by Caterpillar; several spiral test 
castings were poured. Simulations of these experiments utilized the 
Casting Process Simulator (CAPS) software developed at Argonne 
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National Laboratory. Two types of two dimensional spiral geome- 
tries with different assumptions were considered: (1) a 2-D laterally 
stretched spiral and (2) a 3-D lateral spiral. Computed mold filling 
is in good agreement with experiment. Time required by metal/gas 
interface to attain specific positions in the spiral arm also compares 
favorably with the experiment. Influence of process variables, 
especially pour time, is discussed. CAPS software was used to in- 
vestigate validity of dimensionality assumptions and to evaluate 
ability of CAPS to model fluidity adequately. 


4342 (ANL/MSD/CP-81209) Segregation processes in al- 
loys during ion bombardment. Lam, Nghi Q. Argonne National 
Lab., IL (United States). Oct 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9309276-1: Meeting of the Japan Society for the promo- 
tion of science on microbeam analysis committee, Nagoya (Japan), 
17-18 Sep 1993). Order Number DE94003211. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Both Gibbsian and radiation-induced segregation processes oc- 
cur in alloys under irradiation. The mechanisms involved and the 
fundamental differences in their effects on near-surface composi- 
tional redistributions are summarized in the present paper. A good 
grasp of the synergistics of preferential sputtering and these segre- 
gation processes is important for the understanding of ion 
beam-induced surface modifications. 


4343 (BNL-49483) Thermal phase behavior of metal sur- 
faces: X-ray scattering studies of Pt(001). Abernathy, D.L. 
(Massachusetts Inst. of Technology, Cambridge, MA (United 
States). Dept. of Physics); Mochrie, S.G.J.; Yoon, M.; Gibbs, D.; 
Gruebel, G.; Watson, G.M.; Zehner, D.M. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 9p. Sponsored by US- 
DOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9308154—2: 4. international conference on the 
structure of surfaces, Shanghai (China), 16-19 Aug 1993). Order 
Number DE94002991. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent highlights of the results of x-ray scattering studies of the 
structure and phase behavior of smooth and vicinal Pt(001) sur- 
faces are reviewed. 


4344 (CONF-910202-21) Fabrication of thin-wall hollow 
nickel spheres and low density syntactic foams. Clancy, R.B.; 
Sanders, T.H. Jr.; Cochran, J.K. Georgia Inst. of Tech., Atlanta, GA 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC05-89CE90052. From Annual 
meeting and exhibition of the Minerals, Metals and Materials Soci- 
ety (TMS); New Orleans, LA (United States); 17-21 Feb 1991. 
Order Number DE94001482. Source: OSTI; NTIS; GPO Dep. 

A process has been developed to fabricate thin-wall hollow 
spheres from conventional oxide powders at room temperature. 
The polymer- bonded powder shells are fired in air to sinter the 
walls, leaving the shells either impervious or porous. Alternatively, 
the oxide shells can be preferentially reduced to produce thin-wall 
hollow metal spheres which can be bonded together to produce an 
ultra light weight closed-cell foam. Processing and properties of 
this class of low density structures will be discussed. 


4345 (CONF-9305134—) Eleventh symposium on energy 
engineering sciences: Proceedings: Solid mechanics and pro- 
cessing: Analysis, measurement and characterization. Argonne 
National Lab., IL (United States). 1993. 300p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. From 11. symposium on energy engineering sciences; 
Argonne, IL (United States); 3-5 May 1993. Order Number 
DE93019930. Source: OSTI; NTIS; INIS; GPO Dep. 

The Eleventh Symposium on Energy Engineering Sciences was 
held on May 3-5, 1993, at the Argonne National Laboratory, Ar- 
gonne, Illinois. These proceedings include the program, list of 
participants, and the papers that were presented during the eight 
technical sessions held at this meeting. This symposium was orga- 
nized into eight technical sessions: Surfaces and _ interfaces; 
thermophysical properties and processes; inelastic behavior; non- 
destructive characterization; multiphase flow and_ thermal 
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processes; optical and other measurement systems; stochastic pro- 
cesses; and large systems and control. Individual projects were 
processed separately for the databases. 


4346 (CONF-930676-—Suppl.) Physics of iron. Anderson, O. 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
86p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. From 14. international conference of the 
International Association for the Advancement of High Pressure 
Science and Technology; Colorado Springs, CO (United States); 27 
Jun - 2 jul 1993. Order Number DE94002002. Source: OSTI; 
NTIS; GPO Dep. 

Contains article: Institute of Geophysics and Planetary Physics. 

This volume comprises papers presented at the AIRAPT Confer- 
ence, June 28 to July 1993. The iron sessions at the meeting were 
identified as the Second Ironworkers Convention. The renewai of 
interest stems from advances in technologies in both diamond-anvil 
cell (DAC) and shock wave studies as well as from controversies 
arising from a lack of consensus among both experimentalists and 
theoreticians. These advances have produced new data on iron in 
the pressure-temperature regime of interest for phase diagrams 
and for temperatures of the core/mantle and inner-core/outer-core 
boundaries. Particularly interesting is the iron phase diagram in- 
ferred from DAC studies. A new phase, £8, with a 7-f-e triple point 
at about 30 GPa and 1190 K, and possible sixth phase, w, with an 
e-8-melt triple point at about 190 GPa and 4000 K are deemed 
possible. The importance of the equation of state of iron in consid- 
eration of Earth’s heat budget and the origin of its magnetic field 
invoke the interest of theoreticians who argue on the basis of 
molecular dynamics and other first principles methods. While the 
major thrust of both meetings was on the physics of pure iron, 
there was notable contributions on iron alloys. Hydrogen-iron al- 
loys, iron-sulfur liquids, and the comparability to rhenium in phase 
diagram studies are discussed. The knowledge of the physical 
properties of iron were increased by several contributions. 


4347 (CONF-930759-3) Experimental measurement of lo- 
cal displacement and chemical pair correlations in crystalline 
solid solutions. Sparks, C.L. (Oak Ridge National Lab., TN 
(United States)); Ice, G.E.; Robertson, J.L.; Shaffer, L.B. Oak 
Ridge National Lab., TN (United States). [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From NATO advanced study workshop on metallic 
alloys: experimental and theoretical perspectives; Boca Raton, FL 
(United States); 16-21 Jul 1993. Order Number DE94001124. 
Source: OSTI; NTIS; GPO Dep. 

Measurement of near-neighbor atomic arrangements in crys- 
talline solid solutions is well established and provides meaningful 
values for chemical preference of atoms for their near neighbors to 
beyond the first ten neighboring shells. Static displacements 
(atomic size) between these atom pairs have mostly been either ig- 
nored in the recovery of the local pair preferences or removed by 
making use of the displacement scattering dependence on momen- 
tum transfer. With intense and energy tunable x-ray synchrotron 
sources, our ability to recover these static displacements between 
atoms has greatly improved. Data taken with multiple x-ray ener- 
gies to obtain the contrast necessary to separate like from unlike 
neighbor pair distances are discussed for the two cases studied to 
date: A locally ordered Ni77 5Fe2o5 crystal and a locally clustered 
Fes3Cr47 crystal. Analysis of experimental parameters and data 
gives the systematic and statistical errors on the recovered param- 
eters. Meaningful atomic displacements from the mean lattice can 
be measured and recovered. These displacements help us under- 


stand material properties and will provide theorists with tests for 
their calculations. 


4348 (CONF-930759-4) Core-level spectroscopy investi- 
gation of the Mop 7sRep 95(100) surface. Lyman, P.F.; Zehner, 
D.M. Oak Ridge National Lab., TN (United States). Oct 1993. Qp. 
Sponsored by USDOE, Washington, DC (United States);New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). DOE Contract AC05-840R21400. From NATO advanced 
study workshop on metallic alloys: experimental and theoretical 
perspectives; Boca Raton, FL (United States); 16-21 Jul 1993. Or- 
der Number DE94002800. Source: OSTI; NTIS; GPO Dep. 
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Preferential surface segregation in the Moo.75(100) surface re- 
gion was investigated using high-resolution core-level spectroscopy 
with synchrotron radiation. The magnitude and direction of the sur- 
face core-level shifts observed in this study can be qualitatively 
understood by comparison to W and Mo core-level shifts. Mea- 
sured core-level intensities are found to be consistent with the 
segregation of Mo to the surface of the alloy, with an enrichment of 
Re in the second layer (as found in previous investigations). It is 
inferred that both Tc and Os will segregate to the 
Moo.75Repo.25(100) surface. 


4349 (CONF-9308122-14) lon implantation and dynamic 
recovery of tin-doped indium oxide films. Shigesato, Yuzo 
(Brown Univ., Providence, RI (United States). Division of Engineer- 
ing); Paine, D.C.; Haynes, T.E. Oak Ridge National Lab., TN 
(United States); National Science Foundation, Washington, DC 
(United States); Office of Naval Research, Washington, DC (United 
States). Sep 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. Grant DMR-9115054; 
N00014-91-J-1837. From International Union of Materials Research 
Societies on advanced materials; Tokyo (Japan); 31 Aug - 4 sep 
1993. Order Number DE94001126. Source: OSTI; NTIS; GPO Dep. 

The effect of O* on implantation on the electronic (carrier den- 
sity, mobility), resistivity and microstructural properties of thin film 
Sn-doped In2O3 (ITO) was studied. Both polycrystalline (c-) and 
amorphous (a-) ITO thin films, 200 nm thick, were implanted at 
substrate temperatures ranging from —196 to 300° C with 80 keV 
O* at doses ranging from 0 to 4.0x10'S cm~*. X-ray diffraction 
studies show that polycrystalline [TO remains crystalline even after 
implantation with 80 keV O* at —196°C to a dose of 4.0x10"5 
cm —* which suggests that dynamic recovery processes are active 
in ITO at this low temperature. Although the x-ray diffraction pat- 
tern of the polycrystalline ITO remains unchanged with implant 
dose, the electrical properties were seen to degrade when im- 
planted to a dose of 1.0x10'5cm-? below 200°C. In contrast, 
amorphous ITO films remains amorphous upon ion implantation 
and shows almost no degradation in resistivity when implanted be- 
low 16°C. The recrystallization temperature of amorphous ITO is 
about 150°C in the absence of ion implantation. 


4350 (CONF-931009-11) An atom probe investigation of 
the influence of trace impurities on the mechanical behavior of 
NiAl. Jayaram, R.; Liu, C.T.; Miller, M.K. Oak Ridge National Lab., 
TN (United States). [1993]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States);Oak Ridge Inst. for Science and Education, 
TN (United States). DOE Contract AC05-840R21400. From Fall 
meeting of the Minerals, Metals and Materials Society: physical 
metallurgy and materials; Pittsburgh, PA (United States); 17-21 Oct 
1993. Order Number DE94002797. Source: OSTI; NTIS; GPO Dep. 
Atom probe field ion microscopy (APFIM) and transmission elec- 
tron microscopy (TEM) have been used to investigate the influence 
of trace metallic impurities on the enormous increase in the yield 
stress of boron-doped NiAl. Previous atom probe studies of NiAl 
containing 0.12 at. % boron had demonstrated that 0.026 at. % of 
the boron was in solid solution. The remainder reacted with trace 
metallic impurities, presumably present in high purity Ni, to form ul- 
trafine MB2 precipitates ranging in size from less than 2 nm to 20 
nm. Atom probe measurements had shown that their number den- 
sities were significant enough to make the dominant contribution to 
the observed increase in yield stress. An attempt was made in the 
present work to minimize the effect of these precipitates by an ad- 
ditional aging treatment. Field ion microscope (FIM) and TEM 
micrographs revealed that 2 nm precipitates coarsened significantly 
during aging. Microstructure of aged NiAl was consistent with 
observed mechanical behavior showing a significantly smaller in- 
crease in the yield stress. An approximate value of the Orowan 
stress, based on TEM estimates of the size and number density of 
the precipitates, is in reasonable agreement with the measured 
value. This APFIM/TEM investigation has indicated a practical ap- 
proach to minimize the detrimental role of trace impurities in NiAl. 


4351 (CONF-931133-6) Structure of the modulated mag- 
netic phase of MngSn. Cable, J.W. (Oak Ridge National Lab., TN 
(United States)); Wakabayashi, N.; Radhakrishna, P. Oak Ridge 





National Lab., TN (United States). [1993]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 38. annual conference on magnetism and 
magnetic materials; Minneapolis, MN (United States); 15-18 Nov 
1993. Order Number DE94002788. Source: OSTI; NTIS; GPO Dep. 
The triangular antiferromagnetic order that occurs in hexagonal 
MngSn below 420 K becomes modulated below 270 K in what is 
generally described as a helical modulation propagating along the 
¢ axis with a period of about 10 or 12 cp. However, such a modu- 
lation is inconsistent with a recently observed energy gap in the 
magnetic excitation spectra for this phase. We have reexamined 
the magnetic structure of this modulated phase by neutron diffrac- 
tion and find two distinct modulations, both propagating along the c 
axis and both with periods that are commensurate with the lattice 
below about 120 K. The satellite reflections associated with these 
two modulations have quite different intensities and temperature 
dependences suggesting coexistent modulated phases. For the 
dominant 11 co phase, we observe a 3rd harmonic with an inten- 
sity that is 4% of the 1st harmonic but find no 5th or 7th harmonic 
to a sensitivity of about 10-*. The presence of this 3rd harmonic 
shows a significant distortion of the helical modulation wave. The 
observed harmonic intensity distribution was compared with mag- 
netic structure factor calculations for configurational models with 
moment directions bunched around the easy axes in the basal 
plane. The results of this comparison are given in this paper. 


4352 (CONF-931160-31) Tensile properties of Incoloy 
800H and Inconel 690 irradiated to low neutron fluences. 
Grossbeck, M.L. Oak Ridge National Lab., TN (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From American Nuclear 
Society (ANS) winter meeting; San Francisco, CA (United States); 
14-18 Nov 1993. Order Number DE94002445. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Incoloy 800H base metal and welds irradiated at 400C exhibited 
helium embrittlement at tensile test temperatures of 700C and 
above. However, despite intergranular fracture, total elongations 
were greater than 10% in all cases. Because helium embrittlement 
is exacerbated by long periods and high temperatures, creep test- 
ing is essential to fully evaluate any alloy for HTGR application. 
Welds using Inconel 82 filler metal appear to be no worse than 
base metal, but welds also must be creep tested before conclu- 
sions can be drawn. Inconel 690 irradiated at 400C demonstrated 
no ductility loss at room temperature and 400C and mild irradiation 
hardening at room temperature. This indicates that the alloy may 
be used at low temperatures at the fluence studied without signifi- 
cant degradation by irradiation. 


4353 (DOE/PC/92542-T3) Robotic weld overlay coatings 
for erosion control: Quarterly technical progress report, April 
1993—June 1993. Levin, B.F.; Dupont, J.N.; Marder, A.R. Lehigh 
Univ., Bethlehem, PA (United States). Energy Research Center. 20 
Jul 1993. 28p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG22-92PC92542. 
DE94002665. Source: OSTI; NTIS; GPO Dep. 

Twelve weld overlay hardfacing alloys have been selected for 
preliminary erosion testing based upon a literature review. Four of 
the selected coatings were deposited on a 1018 steel substrate 
using plasma arc welding process. During the past quarter, the re- 
maining eight coatings were deposited in the same manner. Ten 
samples from each coatings were prepared for erosion testing. Mi- 
crostructural characterization of each coating is in progress. This 
progress report describes coating deposition and sample prepara- 
tion procedures. Relation between coatings hardness and 
formation of cracks in coatings is discussed. 


4354 (EUR-14408) Low-cycle fatigue of austenitic welds. 
Analyses of collected data. Escaravage, C. (Novatome Indus- 
tries, 92 - Le Plessis-Robinson (France)); Livesey, V.B.; Wood, 
D.S.; Tavassoli, A.; Mottot, M.; Breitling, H. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1993. 76p. 
Contracts RA1-0118F; RA1-0127F. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The austenitic stainless steels are used for the main vessel and 
other main components of LMFBRs. Various grades were specified 
in the past: 316 stainless steel for plants in the UK, 304 stainless 
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steel for SNR 300, 316L steel modified for Superphenix. The weld 
metals used in relation to these parent materials were: (i) several 
grades of Mo containing weld metals as 17Cr8Ni2Mo (UK), 
19Cr12Ni2Mo (France) and 16Cr8Ni2Mo (France and USA). (ii) 
CrNi weld metals (USA on 308 and Germany on 18Cr11Ni). In a 
preliminary part of this work, low-cycle fatigue (LCF) data were col- 
lected for a number of austenitic weld metals, over range of 
temperature (20 to 625 deg C), orientation and composition. The 
second part of this programme involves statistical analyses of the 
database, to determine the influence of a range of factors on fa- 
tigue life and on cyclic behaviour. Both fatigue stress strain and 
fatigue life results of welds have been compared to weld metal and 
base metal data. In each particular situation (strain, stress control 
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ments. Porshin, A.M.; Zvezdin, Yu.l.; Kravtsov, V.G.; Odintsov, 
N.B.; Povyshev, I.A. Nauchno-lssledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (Russian Federation). 1992. (in Russian). 
(CONF-9210405-—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summanes 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. CHROMIUM STEELS/physical radiation 
effects; CORROSION RESISTANCE; FERRITIC STEELS; HY- 
DROGEN; NEUTRON FLUENCE; OXIDES; PERMEABILITY; 
REACTOR COMPONENTS; SWELLING; TEMPERATURE RANGE 
0400-1000 K 


4388 (INIS-RU-356, pp. 54-55) Study of swelling and radi- 
ation creep of clad ferritic-martensitic steels according to 
post-irradiation examination of fuel can geometry of BN-600 
reactor. Zobud’ko, L.M.; Korostin, O.S.; Ogorodov, A.N.; Koz- 
manov, E.A. Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation). 1992. (In Russian). (CONF- 
9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. STEELS/tuel cans; STEELS/ 
post-irradiation examination; BELOYARSK-3 REACTOR; CONFIG- 
URATION; CREEP; FUEL ASSEMBLIES; PHYSICAL RADIATION 
EFFECTS; RADIATION DOSES; STEELS; SWELLING; TEMPER- 
ATURE DEPENDENCE; TEMPERATURE RANGE 0400-1000 K 


4389 (INIS-RU-356, pp. 55-56) Post-irradiation study of 
mechanical properties of fuel assembly cubic cans made of 
ferritic-martensitic 1Kh13M2BFR steel for BN-600 reactor. 
Khabarov, V.S.; Dmitriev, V.D.; Romaneev, V.V.; Medvedeva, E.A.; 
Zhormov, V.V. Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation). 1992. (in Russian). (CONF- 
9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CHROMIUM STEELS/fuel cans; CHRO- 
MIUM STEELS/physical radiation effects; CHROMIUM STEELS/ 
post-irradiation examination; FUEL CANS/beloyarsk-3 reactor; 
EMBRITTLEMENT; FUEL ASSEMBLIES; MECHANICAL PROPER- 
TIES; RADIATION DOSES; REACTOR CORES; TEMPERATURE 
DEPENDENCE; TEMPERATURE RANGE 0400-1000 K 


4390 (INIS-RU-356, pp. 56-57) Study of swelling and me- 
chanical properties of Ehp-172 steel fuel cans in cold-worked 
state after irradiation in BN-600 reactor. Dmitriev, V.D.; Porollo, 
S.1.; Vorob’ev, A.N.; Bibilashvili, Yu.K.; Koloshnik, G.V. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405-—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL CANS/beloyarsk-3 reactor; FUEL 
CANS/post-irradiation examination; STEEL-CR16NI15MO3NB/ 
fuel cans; STEEL-CR16NI15MO3NB/physical radiation effects; 
COLD WORKING; CRACK PROPAGATION; MECHANICAL 
PROPERTIES; RADIATION DOSES; STEEL-CR16NI15MO3NB; 
SWELLING; TEMPERATURE RANGE 0400-1000 K 


4391 (INIS-RU-356, pp. 57-58) Study of irradiated simplex 
of Khi8N9 welds for evaluation of BOR-60 reactor vessel 


state. Prokhorov, V.I.; Krasnoselov, V.A.; Ostrovskij, Z.E.; 
Golubenko, A.V.; Makarov, O.Yu.; Shtukert, Yu.A. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405-—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BOR-60 REACTOR/reactor vessels; 
CHROMIUM-NICKEL STEELS/physical radiation effects; RE- 
ACTOR VESSELS/welded joints; CRACK PROPAGATION; 
MECHANICAL PROPERTIES; MEV RANGE; NEUTRON FLU- 
ENCE; PERFORMANCE TESTING 


4392 (INIS-RU-356, pp. 59) Radiation emrbittlement of V- 
35%Ti and V-20%Ti-10% Cr-1% Si alloys. Pokrovskij, A.S.; 





Chakin, V.P.; Goncharenko, Yu.D.; Kazakov, V.A.; Votinov, S.N.; 
Dedyurin, A.l. Nauchno-issledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation). 1992. (In Russian). (CONF- 
9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summanes 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. TITANIUM ALLOYS/physical radiation ef- 
fects; VANADIUM BASE ALLOYS/physical radiation effects; 
CHROMIUM ALLOYS; DUCTILE-BRITTLE TRANSITIONS; EM- 
BRITTLEMENT; FAST REACTORS; NEUTRON FLUENCE; 
PHASE STUDIES; TEMPERATURE RANGE 0400-1000 K; VOIDS 


4393 (INIS-RU-356, pp. 59-60) Radiation induced o-phase 
formation in CrFe alloys. Chakin, V.P.; Goncharenko, Yu.D.; 
Kazakov, V.A. Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation). 1992. (In Russian). (CONF- 
9210405—-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summanes 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CHROMIUM ALLOYS/physical radiation 
effects; IRON ALLOYS/physical radiation effects; ALUMINIUM AD- 
DITIONS; BINARY ALLOY SYSTEMS; EMBRITTLEMENT; 
MOLYBDENUM ADDITIONS; NEUTRON FLUENCE; PHASE 
STUDIES; TEMPERATURE RANGE 0400-1000 K; ZIRCONIUM 
ADDITIONS 


4394 (INIS-RU-356, pp. 60) Study of segregation pro- 


cesses in refractory metal alloys under action of neutron 
irradiation using surface structural-element analysis. Gon- 
charenko, Yu.D.; Pokrovskij, A.S.; Chakin, V.P.; Kazakov, V.A. 
Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 


(Russian Federation). 1992. (in Russian). (CONF-9210405—: 3. in- 
terindustry conference on reactor materials science, Dimitrovgrad 
(Russian Federation), 27-30 Oct 1992). In 3. Interindustry confer- 
ence on reactor materials science: Summanes of reports. 125p. 
Order Number DE94608631. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MOLYBDENUM BASE ALLOYS/auger 
electron spectroscopy; MOLYBDENUM BASE ALLOYS/physical 
radiation effects; VANADIUM BASE ALLOYS/auger electron spec- 
troscopy; VANADIUM BASE ALLOYS/physical radiation effects; 
ELECTRON MICROSCOPY; FRACTURES; MASS_ SPEC- 
TROSCOPY; MICROSTRUCTURE; NEUTRONS; SEGREGATION 


4395 (INIS-RU-356, pp. 61) Radiation effect on physico- 
mechanical of copper alloys properties. Pokrovskij, A.S.; 
Kazakov, V.A.; Goncharenko, Yu.D.; Chakin, V.P.; Fabritsiev, S.A.; 
Baraban, V.R. Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation). 1992. (in Russian). (CONF- 
9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. COPPER ALLOYS/physical radiation ef- 
fects; CHROMIUM ALLOYS; ELECTRIC CONDUCTIVITY; FAST 
REACTORS; MAGNESIUM ALLOYS; PHASE STUDIES; PRECIPI- 
TATION HARDENING; RADIATION DOSES; TEMPERATURE 
RANGE 0400-1000 K; TENSILE PROPERTIES; ZIRCONIUM AL- 
LOYS 


4396 (INIS-RU-356, pp. 62) Effect of irradiation at 77 K on 
properties of stainless steels. Nalesnik, V.M.; Kinev, E.A.; Du- 
binin, S.F. Nauchno-lssledovatel'’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation). 1992. (In Russian). (CONF- 
9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. CHROMIUM-NICKEL STEELS/physical 
radiation effects; CRACK PROPAGATION; MAGNETIC PROPER- 
TIES; MECHANICAL PROPERTIES; NEUTRON FLUENCE; 
PHASE TRANSFORMATIONS; TEMPERATURE RANGE 0065- 
0273 K; WELDED JOINTS 


4397 (INIS-RU-356, pp. 62-63) Study of fuel can proper- 
ties of BN-600 reactor B-163 fuel assemblies. Kinev, E.A.; 
Agop’yan, A.V. Nauchno-Issledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CHROMIUM STEELS/post-irradiation ex- 
amination; FUEL ASSEMBLIES/beloyarsk-3 reactor; FUEL 
ASSEMBLIES/post-irradiation examination; BURNUP; EMBRIT- 
TLEMENT; FUEL CANS; FUEL-CLADDING INTERACTIONS; 
INTERGRANULAR CORROSION; MECHANICAL TESTS; PER- 
FORMANCE TESTING; PHYSICAL RADIATION EFFECTS; 
SWELLING 


4398 (INIS-RU-356, pp. 63-64) Softening of cold worked 
austenitic steels after high dose irradiation. Averin, S.A.; Kinev, 
E.A.; Barsanov, V.I.; Panchenko, V.L. Nauchno-lssledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (In Russian). (CONF-9210405-: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). In 3. Interindustry conference on reactor materi- 
als science: Summaries of reports. 125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHROMIUM STEELS/physical 
tion effects; CHROMIUM STEELS/reactor materials; FUEL 
CANS/performance testing; FUEL CANS/physical radiation 
effects; AUSTENITIC STEELS; BELOYARSK-3 REACTOR; MI- 
CROSTRUCTURE; RADIATION DOSES; STAINLESS STEELS; 
SWELLING; TENSILE PROPERTIES; VOIDS 


radia- 


4399 (INIS-RU-356, pp. 64-65) Radiation resistance of ce- 
ramic materials. Sandonov, V.S.; Pokrovskij, A.S.; Kazakov, V.A.; 
Fefilov, P.A.; Kostyukov, N.S. Nauchno-lssledovatel’skij Inst. Atom- 
nykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405-—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM OXIDES/physical radiation 
effects; CERAMICS/physical radiation effects; CERAMICS; 
FLEXURAL STRENGTH; NEUTRON FLUENCE; SWELLING; 
TEMPERATURE RANGE 0400-1000 K 


4400 (INIS-RU—356, pp. 65-66) Gadolinium effect on struc- 
ture, mechanical and corrosion properties of stainless steel 
type O3Kh16N15M3B. Neklyudov, |.M.; Chernyj, B.P.; Zejdlits, 
M.P.; Rybal’chenko, N.D.; Bespalova, V.R.; Minakov, V.P.; Khon- 
durin, M.K.;  Bredikhin, M.Yu. Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). in 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. STEEL-CR1I6NI1S5MOS3NB/grain _ size; 
STEEL-CRI6NI1S5MO3NB/tensile properties; GADOLINIUM AL- 
LOYS; INCLUSIONS; SOLUBILITY; STEEL-CR16NI15MO3NB 


4401 (INIS-RU-356, pp. 66-67) Regularities of phase de- 
composition under irradiation. Borodin, O.V.; Bryk, V.V.; 
Voevodin, V.N.; Neklyudov, |I.M.; Bakaj, A.S.; Turkin, A.A. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405-—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
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Federation), 27-30 Oct 1992). In 3. interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. STEELS/crystal-phase transformations; 
STEELS/physical radiation effects; FAST NEUTRONS; LAVES 
PHASES; PHASE STUDIES; STEELS 


4402 (INIS-RU-356, pp. 67-68) Mictrostructure of 
austenitic stainless steels irradiated in fast reactors. Borodin, 
O.V.; Bryk, V.V.; Voevodin, V.N.; Neklyudov, I.M.; Neustroev, V.S.; 
Shamardin, V.K. Nauchno-issledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405-—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summanes 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. STEEL-CR16NI15MO3NB/carbides; 
STEEL-CR16NI15MO3NB/physical radiation effects; STEEL- 
CR18NI10TI/crystal-phase transformations; STEEL-CR18NI10TI/ 
physical radiation effects; CRYSTAL DEFECTS; FAST REAC- 
TORS; LAVES PHASES; STEEL-CR16NI15MO3NB; CARBIDES; 
STEEL-CR18NI10TI; VOIDS 


4403 (INIS-RU-356, pp. 68-69) Study of swelling and me- 
chanical properties steel and alloy vires irradiated in standard 
fuel assemblies of NB-350 reactor. Ozhigov, L.S.; Mitrofanov, 
A.S.; Laptev, I.N.; Karaulov, V.N.; Shkol'nik, T.G.; Blynskij, A.N. 
Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(Russian Federation). 1992. (in Russian). (CONF-9210405-—: 3. in- 
terindustry conference on reactor materials science, Dimitrovgrad 
(Russian Federation), 27-30 Oct 1992). In 3. Interindustry confer- 
ence on reactor materials science: Summanes of reports. 125p. 
Order Number DE94608631. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. AUSTENITIC STEELS/physical radiation 
effects; AUSTENITIC STEELS/swelling; ZIRCONIUM BASE AL- 
LOYS/physical radiation effects; ZIRCONIUM BASE ALLOYS/ 
swelling; SWELLING; FAST REACTORS; HEAT RESISTING AL- 
LOYS; RADIATION DOSES; TEMPERATURE DEPENDENCE; 
TEMPERATURE RANGE 0400-1000 K; TENSILE PROPERTIES; 
WIRES 


4404 (INIS-RU-356, pp. 70) Operational and life time 
properties of fuel cans of Zr+1%Nb alloy. Bibilashvili, Yu.K.; 
Novikov, V.V.; Shamardin, V.K.; Kobylyanskij, G.P. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (in Russian). (CONF-9210405—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/fuel cans; 
ZIRCONIUM BASE ALLOYS/radiation effects; © BURNOUT; 
COMPATIBILITY; CORROSION RESISTANCE; MECHANICAL 


PROPERTIES; NIOBIUM ALLOYS; STRESS CORROSION; TEX- 
TURE 


4405 (INIS-RU-356, pp. 71) Study of structure and prop- 
erties of the material of zirconium channels and reactor 
protection systems of RBMK type reactors. Platonov, P.A.; 
Ryazantseva, A.V. Nauchno-lssledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation). 1992. (in Russian). 
(CONF-9210405—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/corrosion; 
ZIRCONIUM BASE ALLOYS/physical radiation effects; FRACTURE 
PROPERTIES; HYDRIDATION; LWGR TYPE REACTORS; REAC- 
TOR CHANNELS; CORROSION 


4406 (INIS-RU-356, pp. 71-72) Radiation damage of zirco- 
nium alloys under high neutron fluences. Kobylyanskij, G.P.; 
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Shamardin, V.K. Nauchno-issledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/crystal de- 
fects; ZIRCONIUM BASE ALLOYS/physical radiation effects; 
ANISOTROPY; NEUTRON FLUENCE; NIOBIUM ALLOYS; YIELD 
STRENGTH 


4407 (INIS-RU-356, pp. 72-73) Hot-spot corrosion of zir- 
conium alloys in nuclear reactor water coolants. Maershina, 
G.|.; Shamardin, V.K.; Kobylyanskij, G.P. Nauchno-lssledovatel’skij 
inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (In Russian). (CONF-9210405—: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). In 3. Interindustry conference on reactor materi- 
als science: Summaries of reports. 1125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/corrosion; 
ZIRCONIUM BASE ALLOYS/radiation effects; COOLANTS; FUEL 
CANS; IRON ADDITIONS; NIOBIUM ALLOYS; WATER; ZINC AL- 
LOYS; CORROSION 


4408 (INIS-RU-356, pp. 73-74) Texture effect on resis- 
tance to iodide stress corrosion of fuel cans in WWER type 
reactors. Gritsuk, A.R.; Goryachev, S.B.; Prasolov, P.F.; Snegirev, 
M.G.; Novikov, V.V.; Bibilashvili, Yu.K. Nauchno-lssledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (In Russian). (CONF-9210405-—: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). in 3. Interindustry conference on reactor materi- 
als science: Summaries of reports. 125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/corrosion 
resistance; ZIRCONIUM BASE ALLOYS/texture; CRACK 
PROPAGATION; FUEL CANS; NIOBIUM ALLOYS; STRESS 
CORROSION; WWER TYPE REACTORS; TEXTURE 


4409 (INIS-RU-356, pp. 75) Study into influence of long- 
term operation on structure and properties in reactor channels 
of alloy type 635 in Ignalinsk-1 reactor. Kozlov, A.V.; Kovalev, 
I.N.; Kolbenkov, S.A.; Sinel’nikov, L.P. Nauchno-Iissledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (In Russian). (CONF-9210405-—: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). In 3. Interindustry conference on reactor materi- 
als science: Summaries of reports. 125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/fracture prop- 
erties; ZIRCONIUM BASE ALLOYS/physical radiation effects; 
HYDRIDES; IGNALINSK-1 REACTOR; MICROSTRUCTURE; 
NEUTRON FLUENCE; REACTOR CHANNELS; TENSILE PROP- 
ERTIES; TIME DEPENDENCE 


4410 (INIS-RU-356, pp. 75-76) Creep of zirconium alloy 
channel tubes in RBMK-type reactors. Plotonov, P.A.; Frolov, 
|.A. Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrov- 
grad (Russian Federation). 1992. (In Russian). (CONF-9210405-: 
3. interindustry conference on reactor materials science, Dimitrov- 
grad (Russian Federation), 27-30 Oct 1992). In 3. Interindustry 
conference on reactor materials science: Summaries of reports. 
125p. Order Number DE94608631. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/creep; ZIR- 
CONIUM BASE ALLOYS/physical radiation effects; ANISOTROPY; 
NEUTRON FLUENCE; NIOBIUM ALLOYS; REACTOR CHAN- 
NELS; STRESSES; CREEP 


4411 (INIS-RU-356, pp. 76) Mechanical properties of Zr- 
2.5%Nb alloy channels of reactor protection system in 
Ignalinsk-1 reactor. Bryushkova, S.V.; Zhukov, S.S.; Kovalev, 
I.N.; Kozlov, A.V.; Sinel'nikov, L.P. Nauchno-Issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 





Russian). (CONF-9210405-—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/mechanical 
properties; ZIRCONIUM BASE ALLOYS/reactor channels; 
IGNALINSK-1 REACTOR; NIOBIUM ALLOYS; RADIATION EF- 
FECTS; REACTOR PROTECTION SYSTEMS 


4412 (INIS-RU-—356, pp. 76-77) Crack resistance parame- 
ters of irradiated specimens of N-2.5 alloy channel tubes. 
Kobylyanskij, G.P.; Prokhorov, V.I.; Krasnoselov, V.A.; Golubenko, 
A.V.; Makarov, O.Yu.; Rodin, M.E.; Rodchenkov, B.S. Nauchno- 
Issledovatel'skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405-—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS /fracture prop- 
erties; ZIRCONIUM BASE ALLOYS/physical radiation effects; 
HEAT TREATMENTS; NIOBIUM ALLOYS; REACTOR CHANNELS; 
TEMPERATURE DEPENDENCE; TEMPERATURE RANGE 0400- 
1000 K 


4413 (INIS-RU-—356, pp. 78) Irradiation effect on crack re- 
sistance parameters of zirconium. Kobylyanskij, G.P.; 
Shamardin, V.K.; Prokhorov, V.I.; Krasnoselov, V.A.; Golubenko, 
A.V.; Makarov, O.Yu.; Grigor’ev, V.M. Nauchno-lssledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (In Russian). (CONF-9210405-—: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). In 3. Interindustry conference on reactor materi- 
als science: Summaries of reports. 125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/fracture prop- 
erties; CRACK PROPAGATION; IRON ADDITIONS; NEUTRON 
FLUENCE; NIOBIUM ALLOYS; ORIENTATION; PHYSICAL RADI- 
ATION EFFECTS; REACTOR CHANNELS; TEMPERATURE 
RANGE 0273-0400 K; TIN ALLOYS 


4414 (INIS-RU-356, pp. 79) Influence of rapid high fre- 
quency heat treatment on mechanical properties and radiation 
growth in N-1 and N-2.5 alloys under reactor irradiation. 
Kobylyanskij, G.P.; Shamardin, V.K.; Stukalov, A.I.; Gritsina, V.M. 
Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(Russian Federation). 1992. (In Russian). (CONF-9210405-: 3. in- 
terindustry conference on reactor materials science, Dimitrovgrad 
(Russian Federation), 27-30 Oct 1992). In 3. Interindustry confer- 
ence on reactor materials science: Summanes of reports. 125p. 
Order Number DE94608631. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/physical radi- 
ation effects; ZIRCONIUM BASE ALLOYS/tensile properties; 
CREEP; HEAT TREATMENTS; IMPACT STRENGTH; NEUTRON 
FLUENCE; NIOBIUM ALLOYS; TEMPERATURE RANGE 0400- 
1000 K 


4415 (INIS-RU-356, pp. 79-80) Results of post-irradiation 
examination of zirconium spacers of fuel assemblies in 
WWER-440 and WWER-1000 reactors. Dubrovin, K.P.; Ivanov, 
E.G. Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrov- 
grad (Russian Federation). 1992. (In Russian). (CONF-9210405—: 
3. interindustry conference on reactor materials science, Dimitrov- 
grad (Russian Federation), 27-30 Oct 1992). In 3. Interindustry 
conference on reactor materials science: Summaries of reports. 
125p. Order Number DE94608631. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/radiation ef- 
fects; ZIRCONIUM BASE ALLOYS/spacers; CORROSION; FUEL 
ASSEMBLIES; HYDRIDATION; NIOBIUM ALLOYS; POST- 
IRRADIATION EXAMINATION; WEAR RESISTANCE; WWER-3 
REACTOR; WWER-5 REACTOR; SPACERS 
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4416 (INIS-RU-356, pp. 80-81) Influence of production 
technology and irradiation conditions on radiation hardening 
of reactor vessel steels. Kolesova, T.N.; Shamardin, V.K.; 
Pecherin, A.M. Nauchno-issledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405-—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. STEEL-CR2NIMOV/radiation hardening; 
CHEMICAL COMPOSITION; IMPURITIES; NEUTRON FLUENCE; 
PRESSURE VESSELS; STEEL-CR2NIMOV; TEMPERATURE 
RANGE 0400-1000 K; WELDED JOINTS 


4417 (INIS-RU-356, pp. 81) Investigation Into the proper- 
ties of 9%Cr steels after neutron irradiation. Shamardin, V.K.; 
Pecherin, A.M. Nauchno-lssledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405-—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CHROMIUM STEELS/radiation hardening; 
ANNEALING; IMPURITIES; MELTING; NEUTRON FLUENCE; 
TEMPERATURE RANGE 0400-1000 K 


4418 (INIS-RU-—356, pp. 81-83) Some methodological as- 
pects of investigations into radiation hardening of WWER-type 
reactor vessels. Tsykanov, V.A.; Raetskij, V.M. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (in Russian). (CONF-9210405-—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PRESSURE VESSELS/coordinated re- 
search programs; PRESSURE VESSELS/radiation hardening; 
DUCTILE-BRITTLE TRANSITIONS; SIMULATION; WWER TYPE 
REACTORS 


4419 (INIS-RU-356, pp. 85-86) Main results of electron 
microscopical examinations of reactor core materials. 
Gurovich, B.A.; Zoluzhnyj, A.A. Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405-: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. STEELS/phase studies; STEELS/physical 
radiation effects; ELECTRON MICROSCOPY; FRACTURE PROP- 
ERTIES; MICROSTRUCTURE; PRESSURE VESSELS; STEELS; 
WELDED JOINTS; WWER TYPE REACTORS 


4420 (INIS-RU-356, pp. 86) To the problem of quenching 
texture formation in zirconium and titanium alloys. Stukalov, 
A.l.; Gritsina, V.M.; Roenko, N.M.; Korneeva, V.V. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. ALLOY-TI99/texture; ZIRCONIUM BASE 
ALLOYS/texture; ALLOY-TI99; TEXTURE; CRYSTAL-PHASE 
TRANSFORMATIONS; HEAT TREATMENTS 


4421 (INIS-RU-356, pp. 87) Influence of rapid high- 
frequency heat treatment on stress corrosion cracking of fuel 
cans of Zr-1%Nb alloy in iodine medium. Kiselevskij, V.N.; 
Kovalev, V.V.; Rossikhin, G.S.; Stukalov, A.I.; Gritsina, V.M.; Rag- 
ulina, N.I. Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation). 1992. (In Russian). (CONF- 


9210405-: 3. interindustry conference on reactor materials 
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science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/stress corro- 
sion; FUEL CANS; HEAT TREATMENTS; IODINE; NIOBIUM 
ALLOYS 


4422 (INIS-RU-356, pp. 88) Study of variations mechani- 
cal properties of Zr-2.5%Nb alloy under neutron irradiation. 
Rodchenkov, B.S.; Shomina, E.V.; Kozlov, A.V.; Kovalev, I.N.; 
Solovej, V.L. Nauchno-issledovatel'’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation). 1992. (In Russian). (CONF- 
9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summanes 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/physical radi- 
ation effects; ZIRCONIUM BASE ALLOYS/A/tnsile properties; FAST 
NEUTRONS; FRACTURE PROPERTIES; NEUTRON FLUENCE; 
NIOBIUM ALLOYS; TEMPERATURE RANGE 0273-0400 K 


4423 (INIS-RU-—356, pp. 89) Neutron irradiation effect on 
mechanical properties and structure of ADT, AMG3 and SAV1 
aluminium alloys. Rodchenkov, B.S.; Shamina, E.V.; Kozlov, 
A.\V.; Golosov, O.V.; Solovej, V.L. Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405-—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM BASE ALLOYS/radiation 
effects; ALUMINIUM BASE ALLOYS/tensile properties; FAST NEU- 
TRONS; FRACTURE PROPERTIES; NEUTRON FLUENCE; 
OXIDATION; TEMPERATURE RANGE 0273-0400 K 


444 (INIS-RU-—356, pp. 97) Hafnium in nuclear engineer- 
ing. Risovanyj, V.D.; Klochkov, E.P.; Ponomarenko, V.B. 
Nauchno-issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(Russian Federation). 1992. (In Russian). (CONF-9210405-: 3. in- 
terindustry conference on reactor materials science, Dimitrovgrad 
(Russian Federation), 27-30 Oct 1992). In 3. Interindustry confer- 
ence on reactor materials science: Summanes of reports. 125p. 
Order Number DE94608631. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. HAFNIUM/radiation effects; ABSORP- 
TION; CORROSION RESISTANCE; DIMENSIONS; HAFNIUM; 
NEUTRON FLUENCE; NEUTRONS; TEMPERATURE RANGE 
0400-1000 K; TENSILE PROPERTIES; USES 


4425 (INIS-RU-356, pp. 97-98) Radiation resistance of 
dysprosium titanate. Risovanyj, V.D.; Grin’, P.I.; Kosenkov, V.M.; 
Klochkov, E.P.; Ponomarenko, V.B.; Chernyshov, V.M. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405-: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DYSPROSIUM COMPOUNDS/neutron ab- 
sorbers; DYSPROSIUM COMPOUNDS /radiation effects; 
CORROSION RESISTANCE; CRYSTAL-PHASE TRANSFOR- 
MATIONS; NEUTRON FLUENCE; NUCLEAR REACTIONS; 
REGULATING RODS; TITANATES 


4426 (INIS-RU-356, pp. 106-107) Some data on beryllium 
radiation resistance as applied to operational conditions of 
synthesis reactor from testing results for fission reactors. Bur- 
mistrov, V.N.; Goncharenko, Yu.D.; Kazakov, V.A.; Shvedov, 
O.Yu.; Chechetkina, Z.|. Nauchno-lssledovatel'skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405-—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
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of reports. 125p. Order Number DE94608631. Source: 
NTIS (US Sales Only); INIS. 

Short communication. BERYLLIUM/physical radiation effects; 
BERYLLIUM; CREEP; NEUTRON FLUENCE; PHASE STUDIES; 
SWELLING; TEMPERATURE DEPENDENCE; TEMPERATURE 
RANGE 0400-1000 K; TENSILE PROPERTIES 


4427 (INIS-RU-356, pp. 112-113) Modern state and re- 
quires to core structural materials for new plants with WWER 
type reactors. Vasil’chenko, |.N.; Vorob’ev, Yu.V. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AUSTENITIC STEELS/corrosion resis- 
tance; AUSTENITIC STEELS/radiation effects; ZIRCONIUM BASE 
ALLOYS/corrosion resistance; ZIRCONIUM BASE ALLOYS/ 
radiation effects; FORECASTING; HIGH PRESSURE; NEUTRON 
FLUENCE; NUCLEAR FUELS; QUALITY ASSURANCE; STRESS 
RELAXATION; TEMPERATURE RANGE 0400-1000 K; WWER 
TYPE REACTORS 


4428 (IS-M-773) Strength, acoustic evaluation and metal- 
lurgy of diffusion bonds. Buck, O.; Ojard, G.C. lowa State Univ. 
of Science and Technology, Ames, IA (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. (CONF-931009-6: Fall meeting of the 
Minerals, Metals and Materials Society: physical metallurgy and 
materials, Pittsburgh, PA (United States), 17-21 Oct 1993). Order 
Number DE94001804. Source: OSTI; NTIS; GPO Dep. 

This paper discusses our efforts on two model systems to deter- 
mine the bond strength, its correlation to acoustic NDE and the 
metallurgy involved in the process. Results indicate that the total 
acoustic energy, reflected from the original interface, can differenti- 
ate between the various bond strengths achieved. However, 
depending on types of materials to be joined, the atomistic pro- 
cesses, leading to a variety of microstructures in the bond planes, 
can become quite complex and strongly dominate the mechanical 
properties of such bonds. Origin of failure initiating defects is dis- 
cussed. 


4429 (JAERI-M-—92-207, pp. 66-69) The microstructure and 
mechanical properties of mechanically alloyed Ti-Al intermetal- 
lic compounds. Ameyama, Kei (Ritsumeikan Univ., Kyoto (Japan). 
Faculty of Science and Engineering); Tokizane, Masaharu; Nakata, 
Kiyotomo; Hishinuma, Akimichi. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. international 
symposium on advanced nuclear energy research, Mito (Japan), 
5-7 Feb 1992; JAERI-CONF-1). In Proceedings of the fourth inter- 
national symposium on advanced nuclear energy research: Roles 
and direction of material science in nuclear technology. 676p. Or- 
der Number DE93508339. Source: OSTI; NTIS; INIS. 

The Mechanical Alloying process has been applied to titanium 
and aluminum powders to produce titanium aluminides, consisting 
of TigAl (a), TiAl (7), or an (ap+-) two-phase structure. Ti and Al 
elemental powders were mixed to give Ti 70%-Al 30%, Ti 60%-Al 
40%, Ti 55%-Al 45% and Ti 50%-Al 50% in atomic percent. They 
were mechanically alloyed by ball milling in an atmosphere of Ar, 
and the compaction was performed by vacuum hot pressing under 
100 Mpa at 1173K for 3.6ks. The compacts were examined by 
compression tests at R.T. and 1173K, X-ray diffraction and TEM/ 
EDX analyses. During the compression at 1173K strain rate was 
changed to evaluate the value of strain rate sensitivity exponent, 
m. The results strongly suggest that dynamic recrystallization and 
grain boundary sliding of a2 and/or + grains are essential for ob- 
taining improved superplastic deformation in the (a2+) two-phase 
structure. The superplastic deformation is of great use for improv- 
ing the formability. (J.P.N.). 


4430 (JAERI-M-92-207, pp. 196-203) Magnetic study of 
Zircaloy cladding. Miyake, Chie (Osaka Univ., Suita (Japan). Fac- 
ulty of Engineering); Uno, Masayoshi. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. in- 
ternational symposium on advanced nuclear energy research, Mito 


OSTI; 





(Japan), 5-7 Feb 1992; JAERI-CONF—1). In Proceedings of the 
fourth international symposium on advanced nuclear energy 
research: Roles and direction of material science in nuclear tech- 
nology. 676p. Order Number DE93508339. Source: OSTI; NTIS; 
INIS. 

By the usual metallurgical methods the G-phase of Zircaloy was 
reported to be a super-saturated solid solution with additives, such 
as iron, chromium, nickel, and so forth. However, the present mag- 
netic study indicated that the phase of Zircaloy-4 after G-quenching 
is in a superparamagnetic state, which contains ferromagnetic in- 
termetallic precipitates of Zr(Fe;_,Crx)2 type so small in diameter 
(1 to nm) that they cannot be detected by usual methods. Zircaloy 
with additive of niobium was also found to be in a superparamag- 
netic state caused by the precipitates of ferromagnetic intermetallic 
compounds such as (Zr; _,Nb,)Feo and Zr(Fe,_,Crx)o. The diame- 
ter of precipitates evaluated from the graphic analysis ranges from 
10-12 nm. Moreover, it was found that after 6-quenching the qua- 
ternary intermetallic compounds of (Zr;_,Nbx) (Fe; yCry)2 type 
precipitate and cause the remarkable decrease in the saturation 
magnetization, because they are nonmagnetic. (author). 


4431 (JAERI-M—92-207, pp. 250-257) Evaluation of tough- 
ness degradation by small punch (SP) tests for neutron 
irradiated structural steels. Misawa, Toshihei (Muroran Inst. of 
Tech., Hokkaido (Japan)); Hamaguchi, Yoshikazu; Kimura, Akihiko; 
Eto, Motokuni; Suzuki, Masahide; Nakajima, Nobuya. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. (CONF- 
9202184—: 4. international symposium on advanced nuclear energy 
research, Mito (Japan), 5-7 Feb 1992; JAERI-CONF—1). In Pro- 
ceedings of the fourth international symposium on advanced 
nuclear energy research: Roles and direction of material science in 
nuclear technology. 676p. Order Number DE93508339. Source: 
OSTI; NTIS; INIS. 

The small punch (SP) test as one of the useful small specimen 
testing technique (SSTT) has been developed to evaluate the frac- 
ture toughness, ductile-brittle transition temperature (DBTT) and 
tensile properties for neutron irradiated structural materials. The SP 
tests using the miniaturized specimens of ¢3 mm TEM disk and 10 
mm? coupon were performed for six kinds of ferritic steels of F-82, 
F-82H, HT-9, JFMS, 2.25-1Mo and SQV2A. It was shown that the 
temperature dependence of SP fracture energies with scatter in 
miniaturized testing can give reliable information on the DBTT by 
use of the statistical analysis based on the Weibull distribution. A 
good correlation between the DBTT of the SP tests and that of the 
standard CVN test has been obtained for the various nuclear fer- 
ritic steels. The SP test was performed for cryogenic austenitic 
steels as a way of evaluating elastic-plastic fracture toughness, Jic, 
on the basis of a universal empirical relationship between Jic and 
SP equivalent fracture strain, e«-bargy. The SP testing using the 
neutron irradiated specimens of 2.25Cr-1Mo, F-82, F-82H and HT- 
9 steels was successfully applied and presented the neutron 
radiation induced changes on the DBTT, fracture toughness and 
tensile properties. (author). 


4432 (JAERI-M—92-207, pp. 311-319) HVEM-ion accelerator 
facility with its application to fundamental studies on nuclear 
materials. Kinoshita, Chiken (Kyushu Univ., Fukuoka (Japan). Fac- 
ulty of Engineering); Nakai, Kiyomichi; Kutsuwada, Masanori. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

High voltage electron microscopy combined with an ion accelera- 
tor, analytical electron microscopy and high resolution electron 
microscopy have been used for in-situ observation of radiation- 
induced phenomena in alloys and ceramics. Systematic 
experiments and their analyses have led to an understanding of 
the fundamental aspects of radiation effects in metallic, ionic and 
covalent crystals. The present paper reviews the progress of our 
studies on induced phenomena in alloys and ceramics under irradi- 
ation with electrons and/or ions. Particular emphasis is placed on 
the mechanisms of radiation-induced phenomena, such as defect 
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aggregation, chemical disordering, precipitation, spinodal decompo- 
sition and amorphization. This paper also shows a trend of our 
studies on the synergistic effect of dual-beam irradiation with ions 
and electrons which is extremely important for designing nuclear 
materials. (author). 


4433 (JAERI-M—92-207, pp. 372-377) Computer-simulation 
of atomistics of void formation in neutron-irradiated metals. 
Shimomura, Yoshiharu (Hiroshima Univ., Higashi-Hiroshima 
(Japan). Faculty of Engineering); Nishiguchi, Reiko; La Rubia, T.D. 
de; Guinan, M.W. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. (CONF-9202184—: 4. international symposium 
on advanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF-1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

Molecular dynamics and molecular statics of computer- 
simulations of structural relaxation of small vacancy clusters in pure 
copper are carried out to study the atomistics of void formation in 
neutron-irradiated metals. The code that is utilized in the present 
work implements the potential of embedded atom method (EAM) of 
many body nature. A tri-vacancy relaxes to a Damask-Dienes type 
of stacking fault tetrahedron (sft), in which an atom in a tetrahedron 
of 4 vacancy shows harmonic oscillation with appreciable magni- 
tude of amplitude. The movement of this kind makes an important 
role on the relaxation of vacancy clusters of either small or larger 
size. A stable hexa-vacancy fluctuates in the structure between a 
sft and a void. The structure of seven-vacancy clusters fluctuates 
also between a sft and a void. Vacancy clusters whose size is more 
than eight generally relax to a sft or a collapsed platelet. When hy- 
drogen atoms are trapped to either 6v-void or 7v-void, these atoms 
stay in voids for appreciable times and prevent the relaxation of 
vacancy clusters to sft. This kind of gas-atom-trapped void grows 
to large voids by the further absorption of vacancies. In neutron- 
irradiated copper, vacancy clusters which have a void structure 
and whose size is larger than eight could be formed directly in the 
displacement damage cascades. Only by the trap of gas atoms 
such as hydrogen atoms and helium atoms, these can grow to 
large voids without relaxing to collapsed structures. (author). 


4434 (JAERI-M—92-207, pp. 382-386) Computing system 
for evaluating micro-behaviours of zirconium-base alloys. 
Fuse, Motomasa (Hitachi Ltd., Ibaraki (Japan). Energy Research 
Lab.); Isobe, Yuusuke. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. (CONF-9202184—: 4. international symposium 
on advanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF-1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

We have developed a computing system for evaluating atomistic 
behaviours of zirconium-base alloys. The system is composed of 
three independent computing stages; these are electron micro- 
structure analysis, molecular dynamical analysis, and rate theory 
analysis of defects. Here, we present the calculated results on the 
electronic structure analysis of an oxidized film of zirconium, and ir- 
radiation growth behaviours of zirconium-base alloys. (author). 


4435 (JAERI-M-92-207, pp. 426-433) Reliability evaluation 
of nuclear structural materials through JAERI Material Perfor- 
mance Database (JMPD). Tsuji, Hirokazu (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Yokoyama, Norio; Tsukada, Takashi; Nakajima, Hajime. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—-: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

This paper introduces the present status of the JAERI Material 
Performance Database (JMPD) and examples of its utilization. In 
JAERI, the JMPD has been developed since 1986 with a view to 
utilizing various kinds of characteristic data of nuclear materials ef- 
ficiently. Management system of relational database, PLANNER, 
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was employed and supporting systems for data retrieval and output 
were expanded. In order to improve user-friendliness of the re- 
trieval system, the menu selection type procedures have been 
developed where knowledge of the system or the data structures 
are not required for end-users. The retrieved data can also be pro- 
cessed readily through supporting systems for graphical and 
statistical analyses. As to utilization of the JMPD, two types of data 
analyses are mentioned as follows: (1) A series of statistical analy- 
ses was performed in order to estimate design values both of the 
yield strength (Sy) and of the tensile strength (Su) for aluminum 
alloys which are widely used as structural materials of research re- 
actors. (2) Statistical analyses were accomplished by using the 
cyclic crack growth rate data for nuclear pressure vessel steels 
stored in the JMPD, and comparisons were made on variability 
andor reproducibility of the data between obtained by AK- 
increasing and AK-constant type tests. (author). 


4436 (JAERI-M-92-207, pp. 434-441) JICST/NRIM material 
strength database for engineering steels and _ alloys. 
Kanazawa, Kenji (National Research Inst. for Metals, Tokyo 
(Japan)); Monma, Yoshio; Sakamoto, Masao; Nishijima, Satoshi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

A comprehensive database for materials strength of engineering 
steels and alloys has been developed under a joint research be- 
tween the National Research Institute for Metals (NRIM) and the 
Japan Information Center of Science and Technology (JICST). The 
nucleus data was taken from NRIM's Material Strength data Sheet 
Program. The user via public telephone network can issue query 
commands to search tensile, creep and fatigue data of for more 
than 60 steels and alloys. The retrieved data can be statistically 
analyzed, and the regression curves together with the raw data 
plots are output on the user's graphic display. Six types of graphs 
corresponding tensile, creep-rupture, high-cycle fatigue, low-cycle 
fatigue, fatigue crack growth and cyclic stress-strain diagrams are 
available. The database has been put into the public on-line ser- 
vice of JICST’s JOIS-F since March 1990. (author). 


4437 (JAERI-M—92-207, pp. 447-455) High temperature re- 
sistant materials and structural ceramics for use in high 
temperature gas cooled reactors and fusion plants. Nickel, H. 
(Forschungszentrum Juelich GmbH (Germany). Inst. fuer Reaktor- 
werkstoffe). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Dec 1992. (CONF-9202184—: 4. international symposium on ad- 
vanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF-1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

Irrespective of the systems and the status of the nuclear reactor 
development lines, the availability, qualification and development of 
materials are crucial. This paper concentrates on the requirements 
and the status of development of high temperature metallic and 
ceramic materials for core and heat transferring components in ad- 
vanced HTR supplying process heat and for plasma exposed, high 
heat flux components in Tokamak fusion reactor types. (J.P.N.). 


4438 (JAERI-M-92-207, pp. 456-466) Irradiation environ- 
ment and materials behavior: Fundamentals of innovative 
materials technology. Ishino, Shiori (Tokyo Univ. (Japan). Faculty 
of Engineering). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. (CONF-9202184—: 4. international symposium 
on advanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF-1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

Irradiation environment is unique for materials used in a nuclear 
energy system. Material itself as well as irradiation and environ- 
mental conditions determine the material behaviour. In this review, 
general directions of research and development of materials in an 
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irradiation environment together with the role of materials science 
are discussed first, and then recent materials problems are de- 
scribed for energy systems which are already existing (LWR), under 
development (FBR) and to be realized in the future (CTR). Topics 
selected are (1) irradiation embrittlement of pressure vessel steels 
for LWRs, (2) high fluence performance of cladding and wrapper 
materials for fuel subassemblies of FBRs and (3) high fluence irra- 
diation effects in the first wall and blanket structural materials of a 
fusion reactor. Several common topics in those materials issues 
are selected and discussed. Suggestions are made on some ele- 
ments of radiation effects which might be purposely utilized in the 
process of preparing innovative materials. (J.P.N.) 69 refs. 


4439 (JAERI-M-92-207, pp. 467-475) Base technology ap- 
proaches in materials research for future nuclear applications. 
Kondo, Tatsuo (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 5-7 Feb 1992; JAERI-CONF-—1). In Proceedings of the 
fourth international symposium on advanced nuclear energy 
research: Roles and direction of material science in nuclear tech- 
nology. 676p. Order Number DE93508339. Source: OSTI; NTIS; 
INIS. 

In the development of advanced nuclear systems for future, ma- 
jority of critical issues in material research and development are 
more or less related with the effects of neutron irradiation. The ap- 
proaches to those issues in the past have been mainly concerned 
with interpretation of the facts and minor modification of existing 
materials, having been inevitably of passive nature. In combating 
against predicted complex effects arising from variety of critical pa- 
rameters, approaches must be reviewed more strategically. Some 
attempts of shifting research programs to such a direction have 
been made at JAERI in the Base (Common) Technology Programs 
either by adding to or restructuring the existing tasks. Major tasks 
currently in progress after the reorientation are categorized in sev- 
eral disciplines including new tasks for material innovation and 
concept development for neutron sources. The efforts have been 
set forth since 1988, and a few of them are now mature to transfer 
to the tasks in the projects of advanced reactors. The paper re- 
views the status of some typical activities emphasizing the effects 
of the reorientation and possible extensions of the outcomes to fu- 
ture applications. (author). 


4440 (JAERI-M—92-207, pp. 517-522) Texture control of 
Zircaloy tube for PCI-SCC resistance. Ozawa, Masaaki (Nuclear 
Development Corp., Tokai, Ibaraki (Japan)); Komatsu, Kazushi; 
Takahashi, Toshimichi; Abeta, Sadaaki; Inoue, Shin. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Dec 1992. (CONF- 
9202184-: 4. international symposium on advanced nuclear energy 
research, Mito (Japan), 5-7 Feb 1992; JAERI-CONF-1). In Pro- 
ceedings of the fourth intemational symposium on advanced 
nuclear energy research: Roles and direction of material science in 
nuclear technology. 676p. Order Number DE93508339. Source: 
OSTI; NTIS; INIS. 

Effect of texture on out-of-pile Stress Corrosion Cracking (SCC) 
resistance in Zircaloy fuel cladding tube nad Pellet-Cladding Inter- 
action (PCI) property of fuel rod using texture controlled cladding 
tube under power ramp conditions are described. The cladding tube 
with radial texture, which means that c-axis of hep crystal of Zr is 
highly concentrated in radial direction of tube, showed excellent 
performance in out-of-pile SCC test and power ramp test. (author). 


4441 


(JAERI-M—92-207, pp. 523-525) Development of new 
zirconium based alloys for burn-up extension of light water re- 


actor fuels, (1): Development of highly corrosion resistant 
zirconium-base alloys. Isobe, Takeshi (Mitsubishi Materials Corp., 
Omiya, Saitama (Japan). Central Research Lab.); Matsuo, Yutaka. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 





Steam corrosion tests and tensile were conducted to investigate 
the effects of alloying elements such as Sn, Nb, Fe, Cr, Mo and V, 
and the mechanical properties of Nb-containing Zr-base alloys. The 
corrosion resistance of Zr-base alloys in comparison to Zr'y-4 was 
significantly improved by the reduction of the Sn content by 0.5 
wt% and by a small addition of Nb (about 0.05 to 0.2 wt%). How- 
ever, the decrease in solute Sn atoms degraded mechanical 
properties. The increase of the total content of Fe and Cr from 0.3 
to 0.7 wt% improved the mechanical properties without affecting 
the corrosion resistance. The decrease of the Fe/Cr ratio from 6.0 
to 0.5 increased the corrosion resistance. Small addition of Mo 
and/or V resulted in a further improvement of mechanical proper- 
ties. Based on these experiments, three Nb-containing Zr-base 
alloys with equivalent mechanical properties and superior corrosion 
resistance to Zr'y-4 were developed. (author). 


4442 (JAERI-M-92-207, pp. 526-529) Effect of additives on 
corrosion resistance of Zirconium alloy for extended burn-up 
fuel cladding. Anada, Hiroyuki (Sumitomo Metal Industries Ltd., 
Osaka (Japan)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. (CONF-9202184—: 4. international symposium 
on advanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF-1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

Sumitomo Metal Industries, Ltd. (SMI) supplies Zircaloy cladding 
tubes and has been developing high corrosion resistance Zr alloys 
for extended burn-up fuel claddings for BWR and PWR, respec- 
tively. For BWR cladding tube, small addition of IVb and Vb 
elements to Low Sn Zircaloy-2 improved nodular corrosion resis- 
tance. It was observed by Transmission Electron Microscopy that 
these additives complied with a Zr(Cr, Fe)> type intermetallic com- 
pound and those size were finer than that precipitated in a 
conventional Zircaloy-2. That was assumed to result in suppressing 
nodular corrosion occurrence. For PWR cladding tube, small addi- 


tion of Ni and Nb to extremely low Sn zirconium alloy improved 
uniform corrosion resistance and suppressed hydrogen pick-up. As 
this results Zr-1.0Sn-0.27Fe-0.16Cr-0.1Nb-0.01Ni were selected as 
a candidate alloy. In spite of extremely low Sn content, its mechan- 


ical properties were almost same as conventional Zircaloy-4. 
(author). 


4443 (JAERI-M—92-207, pp. 530-532) Effects of alloying el- 
ements on nodular and uniform corrosion resistance of 
zirconium-based alloys. Abe, Katsuhiro (Kobe Steel Ltd. (Japan)). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—-: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

The effects of alloying and impurity elements (tin, iron, chro- 
mium, nickel, niobium, tantalum, oxygen, aluminum, carbon, 
nitrogen, silicon, and phosphorus) on the nodular and uniform 
corrosion resistance of zirconium-based alloys were studied. The 
improving effect of iron, nickel and niobium in nodular corrosion re- 
sistance were observed. The uniform corrosion resistance was also 
improved by nickel, niobium and tantalum. The effects of impurity 
elements, nitrogen, aluminum and phosphorus were negligibly 
small but increasing the silicon content seemed to improve slightly 
the uniform corrosion resistance. Hydrogen pick-up fraction were 
not changed by alloying and impurity elements except nickel. Nickel 
addition increased remarkably hydrogen pick-up fraction. Although 
the composition of secondary precipitates changed with contents of 
alloying elements, the correlation of composition of secondary pre- 
cipitates to corrosion resistance was not observed. (author). 


4444 (JAERI-M—92-207, pp. 561-566) Effects of product 
form and boron addition on the creep damage in the modified 
Hastelloy X alloys in a simulated HTGR helium gas environ- 
ment. Nakasone, Yuji (National Research Inst. for Metals, 
Tsukuba, Ibaraki (Japan). Tsukuba Lab.); Tanabe, Tatsuhiko; Tsuji, 
Hirokazu; Nakajima, Hajime. Japan Atomic Energy Research Inst., 
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Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 5-7 
Feb 1992; JAERI-CONF-1). In Proceedings of the fourth interna- 
tional symposium on advanced nuclear energy research: Roles 
and direction of material science in nuclear technology. 676p. Or- 
der Number DE93508339. Source: OSTI; NTIS; INIS. 

The present paper investigates early-stage-creep damage of 
Hastelloy XR and XR-ll alloys, modified versions of Hastelloy X 
alloy, which have been developed in Japan as most promising can- 
didate structural alloys for Japanese high-temperature gas-cooled 
reactors (HTGRs). Creep tests were made on Hastelloy XR forg- 
ing, tube and XR-II tube at 1,123 to 1,273 K in a simulated HTGR 
helium gas environment. The tests were interrupted at different 
strain levels of up to 5 % in order to evaluate creep damage via in- 
tergranular voids. The void sizes along grain boundaries and the 
A-parameter, the ratio of the number of damaged grain boundaries, 
on which one or more voids are found, to that of the total grain 
boundaries observed are used in order to evaluate creep damage. 
Statistical analysis of the A-parameter as well as the void sizes re- 
veals that the values of the parameter show wide variations and 
follow the Weibull distribution, reflecting spatial randomness of the 
voids. The void sizes along grain boundaries, on the other hand, 
follow the log-normal distribution. The maximum void size dmax and 
the mean value of the A-parameter Am are calculated and plotted 
against interruption creep strain «4. The resultant dmax VS. €jg and 
Am VS. €int diagrams show that Hastelloy XR forging had suffered 
more damage than Hastelloy XR tube; nevertheless, the forging 
has longer interruption life, or the time to reach a given interruption 
creep strain. The result indicates that grains may have been de- 
formed more easily in Hastelloy XR in the form of tube than in the 
form of forging. The diagrams also imply that the addition of boron 
has suppressed the nucleation as well as the growth of voids and 
thus has brought about longer interruption life of Hastelloy XR-Il. 
(author). 


4445 (JAERI-M-92-207, pp. 573-582) Phase stability and 
high temperature strength of low activation high manganese 
stainless steel. Hosoi, Yuzo (Nagoya Univ. (Japan). Faculty of En- 
gineering); Miyahara, Kazuya. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. international 
symposium on advanced nuclear energy research, Mito (Japan), 
5-7 Feb 1992; JAERI-CONF—1). In Proceedings of the fourth inter- 
national symposium on advanced nuclear energy research: Roles 
and direction of material science in nuclear technology. 676p. Or- 
der Number DE93508339. Source: OSTI; NTIS; INIS. 

The primary objective of the present study is to investigate the 
microstructural phase stability and high temperature strength of high 
manganese-chromium stainless steels, because the substitution of 
Mn for Ni in ferrous materials achieve a reduced level of long-term 
radioactivity and high Mn-Cr austenitic steels are considered to be 
candidate alloys of reduced activation structural materials for fusion 
reactor. Since, for high Cr(about 15%Cr)-Fe-Mn ternary alloys, 
o-phase is found to be easily formed in 6-phase during high tem- 
perature aging treatments, -+-phase stability is an important factor 
for restraining o-phase formation and the irradiation embrittlement. 
+-phase stability was discussed with Ni equivalent value. For the 
improvement of high temperature strength, the combined addition 
of W and V to Cr-Mn-C-N alloys was very effective. Such high 
strength properties were ascribed to a high number density of very 
smail precipitates and to the enhancement effect of vanadium addi- 
tion for the precipitates of Mo3C¢ type carbide. (author). 


4446 (JAERI-M-—92-207, pp. 583-590) Fundamental studies 
for life prediction of materials used in spent fuel reprocessing 
plant. Kiuchi, Kiyoshi (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Hayashi, 
Masanori; Hayakawa, Hitoshi; Kikuchi, Masahiko. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Dec 1992. (CONF- 
9202184—: 4. international symposium on advanced nuclear energy 
research, Mito (Japan), 5-7 Feb 1992; JAERI-CONF-1). In Pro- 
ceedings of the fourth international symposium on advanced 
nuclear energy research: Roles anid direction of material science in 
nuclear technology. 676p. Order Number DE93508339. Source: 
OSTI; NTIS; INIS. 
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Fundamental corrosion study and experimental technology devel- 
opment have been made with respect to the life prediction of 
device materials used in purex type spent fuel reprocessing. Solu- 
tion chemistry and corrosiveness of nitric acid environments were 
examined minutely by means of ICP, IC, NO, gas analysis and 
electrochemical measurements. New testing methods for 
evaluating corrosion and environmental cracking in nitric acid envi- 
ronments were also developed. The dominant corrosion failure of 
each candidate material of austenitic stainless steels, zirconium 
and titanium alloys was examined quantitatively as functions of en- 
vironmental and metallurgical controlling parameters. (author). 


4447 (JAERI-M-93-148) Development of high temperature 
property database for Alloy 800H. Yokoyama, Norio (Nuclear En- 
ergy Data Center, Tokai, Ibaraki (Japan)); Watanabe, Katsutoshi; 
Tsuji, Hirokazu; Nakajima, Hajime. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jul 1993. 4ip. (In Japanese). Order Number 
DE94727589. Source: OSTI; NTIS; INIS. 

JAERI Material Performance Database (JMPD) has been devel- 
oped since 1989 in JAERI with a view to utilizing the various kinds 
of characteristic data of nuclear materials efficiently. Using 
relational database management system, PLANNER on the main- 
frame, the JMPD provides the retrieval supporting system, graphic 
and statistical analyses system. The data obtained with 7868 sets 
on characteristic data of metallic materials including fatigue crack 
growth data, etc. have been stored in the JMPD at the end of 
March in 1993. A ferritic superalloy, Alloy 800H is used for the 
structural material of the control rods of the High Temperature En- 
gineering Test Reactor (HTTR). Thermal stress generates which 
might cause a severe creep damage at a reactor scram. It there- 
fore needs to be designed with consideration on the fracture 
modes induced by creep deformation after neutron irradiation. The 
creep data (approximately 240 sets) and tensile data (approxi- 
mately 100 sets) of Alloy 800H including the effects of test 
environment, aging treatment and neutron irradiation have been 
stored in the JMPD. Furthermore, using a personal computer, high 
temperature property database for Alloy 800H has been developed. 
The present report outlines the development of high temperature 
property database for Alloy 800H. (author). 


4448 (JAERI-M—93-163) Weldability of Ni-Cr-W superalloy 
manufactured on industrial scale. Tsuji, Hirokazu (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Nakajima, Hajime; Saito, Teiichiro; Takatsu, Tamao. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 1993. 
50p. (In Japanese). Order Number DE94727593. Source: OSTI; 
NTIS; INIS. 

Research and development have been carried out on the new 
Ni-Cr-W superalloy as a structural material for process heating 
high-temperature gas-cooled reactors with coolant outlet tempera- 
tures of around 1000degC, and the optimum chemical composition 
has already been proposed. With a view to putting the newly de- 
veloped Ni-Cr-W superalloy to a practical use, the proposed alloy 
was manufactured on an industrial scale, i.e., two tons. As a part 
of evaluation tests of the industrial scale material, weldability was 
examined in two kinds of heat treatment conditions, i.e., solution 
treatment and re-solution treatment conditions. The results of the 
present study can be summarized as follows: (1) Weldability of the 
solution treated material is fair, and no great trouble is expected in 
practical welding. (2) Weldability of the re-solution treated material 
is slightly inferior to that of the solution treated one, and the guide 
bend tests for the butt welded joint show unsatisfactory results. 
Judging from the fact that the alloy whose chemical composition 
was almost equivalent to that of the material in the present study 
showed unsatisfactory weldability in the previous study, the weld- 
ability of Ni-Cr-W superalloys is not so good. The results of this 
study suggest that it is important to clarify the acceptable condi- 
tions concerning the levels of minor alloying elements and the heat 
treatment for the alloys in order to make the weldability of the 
alloys stable and that there is much prospect of a success of se- 
curing the reliability of the structures with weldments applying the 
technique of minor alloying element adjustment and optimizing the 
heat treatment condition. As the future plans, basic data on the 
weldability of Ni-Cr-W superalloys will be accumulated furthermore, 
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and research and development will be carried out with a view to 
securing the reliability of the structures with weldments. (author). 


4449 (JAERI-M-93-173) Creep rupture properties under 
varying load/ttemperature conditions on a nickel-base heat- 
resistant alloy strengthened by boron addition. Tsuji, Hirokazu 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Nakajima, Hajime; Tanabe, Tatsuhiko. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 1993. 
26p. Order Number DE94727594. Source: OSTI; NTIS; INIS. 

A series of constant load and temperature creep rupture tests 
and varying load and temperature creep rupture tests was carried 
out on Hastelloy XR whose boron content level is 60 mass ppm at 
900 and 1000degC in order to examine the behavior of the alloy 
under varying load and temperature conditions. The life fraction 
rule completely fails in the prediction of the creep rupture life under 
varying load and temperature conditions though the rule shows 
good applicability for Hastelloy XR whose boron content level is 
below 10 mass ppm. The modified life fraction rule has been pro- 
posed based on the dependence of the creep rupture strength on 
the born content level of the alloy. The modified rule successfully 
predicts the creep rupture life under the test conditions from 
1000degC to 900degC. The trend observed in the tests from 
900degC to 1000degC can be qualitatively explained by the mech- 
anism that the oxide film which is formed during the prior exposure 
to 900degC plays the role of the protective barrier against the 
boron dissipation into the environment. (author). 


4450 (KTWE-B-138) SULA 2 - Energy in steel and base 
metal production: Master plan for an energy technology re- 
search programme 1993-1998. Hakulin, H. (Association of Finnish 
Steel and Metal Producers, Helsinki (Finland)). Ministry of Trade 
and Industry, Helsinki (Finland). Energy Dept. 1993. 34p. Project 
KTM-431/881/92. Order Number DE94702064. Source: OSTI; 
NTIS. 

SULA 2 Research Programme. The master plan is also pub- 
lished in Finnish as Report no B:137. 

As a part of the Energy Research 1993 - 1998’, financed by the 
Ministry of Trade and Industry, a new research programme is com- 
posed for the steel and base metals industry. The name of the 
programme is Sula 2 (sula = melt) - Energy efficient steel and 
metal production. The basis for the programme contents was: - 
adaption of the principle of sustainable development in the steel 
and base metals industry - reduction of the specific energy con- 
sumption of producing processes - reduction of environmental 
impact - know-how created in Finland as well as available scien- 
tists and research equipment - promoting of export of technology. 
As a result of the investigation work the research work will be fo- 
cused on the following areas: - basic processes for iron and steel 
production - production of zinc - production of ferrochromium and 
stainless steel - pyrometallurgical production of copper and nickel 
based on the Outokumpu flash smelting process - the rolling and 
heat treatment of steel. The resulting reduction of specific energy 
consumption on a time span of 5-10 years as the effect of the pro- 
jects started in the beginning of the programme is calculated to: - 
fuels and reductants 2500 TJ/a - electric energy 325 GWH/a. The 
influence on energy consumption of the projects with a long imple- 
mentation time (smelting reduction, strip casting) is 5000-6000 TJ/a 
and 200 GWh/a if the research work is successful. In addition to 
the reduction in energy consumption, significant improvements in 
reduction of environmental impact and in the promotion of technol- 
ogy export can be expected. 


4451 (LA-12641) Deviatoric stresses and plastic strain 
rates in strong shock waves for six metals. Tonks, D.L. Los 
Alamos National Lab., NM (United States). Nov 1993. 32p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94002964. Source: OSTI; 
NTIS; GPO Dep. 

The strong shock theory of D. C. Wallace [Phys. Rev. B24, 5597 
(198 1) and Phys. Rev. B24, 5607 (1981)] is used to calculate the 
shock structure for 1100 Al, 2024 Al, Cu, Fe, Ta, and U. Emphasis 
is given to the behavior of plasticity, ie., average deviatoric 
stresses, plastic and total strains, and strain rates, which are given 
in figures for a number of shock strengths. This information will be 





useful for modeling plasticity in metals under extreme conditions. It 
was used for part of the PTW model for mechanical behavior. 


4452 (LA-UR-93-3545) Distributed Nd-YAG laser welding 
and process control in inert glove boxes. Milewski, J.0.; Lewis, 
G.K.; Barbe, M.R.; Cremers, D.A. Los Alamos National Lab., NM 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
931234-3: American Welding Society international conference on 
modeling and control of joining processes, Orlando, FL (United 
States), 8 Dec 1993). Order Number DE94002629. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We have fabricated and assembled a fiber optic delivered ND- 
YAG laser welding work station that consists of three glove boxes 
served by a single ikw laser. Processing considerations related to 
the welding of special nuclear materials, toxic materials and com- 
plex part geometry are addressed within each work cell. We are 
proceeding with a development effort to integrate the equipment 
capabilities with remote sensing, process monitoring and control 
systems. These systems will provide real time data acquisition dur- 
ing welding, monitoring and verification of weld parameters, and 
CAD/CAM to CNC generated positioning paths. Computerized in- 
formation storage, retrieval and network methods are used for weld 
process documentation and data analysis. A virtual control panel is 
being configured to integrate the monitoring and control operation 
of individual subsystems, such as laser and motion control into a 
single graphical interface. Development work on sensors to monitor 
laser beam characteristics and weld depth in real time with poten- 
tial for adaptive control is in progress. System capabilities and 
results of these development efforts are presented. 


4453 (LA-UR-93-3584) Procedures for determining 
MATMOD-4V material constants. Lowe, T.C. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-931121-29: Annual winter meeting of the 
American Society of Mechanical Engineers, New Orleans, LA 
(United States), 28 Nov - 3 dec 1993). Order Number 
DE94002638. Source: OSTI; NTIS; GPO Dep. 

The MATMOD-4V constitutive relations were developed from the 
original MATMOD model to extend the range of nonelastic defor- 
mation behaviors represented to include transient phenomena such 
as strain softening. Improvements in MATMOD-4V increased the 
number of independent material constants and the difficulty in 
determining their values. Though the constitutive relations are con- 
ceptually simple, their form and procedures for obtaining their 
constants can be complex. This paper reviews in detail the experi- 
ments, numerical procedures, and assumptions that have been 
used to determine a complete set of MATMOD-4V constants for 
high purity aluminum. 


4454 (LA-UR-93-3586) A tri-junction diffusion couple 
analysis of the Nb-Cr-Ti system at 950°C. Thoma, D.J. (Los 
Alamos National Lab., NM (United States)); Perepezko, J.H. Los 
Alamos National Lab., NM (United States). [1993]. 12p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-931009-10: Fall meeting of the 
Minerals, Metals and Materials Society: physical metallurgy and 
materials, Pittsburgh, PA (United States), 17-21 Oct 1993). Order 
Number DE94002637. Source: OSTI; NTIS; GPO Dep. 

With a three-way diffusion couple consisting of a tri-junction be- 
tween three elements, a whole spectrum of phase development 
and ternary equilibria is available within a single isothermal sample. 
Binary equilibria (for the three binary systems) are also available in 
single sample by analyzing diffusion zones at composition limits 
outside the field of ternary interaction. The tri-junction approach 
was employed to evaluate ternary phase formation, ternary solubil- 
ity limits of binary phases, and diffusion paths in a candidate 
high-temperature structural system (Nb-Cr-Ti). Ternary phase 
equilibria and tie lines have been defined at 950C and results con- 
firmed with isothermal anneals of two-phase ternary alloys. The 
continuous solubility in TiCr2-NbCr2 region is broadened by at least 
5 at. % from binary intermetallic phase fields. No new ternary 
phases were detected in the Nb-CrTi system at 950C. By examin- 
ing the relative shifts in the diffusion interfaces, a qualitative 
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ranking of interdiffusion suggests that addition of Nb restricts diffu- 
sion of Cr into Ti compared to binary (Cr/Ti) behavior. 


4455 (LA-UR-93-3720) Deformation twinning: Influence of 
strain rate. Gray, G.T. Ill. Los Alamos National Lab., NM (United 
States). [1993]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-931009-9: 
Fall meeting of the Minerals, Metais and Materials Society: physi- 
cal metallurgy and materials, Pittsburgh, PA (United States), 17-21 
Oct 1993). Order Number DE94002693. Source: OSTI; NTIS; GPO 
Dep. 

Twins in most crystal structures, including advanced materials 
such as intermetallics, form more readily as the temperature of de- 
formation is decreased or the rate of deformation is increased. 
Both parameters lead to the suppression of thermally-activated dis- 
location processes which can result in stresses high enough to 
nucleate and grow deformation twins. Under high-strain rate or 
shock-loading/impact conditions deformation twinning is observed 
to be promoted even in high stacking fault energy FCC metals and 
alloys, composites, and ordered intermetallics which normally do 
not readily deform via twinning. Under such conditions and in par- 
ticular under the extreme loading rates typical of shock wave 
deformation the competition between slip and deformation twinning 
can be examined in detail. In this paper, examples of deformation 
twinning in the intermetallics TiAl, Ti-48Al-IV and NizsA as well in 
the cermet Al-B,C as a function of strain rate will be presented. 
Discussion includes: (1) the microstructural and experimental vari- 
ables influencing twin formation in these systems and twinning 
topics related to high-strain-rate loading, (2) the high velocity of 
twin formation, and (3) the influence of deformation twinning on the 
constitutive response of advanced materials. 


4456 (NUTEK-90-440) Elastic - plastic crack closures 
under strain conditions. Blom, A.F. (Flygtekniska Foersoek- 
sanstalten, Bromma (Sweden)). Swedish National Board for 
Industrial and Technical Development (NUTEK), Stockholm (Swe- 
den). Dec 1992. 5p. (In Swedish). Order Number DE94607227. 
Source: OSTI; NTIS; INIS. 

Reports the results from studies of crack opening and closure. 
Both two- and three-dimensional analysis have bean performed. 


4457 (ORNL/FMP-9371, pp. 161-170) Development of 
ductile Fe,Al-based aluminides. McKamey, C.G. (Oak Ridge Na- 
tional Lab., TN (United States)); Sikka, V.K.; Goodwin, G.M. Oak 
Ridge National Lab., TN (United States). Jul 1993. DOE Contract 
AC05-840R21400. (CONF-9305135—: 7. annual conference on 
fossil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Iron aluminides based on Fe3Al are of interest because of their 
excellent oxidation and corrosion resistance, especially in sulfur- 
bearing atmospheres. Work at Oak Ridge National Laboratory 
(ORNL) has centered on developing Fe3Al-based alloys with im- 
proved ambient temperature ductilities and increased strengths at 
temperatures of 600-700°C. Ambient temperature brittleness in this 
system is not ‘inherent’, but is caused by atomic hydrogen which 
is produced by an environmental reaction between aluminum in the 
alloy and water vapor in the atmosphere. Great strides have been 
made in understanding this embrittlement phenomenon, and the 
production of alloys with room temperature ductilities of over 10% 
and tensile yield strengths at 600°C of as high as 500 MPa is now 
possible through modifications in alloy composition and control of 
thermomechanical processing techniques. Creep rupture lives of 
over 200 h at 593°C (1,100°F) and 207 MPa (30 ksi) can also be 
produced through control of alloy composition and microstructure. 
This paper summarizes our present efforts to improve the tensile 
and creep-rupture properties and gives the status of efforts to com- 
mercialize Fe3Al-based alloy compositions. 


4458 (ORNL/FMP-9371, pp. 171-180) Tensile properties of 
as-cast iron-aluminide alloys. Viswanathan, S. (Oak Ridge Na- 
tional Lab., TN (United States)); McKamey, C.G.; Maziasz, P.J.; 
Sikka, V.K. Oak Ridge National Lab., TN (United States). Jul 1993. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
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of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

Room-temperature tensile properties of as-cast Fe3Al, Fe3Al with 
chromium, and Fe3Al-based FA-129 alloy are investigated. Tensile 
properties were obtained in the as-cast condition and after homog- 
enization at 700, 900, and 1,200°C. Transmission electron 
microscopy (TEM) was used to characterize ordered phases, and 
optical metallography and scanning electron microscopy (SEM) 
were used to characterize the microstructure and fracture morphol- 
ogy. The results indicate that the low ductility of as-cast 
Fe3Al-based alloys may be related to the relatively large grain size 
in the cast condition, the low dislocation density in as-cast sam- 
ples, and the presence of the DO; ordered phase. Homogenized 
samples of FA-129 alloy exhibited almost twice the ductility of the 
as-cast the as-cast and homogenized microstructures may provide 
a clue to the poor ductility in the as-cast state. 


4459 (ORNL/FMP-9371, pp. 181-188) Weldability of iron 
aluminides. Goodwin, G.M. (Oak Ridge National Lab., TN (United 
States)); McKamey, C.J.; Maziasz, P.J.; Sikka, V.K. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1993. (CONF-9305135-: 7. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 11-13 May 1993). In Proceedings of the Seventh 
Annual Conference on Fossil Energy Materials: Fossil Energy AR 
and TD Materials Program. 402p. Order Number DE94001091. 
Source: OSTI; NTIS; GPO Dep. 

Corrosion-resistant, weldable iron-aluminide alloys with improved 
high-temperature strength are being developed for structural appli- 
cations, and for weld overlay cladding of conventional structural 
steels and alloys. The weld hot cracking of iron-aluminide alloys is 
highly variable to over a wide range of aluminum content. In gen- 
eral, the higher aluminum content alloys are somewhat more 
resistant to hot cracking, and by careful choice of alloying additions 
(and balancing of multiple additions), cracking resistance equiva- 
lent to commercial austenitic stainless steels can be achieved. 
Improved weldability, however, often comes at the expense of 
high-temperature strength. Delayed cold cracking, presumed to be 
hydrogen-related, is also an important consideration in welding 
these alloys, either as monolithic materials, or as weld overlay 
cladding on stainless or low alloy steel substrates. The authors are 
employing various combinations of preheat and postweld stress re- 
lief heat treatments to assess the severity of this problem, and have 
determined that heat treatment in excess of 400°C following weld- 
ing will be required to avoid delayed cracking. Due to the difficulties 
encountered in fabricating some of the alloy compositions into wire 
or rod, they are also pursuing the formulation of coated electrodes 
for use in shielded metal-arc (SMA) welding. Initial attempts have 
shown very high aluminum losses in the welding arc, and addi- 
tional batches of electrodes are being formulated and produced. 


4460 (ORNL/FMP-9371, pp. 189-195) Weldability of poly- 
crystalline aluminides. Fasching, A.A. (Colorado School of Mines, 
Golden, CO (United States)); Edwards, G.R.; David, S.A. Oak 
Ridge National Lab., TN (United States). Jul 1993. (CONF- 
9305135-—: 7. annual conference on fossil energy materials, Oak 
Ridge, TN (United States), 11-13 May 1993). In Proceedings of the 
Seventh Annual Conference on Fossil Energy Materials: Fossil En- 
ergy AR and TD Materials Program. 402p. Order Number 
DE94001091. Source: OSTI; NTIS; GPO Dep. 

Iron aluminide alloy FA-129 is susceptible to cold cracking during 
gas-tungsten arc (GTA) welding. Cracking occurs by brittle fracture 
in the fusion zone, which has been attributed to excessive grain 
growth during solidification, in concert with environmental embrittle- 
ment. Previous work has shown that iron aluminide can be 
susceptible to environmental embrittlement when tested in the 
presence of water vapor. The suggested mechanism is similar to 
that observed in aluminum alloys: the reaction of water molecules 
with freshly exposed aluminum atoms at the crack tip results in the 
formation of high activity atomic hydrogen, which diffuses into the 
metal and causes embrittlement. This phenomenon occurs only 
when the metal is stressed, and therefore, is a dynamic embrittle- 
ment phenomenon. The same effect was not seen in experiments 
conducted in the presence of hydrogen gas. To further investigate 
this embrittlement problem and its effect on welding, GTA welds 
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were conducted in atmospheres of varying amounts of water vapor 
on base material of varying grain sizes. The varying base material 
grain sizes were chosen because fusion zone grain size depends, 
to an extent, on the grain size of the base material. For example, a 
fine-grained base material should produce a finer grained fusion 
zone that a coarse-grained base material would. The results of the 
investigation are presented within this paper. 


4461 (ORNL/FMP-9371, pp. 197-208) Low-aluminum- 
content iron-aluminum alloys. Sikka, V.K. (Oak Ridge National 
Lab., TN (United States)); Baldwin, R.H.; Howell, C.R. Oak Ridge 
National Lab., TN (United States). Jul 1993. (CONF-9305135—: 7. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 11-13 May 1993). In Proceedings of the Seventh 
Annual Conference on Fossil Energy Materials: Fossil Energy AR 
and TD Materials Program. 402p. Order Number DE94001091. 
Source: OSTI; NTIS; GPO Dep. 

The low room-temperature ductility of FegAl-based alloys is as- 
sociated with their environmental embrittlement. Reducing the 
aluminum level from 28 to 16 at. % has been found to be an 
effective method in essentially eliminating the environmental- 
embrittlement effect and increasing the room-temperature ductility 
value to over 25%. This paper presents data on alloy compositions, 
melting, casting and processing methods, and mechanical proper- 
ties. Plans for future work on these alloys are also described. 


4462 (ORNL/FMP-9371, pp. 209-218) The influence of 
thermomechanical processing on microstructure and proper- 
ties of iron aluminides. Wright, J.K. (Idaho National Engineering 
Lab., Idaho Falls, ID (United States)); Wright, R.N. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1993. (CONF-9305135-: 7. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 11-13 May 1993). In Proceedings of the Seventh 
Annual Conference on Fossil Energy Materials: Fossil Energy AR 
and TD Materials Program. 402p. Order Number DE94001091. 
Source: OSTI; NTIS; GPO Dep. 

Iron aluminide joints and porous filters have been fabricated by 
the self-propagating high-temperature synthesis (SHS) process. 
Preliminary results indicate that the size and distribution of the 
porosity in filters can be controlled by varying process parameters, 
such as aluminum powder size, to obtain densities near the target 
of 70%. Using relatively large sized aluminum powder when mak- 
ing joints can result in grain growth across the joint interfaces 
which should result in stronger bonds. TEM, electron diffraction, 
and x-ray diffraction have been used to determine the relative 
amounts of the B2 and DOs order phase in FA-129, and account 
for some of the differences powder, consolidated by hot extrusion, 
has been characterized and compared to traditional ingot pro- 
cesses material. Although the carbides have been refined, little 
improvement in fracture toughness has been observed. 


4463 (ORNL/FMP-9371, pp. 219-228) Mechanical proper- 
ties of iron-aluminum alloys. Alexander, D.J. (Oak Ridge National 
Lab., TN (United States)); Sikka, V.K. Oak Ridge National Lab., TN 
(United States). Jul 1993. DOE Contract AC05-840R21400. 
(CONF-9305135-—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

Tensile and impact tests have been conducted on specimens for 
a series of five heats of iron-aluminum alloys. These results have 
been compared to data for the iron aluminide alloy FA-129. The 
first of the new alloys was a simple ternary alloy with iron, 
aluminum, and chromium contents that matched the FA-129 com- 
position. The second was similar but with additions of zirconium 
and carbon. Three heats were produced with reduced aluminum 
contents so that a disordered body-centered cubic structure would 
be present. Additions of titanium or yttrium were included. The 
ductile-to brittle transition temperatures of all of the FeAl alloys 
were similar, but the simple ternary alloy had a much higher upper- 
shelf energy levels than the FesAl type alloys. The reduced 
aluminum alloy with the yttrium addition showed excellent tensile 
properties, with a room temperature total elongation of over 40%, 
and a very high upper-shelf energy level. Despite the high tensile 
ductility at room temperature, the transition temperature of the 





yttrium-containing alloy was still about 150°C, compared to approx- 
imately 300°C for FA-129. 


4464 (ORNL/FMP-9371, pp. 229-238) Hydrogen induced 
embrittlement of Fe,Al alloy FA-129 under cyclic loading. 
Castagna, A. (Rensselaer Polytechnic Institute, Troy, NY (United 
States)); Stoloff, N.S. Oak Ridge National Lab., TN (United States). 
Jul 1993. (CONF-9305135—: 7. annual conference on fossil energy 
materials, Oak Ridge, TN (United States), 11-13 May 1993). In 
Proceedings of the Seventh Annual Conference on Fossil Energy 
Materials: Fossil Energy AR and TD Materials Program. 402p. Or- 
der Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

The effect of various gaseous environments and the type of long 
range order on the tensile and fatigue behavior of an Fe3Al, Cr 
type intermetallic alloy is examined. Hydrogen released from mois- 
ture in the air is found to be a major cause of embrittlement. The 
rates and mechanisms of the observed embrittlement appear to be 
temperature dependent. A maximum in crack growth rate of the 
DOs ordered material was observed at 150°C. 


4465 (ORNL/FMP-9371, pp. 239-248) Aqueous corrosion 
and corrosion-sensitive embrittlement of Fe3Al-based and 
lean-aluminum iron aluminides. Kim, J.G. (Univ. of Tennessee, 
Knoxville, TN (United States)); Buchanan, R.A. Oak Ridge National 
Lab., TN (United States). Jul 1993. (CONF-9305135-: 7. annual 
conference on fossil energy materials, Oak Ridge, TN (United 
States), 11-13 May 1993). In Proceedings of the Seventh Annual 
Conference on Fossil Energy Materials: Fossil Energy AR and TD 
Materials Program. 402p. Order Number DE94001091. Source: 
OSTI; NTIS; GPO Dep. 

Aqueous corrosion and corrosion-sensitive embrittlement of iron 
aluminides were characterized as functions of environment, 
alloying content, notch sensitivity, and strain rate. Polarization re- 
sistance and cyclic anodic polarization evaluations were performed 
in 3.5 wt % NaCl, 200 ppM CI- (pH = 4), and 1 N NaOH solutions. 
In the mild acid-chloride solution [200 ppM Ci- (pH = 4)], the 
pitting-corrosion resistance of the new lean-aluminum iron alu- 
minides (FAP-Y and CM-Mo) was comparable to that of the 
Fe3Al-based FAL-Mo. In the higher-chioride 3.5 wt % NaCl, the re- 
sistance of CM-Mo was slightly less but FAP-Y showed quite 
similar behavior to FAL-Mo. In 1 N NaOH solution, all materials 
exhibited ideal passive behavior. Under slow-strain-rate test condi- 
tions in the mild acid-chioride electrolyte, prior work had shown the 
ductilities (% elongations) of Fe3Al-based materials to be ~7% and 
~1% at the freely-corroding and hydrogen-charging potentials, re- 
spectively. Present studied on the lean-aluminum materials have 
shown the ductilities to be ~17% and ~5%, respectively. Thus, the 
present results indicate that these new materials have reasonably- 
good aqueous-corrosion properties in chloride environments and 
significantly-enhanced ductilities under aqueous corrosion condi- 
tions. The strain rate and notch sensitivities of high-aluminum iron 
aluminide (FA-129) were investigated by performing slow-strain- 
rate tests. The notch sensitivity was independent of strain rate and 
the notch sensitivity in the aqueous environment was similar to that 
in air. 


4466 (ORNL/FMP-9371, pp. 249-258) Corrosion perfor- 
mance of iron aluminides. Natesan, K. (Argonne National Lab.., 
IL (United States)). Oak Ridge National Lab., TN (United States). 
Jul 1993. DOE Contract W-31109-ENG-38. (CONF-9305135—: 7. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 11-13 May 1993). In Proceedings of the Seventh 
Annual Conference on Fossil Energy Materials: Fossil Energy AR 
and TD Materials Program. 402p. Order Number DE94001091. 
Source: OSTI; NTIS; GPO Dep. 

Iron aluminides are being developed for use as structural materi- 
als and/or cladding alloys in fossil energy systems. Extensive 
development has been in progress on Fe3Al-based alloys to im- 
prove their engineering ductility. This paper describes results from 
the ongoing program to evaluate the corrosion performance of 
these alloys. The experimental program at Argonne National Labo- 
ratory involves thermogravimetric analyses of alloys exposed to 
environments that simulate coal gasification and fluidized-bed com- 
bustion. Experiments were conducted at 650-1000°C in simulated 
oxygervsulfur gas mixtures. In addition, oxidation/sulfidation behav- 
ior of several alumina-forming Fe-Al and Fe-Cr-Ni-Al alloys was 
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determined for comparison with the corrosion rates obtained on 
iron aluminides. Other aspects of the program are corrosion evalu- 
ation of the aluminides in the presence of HCl-containing gases 
and in the presence of slag from a slagging gasifier. Results are 
used to establish threshold Al levels in the alloys for development 
of protective alumina scales. Thermal cycling tests are used to ex- 
amine spalling resistance of the scales. 


4467 (ORNL/FMP-9371, pp. 259-268) Resistance to aque- 
ous corrosion of steels protected by a Cr-Si diffusion coating. 
Wang, X.W.G. (Ohio State Univ., Columbus, OH (United States)); 
Rapp, R.A. Oak Ridge National Lab., TN (United States). Jul 1993. 
Contract FWP-FEAA028. (CONF-9305135—: 7. annual conference 
on fossil energy materials, Oak Ridge, TN (United States), 11-13 
May 1993). In Proceedings of the Seventh Annual Conference on 
Fossil Energy Materials: Fossil Energy AR and TD Materials Pro- 
gram. 402p. Order Number DE94001091. Source: OSTI; NTIS; 
GPO Dep. 

The simultaneous deposition of Cr and Si to form a diffusion 
coating on two steels (AIS! 1045 and 4140) was studied. In halide- 
activated cementation packs the use of either a “ternary activator” 
(e.g., NaF+NaCl+AIF3) combined with the elemental metal pow- 
ders, or else a “dual activator” (e.g., NaF + NaCl) combined with a 
Cr-Si masteralloy powder, allows for the formation of a surface 
composition approximating 30Cr-3 to 4Si. Coated coupons were 
corrosion tested in either 1 N H2SO, or 3.5 wt % NaCl solution at 
room temperature. Coupons coated using the Cr-Si masteralloy 
had superior corrosion resistance in 1 N H2SQ4, while steels 
coated in packs containing elemental metal powders suffered pit- 
ting corrosion. The coated coupons were not adequately resistant 
to pitting corrosion in 3.5 wt % NaCl solution. 


4468 (ORNL/FMP-9371, pp. 269-275) Elastic behavior of 
iron and nickel aluminides. Srinivasan, M.N. (Texas A&M Univ., 
College Station, TX (United States)); Wolfenden, A.; Manjigani, S.; 
Sikka, V.K. Oak Ridge National Lab., TN (United States). Jul 1993. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

This paper reports the work in progress for the determination of 
Young’s modulus and torsion modulus of different grades of iron 
aluminides at different temperatures. The method use for this 
research is the Piezoelectric Composite Oscillator Technique (PU- 
COT), which has been extensively used in earlier investigations at 
Texas A&M University. Test results obtained so far indicate that the 
iron aluminides possess good high temperature Young’s Modulus. 
The ratio of Young’s to torsion modulus is relatively high, indicating 
the strong influence exerted by anisotropy on the modulus ratio. 


4469 (ORNL/FMP-9371, pp. 277-288) Environmental ef- 
fects on iron aluminides. DeVan, J.H. (Oak Ridge National Lab., 
TN (United States)); Tortorelli, P.F. Oak Ridge National Lab., TN 
(United States). Jul 1993. DOE Contract AC05-840R21400. 
(CONF-9305135-—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

Corrosion properties of reference Fe3Al (28 at. % Al)-based 
compositions containing 2 and 5 at. % Cr were compared in a 
mixed gas composed of H2S-H2-H20-Ar and in dehumidified air. 
The parabolic rate constant at 800°C was a factor of 200 higher 
for the 5% Cr composition. Similar exposure of an alloy containing 
16% Al and 5% Cr resulted in significantly higher weight gains than 
the FesAl-5% Cr composition. However, all the alloys were signifi- 
cantly more resistant to the mixed gas than iron-based alloys with 
higher chromium and lower aluminum contents. The oxidation rates 
of the 2 and 5% Cr alloys were comparable in dry air at 800°C 
and were a factor of two lower than the rate of the 2% Cr alloy in 
the mixed gas. An alloy of Fe with 16 % Al, 5% Cr, and 0.1% Zr 
showed improved cyclic oxidation resistance in air at 900 and 
1,000°C relative to binary alloys of 16 and 20% Al. The extent of 
oxidation of these 16% Al alloys was comparable to Zr-containing 
Fe3Al aluminides (28% Al) that develop adherent scales. 
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4470 (ORNL/FMP-9371, pp. 289-295) Electro-spark de- 
posited coatings for fossil energy environments. Johnson, R.N. 
(Westinghouse Hanford Company, Richland, WA (United States)). 
Oak Ridge National Lab., TN (United States). Jul 1993. (CONF- 
9305135-: 7. annual conference on fossil energy materials, Oak 
Ridge, TN (United States), 11-13 May 1993). In Proceedings of the 
Seventh Annual Conference on Fossil Energy Materials: Fossil En- 
ergy AR and TD Materials Program. 402p. Order Number 
DE94001091. Source: OSTI; NTIS; GPO Dep. 

Electro-Spark Deposition (ESD) is a micro-welding process that 
uses short-duration, high-current electrical pulse to deposit or alloy 
an electrode material on a metallic substrate. The ESD process has 
been used to markedly improve the corrosion resistance and wear 
resistance of base metals by alloying appropriate materials into the 
surface. One of the most attractive developments has been the 
use of ESD to apply Fe3Al- and FeAl-base materials to surfaces of 
iron alloys. The evolutionary developments of the aluminides as 
coatings include the further improvement in the sulfidation corro- 
sion performance by the ESD addition of refractory metal diffusion 
barriers between the substrate metal and the aluminide coating 
and by ESD additions of modifying elements to an Fe3Al or FeAl 
surface. Significant advances are also in progress in developing 
improved ESD equipment and process controls, and in developing 
commercial applications through technology transfer activities. 


4471 (ORNL/FMP-9371, pp. 297-307) CraNb development. 
Liu, C.T. (Oak Ridge National Lab., TN (United States)); Horton, 
J.A.; Carmichael, C.A. Oak Ridge National Lab., TN (United 
States). Jul 1993. (CONF-9305135—: 7. annual conference on fos- 
sil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Microstructure and mechanical properties of Cr-Nb alloys con- 
taining 5.6 to 17% Nb were studied for high-temperature structural 
applications. The alloys basically contain the two phases of CroNb 
and chromium-rich solid solution. Re, Al, Ni, Fe and Co were 
added to the alloys for contro! of microstructure and properties. 
The alloys show excellent strength at temperatures to 1,250°C. 
Among the alloying elements, rhenium is found to be most effective 
in improving the mechanical properties at room and elevated tem- 
peratures. Alloying with >8% Al, Ni, and Co, on the other hand, 
lowers the strength and ductility at elevated temperatures. Further 
development is required to improve the fracture resistance of the 
alloys at ambient temperatures. 


4472 


(ORNL/FMP-9371, pp. 309-318) Effects of alloying 
and temperature on the high-temperature oxidation of Cr- 
Cr2Nb. Tortorelli, P.F. (Oak Ridge National Lab., TN (United 
States)); DeVan, J.H.; Carson, LJ. Oak Ridge National Lab., TN 


(United States). Jul 1993. DOE Contract AC05-840R21400. 
(CONF-9305135-: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

The effects of alloying additions and temperature on the isother- 
mal and cyclic oxidation resistance of Cr-Cr2Nb alloys were 
examined for air exposures. An isothermal exposure temperature 
of 1,100°C led to rapid reaction of binary Cr-12 at. % Nb as mani- 
fested a high oxidation rate and nonprotective behavior. Generally 
parabolic kinetics, complicated by some isothermal scale cracking, 
were observed at 900—1,000°C. Scale damage was exacerbated 
by thermal cycling. The addition of 8 at. % Al to Cr-12 at. % Nb did 
not affect cyclic oxidation resistance, but there was some evidence 
that scale adherence on Cr-6 at. % Nb-8 at. % Al was better than 
that for binary Cr-6 at. % Nb. Alloying additions of Al (up to 18 at. 
%) or Re (2 at. %) did not improve the isothermal oxidation resis- 
tance of Cr-12 at. % Nb. However, the tendency for scale damage 
during both isothermal and thermal cycling exposures suggests 
that alloying additions that specifically improve scale plasticity or 
modify growth stresses could be effective for Cr-Nb alloys. 


4473 (ORNL/FMP-9371, pp. 321-330) Investigation of 


austenitic alloys for advanced heat recovery and hot gas 
cleanup systems. Swindeman, R.W. (Oak Ridge National Lab., 
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TN (United States)). Oak Ridge National Lab., TN (United States). 
Jul 1993. (CONF-9305135—: 7. annual conference on fossil energy 
materials, Oak Ridge, TN (United States), 11-13 May 1993). In 
Proceedings of the Seventh Annual Conference on Fossil Energy 
Materials: Fossil Energy AR and TD Materials Program. 402p. Or- 
der Number DE94001091. Source: OSTI; NTIS; GPO Dep. 
Commercial and developmental alloys were evaluated in support 
of advanced steam cycle and combined cycle technology. Working 
with industrial groups, Grade 91 steel, which is a candidate for 
main steam line piping and superheater tubing in advanced steam 
cycle plants, was re-evaluated to examine metallurgical factors that 
influence long-time performance to 600°C. Deformation models 
and aging effect models were developed. Testing of corrosion- 
resistant filler metals for tubing was extended to time approaching 
30,000 h. Good strengths were observed. Modified type 310 stain- 
less steels were examined to 927°C. It was found that these steels 
had up to twice the strength of standard type 310H stainless steel. 
The behavior of aluminum-bearing alloys and high chromium alloys 
was examined for potential applications to 870°C. Thermal cycling 
of clad tubing was undertaken, and good performance was found. 


4474 (ORNL/FMP-9371, pp. 331-339) Fabrication of ad- 
vanced iron aluminide-clad 304 austenitic stainless steel 
tubing. Mohn, W.R. (Babcock & Wilcox Company, Alliance, OH 
(United States)); Topolski, M.J. Oak Ridge National Lab., TN 
(United States). Jul 1993. (CONF-9305135-—: 7. annual conference 
on fossil energy materials, Oak Ridge, TN (United States), 11-13 
May 1993). In Proceedings of the Seventh Annual Conference on 
Fossil Energy Materials: Fossil Energy AR and TD Materials Pro- 
gram. 402p. Order Number DE94001091. Source: OSTI; NTIS; 
GPO Dep. 

Researchers at Babcock & Wilcox have been investigating meth- 
ods to produce duplex structural tubing consisting of iron 
aluminide-clad austenitic stainless steel for practical use in fossil 
fueled energy equipment. In the course of this work, two hybrid bil- 
lets were prepared and extruded in separate trials at 2,200°F and 
2,000°F. Both extrusions yielded 2-inch O.D. clad tubes, each ap- 
proximately 18 feet long. Results of evaluation show that the tube 
extruded at 2,000°F had a sound, integrally bonded clad layer 
throughout its entire length. However, the tube extruded at 2,200°F 
exhibited regions of disbonding between the clad layer and the 
substrate. Future work will include an investigation of lower extru- 
sion processing temperatures to optimize the fabrication of high 
quality iron aluminide-clad tubing. 


4475 (ORNL/FMP-9371, pp. 341-351) Comparative evalua- 
tions of the weldability of modified 800H and other advanced 
austenitic stainless steels. Lundin, C.D. (Univ. of Tennessee, 
Knoxville, TN (United States)); Qiao, C._Y.P. Oak Ridge National 
Lab., TN (United States). Jul 1993. (CONF-9305135-: 7. annual 
conference on fossil energy materials, Oak Ridge, TN (United 
States), 11-13 May 1993). In Proceedings of the Seventh Annual 
Conference on Fossil Energy Materials: Fossil Energy AR and TD 
Materials Program. 402p. Order Number DE94001091. Source: 
OSTI; NTIS; GPO Dep. 

The weldability of modified 800H was evaluated in terms of HAZ 
hot cracking susceptibility and HAZ softening tendency. Four other 
types of austenitic alloys, modified 316, 310Ta, HR3C and NF709, 
were employed to carry out a comparative study. It was found that 
modified 800H exhibits good weldability in terms of operability as 
contrasted to NF709. However, a higher HAZ hot cracking suscep- 
tibility for the modified 800H tubing heats was revealed as 
compared to the commercial tubing heats of HR3C and NF709. 
The hot cracking test results for the small laboratory prepared 
modified 800H heats showed an equivalent or better HAZ hot 
cracking resistance as compared to HR3C and NF709. Thus, it is 
anticipated that modified 800H tubing can show a hot cracking re- 
sistance equivalent to NF709 and HRS8C if the base metal grain 
size is properly controlled and an optimum thermal mechanical 
treatment has been performed. The preliminary assessment on 
HAZ softening behavior for modified 800H, modified 316, 310Ta, 
HR3C and NF709 alloys is discussed. 


4476 (ORNL/FMP-9371, pp. 353-362) Corrosion perfor- 
mance of materials in coal-combustion environments. Natesan, 
K. (Argonne National Lab., IL (United States)). Oak Ridge National 





Lab., TN (United States). Jul 1993. DOE Contract W-31109-ENG- 
38. (CONF-9305135—-: 7. annual conference on fossil energy 
materials, Oak Ridge, TN (United States), 11-13 May 1993). In 
Proceedings of the Seventh Annual Conference on Fossil Energy 
Materials: Fossil Energy AR and TD Materials Program. 402p. Or- 
der Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Reliability of components and long-term trouble-free performance 
of structural materials are essential in power-generating processes 
that utilize coal as a feedstock. The combustion environments en- 
compass a wide range of oxygen partial pressures, form excess-air 
conditions in conventional systems to air-deficient conditions in 
low-NO, systems. Apart from the environmental aspects of the ef- 
fluent from coal combustion, one concern from the systems 
standpoint is the aggressiveness of the combustion environment 
toward boiler structural components such as waterwall tubes and 
steam superheaters. The corrosion tests in this program address 
the combined effect of sulfur and chlorine on the corrosion re- 
sponse of several ASME-coded and noncoded boiler materials 
exposed to air-deficient and excess-air combustion conditions. 
Thermodynamic calculations were made to evaluate the gas 
chemistries that will arise from combustion of coals. The results of 
such calculations, coupled with oxygen/sulfur/chiorine thermochem- 
ical diagrams, were used to select gas environments for the 
laboratory test program. Tests were conducted at 400 and 650°C 
to simulate the waterwall and superheater environments, respec- 
tively, in pulverized-coal-fired boilers. Experimental results obtained 
thus far indicate that both sulfur and chlorine can accelerate corro- 
sion of ferritic and austenitic alloys; in additions, the protective 
capacity of the oxide scale in resisting further corrosion seems to 
degrade in the presence of both sulfur and chlorine. 


4477 (ORNL/FMP-9371, pp. 363-371) Fireside corrosion 


test of candidate superheater alloys, coatings and claddings. 
Van Weele, S. (Foster Wheeler Development Corp., Livingston, NJ 
(United States)); Blough, J.L. Oak Ridge National Lab., TN (United 


States). Jul 1993. (CONF-9305135—: 7. annual conference on fos- 
sil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Experimental and recently developed alloys, claddings, and coat- 
ing have been evaluated for use in the superheater region of 
pulverized-coal-fired boilers. Six series of tests were conducted to 
determine the effects of gas composition, ash composition, 
exposure temperature, length of exposure, and the effect that dis- 
turbance of the ash layer had on the wastage rates of the alloys. 
Long-term in-situ testing with air-cooled, retractable corrosion 
probes is being finalized. 


4478 (PNL-SA-22538) Irradiation performance of 9-12 Cr 
ferritic/martensitic stainless steels and their potential for in- 
core application in LWRs. Jones, R.H.; Gelles, D.S. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1993. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-930825-10: 6. international 
symposium on environmental degradation of materials in nuclear 
power systems: water reactors, San Diego, CA (United States), 3- 
5 Aug 1993). Order Number DE94001675. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Ferritic-martensitic stainless steels exhibit radiation stability and 
stress corrosion resistance that make them attractive replacement 
materials for austenitic stainless steels for in-core applications. Re- 
cent radiation studies have demonstrated that 9% Cr ferritic/ 
martensitic stainless steel had less than a 30C shift in ductile-to- 
brittle transition temperature (DBTT) following irradiation at 365C to 
a dose of 14 dpa. These steels also exhibit very low swelling rates, 
a result of the microstructural stability of these alloys during radia- 
tion. The 9 to 12% Cr alloys to also exhibit excellent corrosion and 
stress corrosion resistance in out-of-core applications. Demonstra- 
tion of the applicability of ferritic/martensitic stainless steels for 
in-core LWR application will require verification of the irradiation as- 
sisted stress corrosion cracking behavior, measurement of DBTT 
following irradiation at 288C, and corrosion rates measurements for 
in-core water chemistry. 
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4479 (SA-FOU-93-04) Experimental and numerical stud- 
les of crack growth in cladded specimens. Sattari-Far, |. 
Swedish Plant Inspectorate, Stockholm (Sweden). May 1993. 39p. 
Order Number DE94607228. Source: OSTI; NTIS; INIS. 
Behaviour of cracks at the inner surface of reactor pressure ves- 
sels cladded with a stainless steel layer is judged to be complicated 
due to differences in the properties of bases and cladding material. 
The scope of the present study is to form a methodology for analy- 
sis of such cracks. The J-integral was selected as a characterizing 
candidate for initiation and crack growth. The test material was of 
A533-B steel which clad layered using a commercial strip welding 
process. Two layers, the first of type 309 and the second of type 
308 austenitic stainless steel were applied. In addition, cladding 
material was provided for fabrication of homogeneous specimens. 
The fracture resistance properties were developed independently 
for cladding and base material using homogeneous specimens of 
each material. Side-grooved bend specimens of type three-points- 
bending were used in the testing program. It was observed that the 
cladding was anisotropic with the lowest yield strength in the thick- 
ness direction. A fracture toughness between 175 to 184 MPa,/m 
at 60 degree C was obtained for the cladding material. The trans- 
ferability of fracture results between homogeneous and cladded 
specimens was studied in single edge notched bend specimens. 
Some cladded specimens were tested and the experimental data 
from one test were analyzed with the finite element method. The 
obtained 3D J-values were the compared with the J-values evalu- 
ated by using the measured crack extension in the cladded 
specimen and the Jp-data of the respective material provided from 
homogeneous specimens. A reasonable good agreement was ob- 
tained in this comparison for a small amount of crack growth. 


4480 (SAND-93-0246C) Simulation of penetration and 
perforation with CTH. Silling, S.A. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-931121—31: Annual winter meeting of the American Society 
of Mechanical Engineers, New Orleans, LA (United States), 28 Nov 
- 3 dec 1993). Order Number DE94003228. Source: OSTI; NTIS; 
GPO Dep. 

This report provides the status and results of the NRC Thermolu- 
minescent Dosimeter (TLD) Direct Radiation Monitoring Network. It 
presents the radiation levels measured in the vicinity of NRC li- 


censed facilities throughout the country for the third quarter of 
1993. 


4481 (SAND—93-1649C) The electrochemical behavior of 
the Al,Fe intermetallic compound and localized corrosion of 
impure 1100 Al. Buchheit, R.G.; Maestas, L.M.; Sorensen, N.R. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-930571-29: 183. Electrochemi- 
cal Society meeting, Honolulu, HI (United States), 16-21 May 
1993). Order Number DE94002037. Source: OSTI; NTIS; GPO 
Dep. 

Pitting of 1100 Al(Al-1.0(Fe,Cu,Si)) due to AlgFe constituent par- 
ticles has been studied by examining a variety of intrinsic, extrinsic, 
and environmental factors that contribute to localized corrosion. 
Consistent with results from other studies, AlgFe is noble with re- 
spect to its microstructural surroundings and pitting is localized to 
the particle periphery. Polarization curves indicate that cathodic 
electron transfer reactions are supported on AlsFe at high rates, 
however, a anodic electron transfer reactions are not. interparticle 
spacing appears to play a strong role in determining where pitting 
will occur, while AlgFe particle area plays a lesser role. Solution 
PH, applied potential, and exposure time each have measurable ef- 
fects on the electrochemical behavior of AlgFe and the a-Al matrix 
phase which can impact either the galvanic potential of the AlsFe/ 
a-Al couple, or charge transfer processes on Alg3Fe particles. 


4482 (SAND—93-1876C) Structure of as-deposited and 
heat-treated iron-zinc coatings from chloride bath. Drewien, 
C.A. (Sandia National Labs., Albuquerque, NM (United States)); 
Goldstein, J.|.; Marder, A.R. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-940204—1: $4. annual meeting of the Minerals, Metals and 
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Materials Society, San Francisco, CA (United States), 27 Feb - 3 
mar 1994). Order Number DE93040046. Source: OSTI; NTIS; 
GPO Dep. 

The iron content, phase constitution, and microstructure of elec- 
trodeposited iron-zinc alloy (EZA) coatings, deposited from chloride 
baths, is described for as-deposited and heat-treated conditions of 
coatings containing bulk iron contents of 6, 8, 10, and 13 w/o. The 
observed influence of current density upon iron content, which in 
turn influences the phase constitution and microstructure of the 
coatings, is reported. The microstructure, composed of non- 
equilibrium phases that have nanometer grain sizes, is illustrated 
and described with respect to iron content, crystallography, and 
morphology. As-deposited n phase coatings undergo transforma- 
tions through a sequence of metastable phases when heated. The 
sequence of phase transformations varies with iron content, but the 
mechanisms of phase transformation from the as-deposited eta 
phase to the metastable G phase was found to be similar in 6, 8, 
and 10 w/o Fe coatings. Microstructural, compositional, and crystal- 
lographic changes associated with this phase transformation are 
discussed. 


4483 (SAND-93-2014C) A future vision for the investment 
casting industry. Zanner, F.J.; Maguire, M.C. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9310207-1: INCAST: Investment Casting 
Institute conference, Chicago, IL (United States), 11-14 Oct 1993). 
Order Number DE94002288. Source: OSTI; NTIS; GPO Dep. 

All of American industry is being subjected to increased competi- 
tive pressures due to customer needs for shorter cycle times and 
better quality. The investment casting industry could be in a unique 
position to satisfy these needs by incorporating several emerging 
technologies into production processes. The inherent versatility and 
flexibility of casting make it a truly agile manufacturing process. 
Because of its compatibility with new rapid prototyping technolo- 
gies, investment casting could be one of the key vehicles in the 
new “art to part” paradigm. Recently, dramatic advances have 
been made in the quality of wax and plastic patterns, parts, and 
tooling by investment casting on time scales unheard of today. Be- 
cause design and acquisition of tooling contributes heavily to the 
lead time for any market, these advances will strengthen the posi- 
tion of investment casting manufacturers and customers, and 
create opportunities in traditional and non-tradition markets. Key to 
achieving this goal is to use the technology to remove uncertainties 
from investment casting process. To do this, we must collectively 
build the infrastructure to enable investment casting companies to 
make parts right the first time, every time. Integration of mature 
and on-the-horizon technologies will make this revolution possible 
and create large growth in markets for investment castings. 


4484 (SAND—93-2736C) Experimental determination of the 
Cu-In-Pb ternary phase diagram. Bolcavage, A. (Wisconsin Univ., 
Madison, WI (United States). Dept. of Materials Science and Engi- 
neering); Kao, C.R.; Chang, Y.A.; Romig, A.D. Jr. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9310224-1: Materials Week '93, Pittsburgh, 
PA (United States), 17-21 Oct 1993). Order Number DE94003765. 
Source: OSTI; NTIS; GPO Dep. 

Use of lead-indium sokers in microelectronics packaging has in- 
creased over the last decade. Increased usage is due to improved 
properties, such as greater thermo-mechanical fatigue resistance, 
lower intermetallic formation rates with base metallizations, such as 
copper, and lower reflow temperatures. However, search of litera- 
ture reveals no comprehensive studies on phase equilibrium 
relations between copper metal and lead-indium solder. Our effort 
involves a combination of experimental data acquisition and com- 
puter modeling to obtain the Cu-In-Pb ternary phase diagram. 
Isotherms and isopleths of interest at low temperatures are 
achieved by means of differential scanning calorimetry and electron 
probe microanalysis. Thermodynamic models of these sections 
served as a guide for efficient experimentation. 


4485 


(UCRL-ID-114727) Vanadium tube processing and 
analysis. Kautz, D.D.; Tanaka, G.J. Lawrence Livermore National 
Lab., CA (United States). 11 Aug 1993. 23p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94003700. Source: OSTI; NTIS; GPO 
Dep. 

Vanadium tubing obtained from Century Tubes, a custom tubing 
manufacturer, was studied to determine as-received quality and 
fabricability. Applications for this tubing involve crimping and seal- 
ing operations at Pantex Plant requiring very high levels of 
leak-tightness (leak rates less than 10-° atm-cc He/sec). The 
as-received material had poor OD and ID surface finish and clean- 
liness that needed to be improved before use in component 
fabrication. Savannah River Technical Center (SRTC) personnel 
developed a cleaning procedure to make this tubing acceptable for 
crimping and sealing operations. After suitably cleaning the tubing, 
we tested several tube sealing techniques and all showed some 
degree of success. Pantex Plant personnel are now implementing 
a tube sealing process very similar to one of the techniques stud- 
ied, a mechanical crimp followed by seal welding. 


4486 (UCRL-ID—115321) Calculations of material removal, 
removal rate, and Preston coefficient in continuous lapping/ 
polishing machines. Hed, P.P. Lawrence Livermore National 
Lab., CA (United States). 18 Oct 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94002619. Source: OSTI; NTIS; GPO Dep. 

Lapping and polishing machines usually do not have determinis- 
tic model to pre-determine removal rate and total material to be 
removed. The removal process is mainly affected by relative mo- 
tion between the lap and the substrates, by load applied, and by 
mechano-chemical characteristics of the substrate material, as well 
as the abrasive and lap materials. Therefore, frequent measure- 
ments of the removal is necessary. This paper, written for optical 
technicians, includes formulas to calculate material removal from 
mass loss and removal rate from mass loss during operation. Es- 
tablishing the removal rate helps by reducing the frequency of 
intermediate thickness measurements. The paper also includes the 
calculation of Preston coefficient, which is a measure of lapping 
process efficiency. 


4487 (UCRL-JC—114187) High strain rate superplasticity 
in metals and composites. Nieh, T.G. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Wadsworth, J.; Higashi, K. 
Lawrence Livermore National Lab., CA (United States). Jul 1993. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract -7405-ENG-48. (CONF-93081 22-13: International 
Union of Materials Research Societies on advanced materials, 
Tokyo (Japan), 31 Aug - 4 sep 1993). Order Number DE94001521. 
Source: OSTI; NTIS; GPO Dep. 

Superplastic behavior at very high strain rates (at or above 1 
s—') in metallic-based materials is an area of increasing interest. 
The phenomenon has been observed quite extensively in metal al- 
loys, metal-matrix composites (MMC), and mechanically-alloyed 
(MA) materials. In the present paper, experimental results on high 
strain rate behavior in 2124 Al-based materials, including Zr- 
modified 2124, SiC-reinforced 2124, MA 2124, and MA 2124 MMC, 
are presented. Except for the required fine grain size, details of the 
structural requirements of this phenomenon are not yet understood. 
Despite this, a systematic approach to produce high strain rate su- 
perplasticity (HSRS) in metallic materials is given in this paper. 
Evidences indicate that the presence of a liquid phase, or a low 


melting point region, at boundary interfaces is responsible for 
HSRS. 


4488 (UCRL-JC—114721) The origins of ordering in CuPt. 
Clark, J.F. (Cincinnati Univ., OH (United States). Dept. of Physics); 
Pinski, F.J.; Sterne, P.A.; Johnson, D.D.; Staunton, J.B.; Gi- 
natempo, B. Lawrence Livermore National Lab., CA (United 
States). 4 Aug 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930759-5: 
NATO advanced study workshop on metallic alloys: experimental 
and theoretical perspectives, Boca Raton, FL (United States), 16- 
21 Jul 1993). Order Number DE94003864. Source: OSTI; NTIS; 
GPO Dep. 

The alloy CuPt is one of the few that order into a L1; crystal 
structure, i.e. planes of copper and planes of planes of planes of 
platinum perpendicular to the < 111 > direction. For disordered 
CuPt, the calculated Warren-Cowley short-range order parameter 





indicates an instability to concentration fluctuations with a wave- 
vector of (3, 3, 3), consistent with L1, ordering. We show that this 
rare tendency is due to this ordering vector arising from the large 
joint density of states associated with L point and X point van-Hove 
singularities which lie near the Fermi energy. 


4489 (UCRL-JC—114723) lron—what is melt?. Duba, A.G. 
Lawrence Livermore National Lab., CA (United States). Jun 1993. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930676-64: 14. international 
conference of the International Association for the Advancement of 
High Pressure Science and Technology, Colorado Springs, CO 
(United States), 27 Jun - 2 jul 1993). Order Number DE94003373. 
Source: OSTI; NTIS; GPO Dep. 

The melting point of iron reported from a variety of phenomena 
observed in the laser-heated diamond-anvil-cell (DAC) and in 
shock wave studies differs widely. Although three groups of investi- 
gators, observing the same phenomena in the DAC are in good 
agreement to about 40 GPa, they disagree significantly with other 
measurements of melting point based on observation of different 
phenomena in the DAC. These latter data are in substantial agree- 
ment with some of the reported melting temperatures from two 
groups of investigators who measured temperature along the 
Hugoniot. However, a third group of investigators observe a sound 
velocity discontinuity along the Hugoniot and calculate a signifi- 
cantly lower temperature for melting. Melting point determination in 
iron is subject to the interpretation of physical phenomena, experi- 
mental errors which are probably larger than estimated, and 
perhaps undetected chemical reactions. 


4490 (UCRL-JC—114733) Generalized perturbation method 
expansions of the total energy of an alloy. Gonis, A.; Singh, 
P.P.; Turchi, P.E.A. Lawrence Livermore National Lab., CA (United 
States). 5 Aug 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9307539-6: 
NATO advanced study workshop on metallic alloys: experimental 
and theoretical perspectives, Boca Raton, FL (United States), 16- 
21 Jul 1993). Order Number DE94003865. Source: OSTI; NTIS; 
GPO Dep. 

The generalized perturbation method, commonly used in connec- 
tion with the band energy contribution to the energy of a solid to 
approximate the total energy of an ordered configuration of an alloy, 
is reformulated with respect to total energy. The connection of the 
results derived here to those obtained based on the band energy is 
pointed out, and possible applications of the method is discussed. 


4494 (WAPD-T-2945) The effect of temperature upon the 
fatigue crack propagation behavior of Alloy 625. James, L.A. 
Westinghouse Electric Corp., West Mifflin, PA (United States). 
[1990]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC11-93PN38195. (CONF-90064439-—1: In- 
ternational symposium on alloys 718 and 625, Pittsburgh, PA 
(United States), 24-26 Jun 1990). Order Number DE94001755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Fatigue crack propagation of annealed Alloy 625 was studied in 
air at 24-649 C. Crack growth rates tend to increase with tempera- 
ture. Two heats were studied; differences in behavior between 
them suggest a heat-to-heat variability. Characterization of stress 
ratio (R=Kimin/Kmax) effects was also done at 538 C. 


4492 (WAPD-T—2961) Strain energy density: Distance cri- 
terion for the initiation of hydrogen-induced cracking of Alloy 
X-750. Hall, M.M. Jr.; Symons, D.M.; Kearns, J.J. Bettis Atomic 
Power Lab., West Mifflin, PA (United States). [1991]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC11-93PN38195 ; AC11-89PN38014. (CONF-911003-28: Fall 
meeting of the Minerals, Metals and Materials Society of AIME and 
Materials Week of the American Society of Metals, Cincinnati, OH 
(United States), 20-24 Oct 1991). Order Number DE94001905. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A criterion for initiation of subcritical crack growth at blunt 
notches and sharp defects was developed and applied to 
hydrogen- induced cracking of the Ni-base superalloy X-750. Onset 
of crack growth is shown to occur when a critical strain energy 
density is attained at a distance from the notch and crack tips 
characteristic of the microstructure along the prospective crack 
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path. Rising load crack growth initiation data were obtained using 
homogeneous hydrogen precharged notched and fatigue 
precracked bend specimens. Notch root radius, grain size and hy- 
drogen concentration were varied. Crack growth initiation loads 
were dependent on both notch root radius and bulk precharged hy- 
drogen concentration. These data were shown to be correlated 
using a critical strain energy at-a-distance (SEDAD) criterion. 
Furthermore, an elastic-plastic analysis of the strain energy distri- 
butions showed that the critical strain energy density value is 
attained at one grain diameter from the notch and fatigue precrack 
tips. Mechanical and microstructural aspects of crack growth pro- 
cess and relevance to hydrogen-induced cracking are discussed. 


4493 (WAPD-T-2972) Primary water stress corrosion 
cracking of Alloy 600: Effects of processing parameters. Se- 
man, D.J. (Bettis Atomic Power Lab., West Mifflin, PA (United 
States)); Webb, G.L.; Parrington, R.J. Bettis Atomic Power Lab.., 
West Mifflin, PA (United States). 22 Oct 1993. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC11- 
93PN38195. (CONF-9110406-1: Workshop on primary water 
stress corrosion cracking (PWSCC) of alloy 600 in PWRs, Char- 
lotte, NC (United States), 9-11 Oct 1991). Order Number 
DE94001760. Source: OSTI; NTIS; INIS; GPO Dep. 

Correlations of stress corrosion cracking (SCC) data in deaer- 
ated water with temperature, stress, metallography, and processing 
for laboratory test specimens are presented. Initiation time data 
show that a low temperature anneal and resulting absence of grain 
boundary carbides result in a material having increased susceptibil- 
ity to SCC. Data also show that hot worked and annealed Alloy 
600 is more resistant than cold worked and annealed material, 
both having carbide decorated grain boundaries. In absence of 
grain boundary carbides, both materials are equally susceptible. 
Low temperature thermal treatment (1100F) reduces SCC suscepti- 
bility with or without grain boundary decoration. Weld metal data 
and data correlations developed from 700 double U-bends are pre- 
sented. Data demonstrate the effect of increased carbon content to 
improve SCC resistance. The data shows that the general relation 
of time, temperature and strain for wrought material is followed for 
the weld metal. The weld process used did not affect the SCC sus- 
ceptibility of EN-82 which showed a greater resistance to SCC 
than EN-62. Stress relief of weld deposits showed an improvement 
for wrought material. Heat affected zone resistance was improved 
if the starting material received a high temperature anneal (1850 to 
2000F). Range of SCC initiation times for weld metal is compara- 
ble to the range of initiation times for wrought material. 


4494 (WAPD-T-2990) Effect of irradiation on the stress 
corrosion cracking behavior of Alloy X-750 and Alloy 625. 
Mills, W.J.; Lebo, M.R.; Kearns, J.J.; Hoffman, R.C.; Korinko, J.J.; 
Luther, R.F.; Sykes, G.B. Westinghouse Electric Corp., West Mif- 
flin, PA (United States). Bettis Atomic Power Lab. [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC11-93PN38195 ; AC11-89PN38014. (CONF-930825— 
11: 6. international symposium on environmental degradation of 
materials in nuclear power systems: water reactors, San Diego, 
CA (United States), 3-5 Aug 1993). Order Number DE94001759. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In-reactor testing of bolt-loaded precracked and as-notched com- 
pact tension specimens was performed in 360°C water to 
determine effect of irradiation on SCC of Condition HTH and Con- 
dition BH Alloy X-750 and age-hardened Alloy 625. Variables were 
stress intensity factor (K,) level, fluence, grade of HTH material, 
prestraining and material chemistry. Effects of irradiation on high 
temperature SCC and the rapid cracking that occurs during 
cooldown below 150°C were characterized. Significant degradation 
in the in-reactor SCC resistance of HTH material was observed at 
initial K, levels above 30 MPa,/m and fluences greater than 1019 
r/cm? (E > 1 MeV). A small degradation in SCC resistance of 
HTH material was observed at low fluences (<10'® n/cm?). As- 
notched specimens displayed less degradation in SCC resistance 
than precracked specimens. Prestraining greatly improved in-flux 
and out-of-flux SCC resistance of HTH material, as little or no SCC 
was observed in precracked specimens prestrained 20 to 30%, 
whereas extensive cracking was observed in nonprestrained speci- 
mens. Condition HTH heats with low boron (10 ppM or less) had 
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improved in-reactor SCC resistance compared to heats with high 
and intermediate boron (>20 ppM). Age-hardened Alloy 625 exhib- 
ited superior in-reactor SCC behavior compared to HTH material 
as no crack extension occurred in any of the precracked Alloy 625 
specimens tested at initial K, levels up to 80 MPa,/m. 


4495 (WAPD-T-3008) Thermally activated low tempera- 
ture creep and primary water stress corrosion cracking of 
NiCrFe alloys. Hall, M.M. Jr. Bettis Atomic Power Lab., West Mif- 
flin, PA (United States). [1993]. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC11-93PN38195. 
(CONF-9304146-2: Alloy 600 experts meeting, Warrenton, VA 
(United States), 5-9 Apr 1993). Order Number DE94001756. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A phenomenological SCC-CGR model is developed based on an 
apriori assumption that the SCC-CGR is controlled by low tempera- 
ture creep (LTC). This mode of low temperature time dependent 
deformation occurs at stress levels above the athermal flow stress 
by a dislocation glide mechanism that is thermally activated and 
may be environmentally assisted. The SCC-CGR model equations 
developed contain thermal activation parameters descriptive of the 
dislocation creep mechanism. Thermal activation parameters are 
obtained by fitting the CGR model to SCC-CGR data obtained on 
Alloy 600 and Alloy X-750. These SCC-CGR activation parameters 
are compared to LTC activation parameters obtained from stress 
relaxation tests. When the high concentration of hydrogen at the tip 
of an SCC crack is considered, the SCC-CGR activation energies 
and rate sensitivities are shown to be quantitatively consistent with 
hydrogen reducing the activation energy and increasing the strain 
rate sensitivity in LTC stress relaxation tests. Stress dependence of 
SCC-CGR activation energy consistent with that found for the LTC 
activation energy. Comparisons between temperature dependence 
of the SCC-CGR stress sensitivity and LTC stress sensitivity pro- 
vide a basis for speculation on effects of hydrogen and solute 
carbon on SCC crack growth rates. 


4496 (Y/DV-1275) Evaluating non-chiorinated solvents 


for welding applications. Mustaleski, T.M. Jr. (comp.). Oak Ridge 
Y-12 Plant, TN (United States). 11 Aug 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 


840R21400. (CONF-9308150-12: Environmentally conscious 
manufacturing congress ‘93, Arlington, VA (United States), 30 Aug 
- 1 sep 1993). Order Number DE94003332. Source: OSTI; NTIS; 
GPO Dep. 

There is interest in eliminating the use of chlorinated solvents 
such as methyl chloroform at the Oak Ridge Y-12 Plant for envi- 
ronmental reasons. Solvent 140 has been offered as an acceptable 
replacement. Methyl chloroform has frequently been used for the fi- 
nal cleaning of materials just prior to welding. Electron beam welds 
were made in an aluminum alloy to compare the potential contami- 
nation effect of Solvent 140 to that of methyl chloroform. Tests 
indicated that the Solvent 140 did not have an adverse effect on 
pumpdown time of electron beam welding equipment during normal 
handling. Solvent 140 resulted in significantly less weld porosity 
than; methyl! chloroform in this test. 


4497 (Y/DV-1298) Plasma surface cleaning using mi- 
crowave plasmas. Tsai, C.C. (Oak Ridge National Lab., TN 
(United States)); Haselton, H.H.; Nelson, W.D.; Schechter, D.E.; 
Thompson, L.M.; Campbell, V.B.; Glover, A.L.; Googin, J.M. Oak 
Ridge Y-12 Plant, TN (United States). [1993]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. (CONF-9311110-1: Annual Vacuum Society science 
symposium, Triangle Park, NC (United States), 15-19 Nov 1993). 
Order Number DE94002754. Source: OSTI; NTIS; GPO Dep. 

In a microwave electron cyclotron resonance (ECR) plasma 
source, reactive plasmas of oxygen and its mixture with argon are 
used for plasma-cleaning experiments. Aluminum test samples 
(0.95 x 1.9 cm) were coated with thin films (< 20 um in thickness) 
of Shell Vitrea oil and cleaned by using such reactive plasmas. The 
plasma cleaning was done in various discharge conditions with 
fixed microwave power, rf power, biased potential, gas pressures 
(0.5 and 5 mtorr), and operating time up to 35 min. The status of 
plasma cleaning has been monitored by using mass spectroscopy. 
Mass loss of the samples after plasma cleaning was measured to 
estimate cleaning rates. Measured clean rates of low pressure (0.5 
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mtorr) argon/oxygen plasmas were as high as 2.7 y/min. X-ray 
photoelectron spectroscopy was used to determine cleanliness of 
the sample surfaces and confirm the effectiveness of plasma 
cleaning in achieving atomic levels of surface cleanliness. In this 
paper, significant results are reported and discussed. 


4498 (Y/DZ-1032) Vapor deposition of copper on stain- 
less steel 304L. Vasofsky, R.W. Oak Ridge Y-12 Plant, TN 
(United States). 17 Aug 1993. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840S21400. 
(CONF-9308150-9: Environmentally conscious manufacturing 
congress ‘93, Arlington, VA (United States), 30 Aug - 1 sep 1993). 
Order Number DE94001945. Source: OSTI; NTIS; INIS; GPO Dep. 

Y-12 Plant is seeking to minimize the generation of hazardous 
wastes in its operations. The standard procedure for electroplating 
a thin layer of copper on type 304L stainless steel requires several 
aqueous pretreatment steps which generate Resource Conserva- 
tion and Recovery Act (RCRA) hazardous wastes. We have 
evaluated a more environmentally acceptable procedure. Copper 
was vacuum deposited onto 304L coupons under differing deposi- 
tion conditions and properties of coatings produced, including 
microstructure and adhesive strength, were examined. Results indi- 
cated that a noncolumnar, fine grain copper coating with high 
adhesion can be produced using this environmentally more accept- 
able approach. 
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Refer also to citation(s) 3074, 3075, 3076, 3372, 3562, 3563, 3637, 
3740, 3785, 4013, 4023, 4345, 4432, 4455, 4560, 5853, 5855 


4499 (ANL/ET/CP-78725) Grain boundary degradation of 
YBCO superconductors sintered in CO ,-containing atmo- 
spheres. Balachandran, U. (Argonne National Lab., IL (United 
States)); Merkle, K.L.; Mundy, J.N.; Gao, Y.; Zhang, C.; Xu, D.; 
Selvaduray, G. Argonne National Lab., IL (United States). Nov 
1993. 18p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Contract DMR88-09854. 
(CONF-931142—4: 1. meeting of the Pacific Rim ceramic societies, 
Honolulu, HI (United States), 7-10 Nov 1993). Order Number 
DE94003206. Source: OSTI; NTIS; INIS; GPO Dep. 

The transport critical current density (J-) of YBCO superconduc- 
tors decreased with increasing CO, partial pressure in the sintering 
atmosphere and ultimately reached zero, even though magnetiza- 
tion measurements showed that the bulk of the samples with zero 
Je remained superconducting. The microstructure and composition 
of the samples was investigated by high resolution transmission 
electron microscopy and secondary-ion mass spectroscopy (SIMS). 
Microbeam SIMS indicated carbon segregation at grain boundaries 
(GBs). Approximately 10% of the GBs were coated with a thin 
layer of a second phase, deduced to be BaCuO2 and BaCuzOo. 
Near some grain boundaries, the structure was tetragonal within 
several tens of nm of the boundaries. The degradation of J, is dis- 
cussed in terms of the partial pressure of CO2 and the processing 
temperatures. Detailed examination of GB microstructures is given 
in this paper. 


4500 (ANL/ET/CP—79400) Powder synthesis, fabrication, 
and transport properties of long-length Ag clad Bi-2223 con- 
ductors. lyer, A.N. (Argonne National Lab., IL (United States)); 
Balachandran, U.; Haldar, P.; Hoehn, J.G. Jr.; Motowidlo, L.R. Ar- 
gonne National Lab., IL (United States). Oct 1993. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-931009-12: Fall meeting of the Minerals, 
Metals and Materials Society: physical metallurgy and materials, 
Pittsburgh, PA (United States), 17-21 Oct 1993). Order Number 
DE94002376. Source: OSTI; NTIS; GPO Dep. 

Prereacted, polyphase powders of Pb-doped Bi-Sr-Ca-Cu-O 
(2223) were prepared by the solid-state reaction of appropriate 
amounts of BizO3, PbO, SrCO3, CaCO3, and CuO. The calcined 
powders were characterized by thermal analysis, x-ray diffraction 
and scanning electron microscopy. The powders were then used to 
fabricate long lengths of flexible Ag-clad 2223 superconductor 
tapes, via the powder-in-tube technique. Growth of the 2223 phase 





in the tapes at each heat-treatment step has been studied. At 4.2 
and 27 K improved process conditions yielded transport critical cur- 
rent density (J-) values greater than 105 A/cm? at zero field; at 77 
K, Jc exceeded 4 x 10* A/cm?. Long tapes (up to 70 m in length) 
have been fabricated and cowound into superconducting pancake 
coils and their transport properties have been characterized at 4.2, 
27, 64 and 77 K. 


4501 (ANL/ET/CP—81141) Recent developments in pro- 
cessing HTS silver-clad Bi-2223 tapes, coils and test magnets. 
Haldar, P. (Intermagnetics General Corp., Guilderland, NY (United 
States)); Hoehn, J.G. Jr.; Motowidlo, L.R.; Balachandran, U.; 
Iwasa, Y.; Yunus, M. Argonne National Lab., IL (United States). 
Oct 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931073—2: 6. in- 
ternational symposium on superconductivity, Hiroshima (Japan), 
26-29 Oct 1993). Order Number DE94002903. Source: OSTI; 
NTIS; GPO Dep. 

Considerable progress has been made in fabricating Bi-2223 
high temperature superconductor (HTS) wires and tapes with high 
critical current densities that are attractive for electric power and 
high-field magnet applications. Powder-in-tube processed silver- 
clad Bi-2223 short tape samples, small coils and test magnets 
have been fabricated and measured at liquid nitrogen (77K), 
pumped liquid nitrogen (64 K), liquid neon (27K) and liquid helium 
(4.2K) temperatures. Optimization of thermo-mechanical process 
parameters have yielded J,’s in the superconducting core > 4.0 x 
10* A/cm? at 77K zero field and > 2.0 x 10° A/cm? at 4.2K, zero 
field. Long lengths (up to 70 m) of mono-core conductors were fab- 
ricated and tested to carry significant amounts of current (23 A, 
~15,000 A/cm?) at liquid nitrogen temperature. Recent test mag- 
nets assembled from pancake wound coils were measured to 
generate magnetic fields as high as 2.6, 1.8 and 0.36 Tesla at 
4.2K, 27K and 77K respectively. These results show promise to- 
wards practical utilization of HTS materials. 


4502 (ANL/MCT/CP-79124) Crystal chemistry and self- 
lubricating properties of monochalcogenides gallium selenide 
and tin selenide. Erdemir, A. Argonne National Lab., IL (United 
States). Feb 1993. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9310170-1: American Society of Mechanical Engineers/Society of 
Tribologists and Lubrication Engineers (ASME/STLE) joint tribology 
cconference, New Orleans, LA (United States), 24-27 Oct 1993). 
Order Number DE93041177. Source: OSTI; NTIS; GPO Dep. 

This paper describes the fundamentals of the crystal chemistry 
and self-lubricating mechanisms of two monochalcogenides; tin se- 
lenide and gallium selenide. Specifically, it enumerates their 
inter-atomic array and bond structure in crystalline states, and 
correlates this fundamental knowledge with their self-lubricating ca- 
pacity. Friction tests assessing the self-lubricating performance of 
gallium and tin selenides were carried out on a pin-on-disk ma- 
chine. Specifically, large crystalline pieces of gallium selenide and 
tin selenide were cut and cleaved into flat squares and subse- 
quently rubbed against the sapphire balls. In another case, the fine 
powders (particle size ~ 50-100 um) of gallium selenide and tin 
selenide were manually fed into the sliding interfaces of 440C pins 
and 440C disks. For the specific test conditions explored, it was 
found that the friction coefficients of the sapphire/gallium selenide 
and sapphire/tin selenide pairs were ~ 0.23 and ~ 0.35, respec- 
tively. The friction coefficients of 440C pin/440C disk test pairs with 
gallium selenide and tin selenide powders were on the orders of ~ 
0.22 and = 0.38, respectively. For comparison, a number of paral- 
lel friction tests were performed with MoS, powders and compacts 
and the results of these tests were also reported. The friction data 
together with the crystal-chemical knowledge and the electron mi- 
croscopic evidence supported the conclusion that the lubricity and 
self-lubricating mechanisms of these solids are closely related to 
their crystal chemistry and the nature of interlayer bonding. 


4503 (CONF-930722-51) Ductile grinding of silicon car- 
bide as a production method for reflective optics. Kahl, W.K. 
Oak Ridge National Lab., TN (United States). [1993]. 8p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
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DOE Contract AC05-840R21400. From Annual meeting of the So- 
ciety of Photo-Optical Instrumentation Engineers (SPIE); San 
Diego, CA (United States); 11-16 Jul 1993. Order Number 
DE94002455. Source: OSTI; NTIS; GPO Dep. 

Ductile regime grinding or shear-mode grinding is an enabling 
technology that is finding application in the optics manufacturing in- 
dustry. By definition, ductile removal occurs when the scale of 
machining is conducted below a material-dependent critical dimen- 
sion or chip size. Much of the interest in ductile grinding resides in 
manufacturing glass optics, which experience brittle-ductile transi- 
tion at ~10 nm. Silicon carbide has a critical dimension that is on 
the order of 100-200 nm, making it a more attractive candidate for 
the technology. Preliminary results from an on-axis chemical vapor 
deposited (CVD) SiC sphere (f/14) indicate 317 A _ surface 
roughness and 0.96 wave P-V figure were achieved with this man- 
ufacturing method. Surface finish, interferometric measured figure 
and BRDF scatter results are presented from ductile regime grind- 
ing of 40 and 75 mm flats of CVD silicon carbide, bare reaction 
bonded SiC (RBSiC) and uniaxial hot-pressed SiC (HPSIC). 


4504 (CONF-930956—1) Electron microscopy of AIN-SiC 
interfaces and solid solutions. Bentley, J. (Oak Ridge National 
Lab., TN (United States)); Tanaka, S.; Davis, R.F. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400 ; 
AC05-760R00033. From Biennial conference of the Electron Mi- 
croscopy and Analysis Group of the Institute of Physics: recent 
advances in electron microscopy and related microanalytical tech- 
niques; Liverpool (United Kingdom); 14-17 Sep 1993. Order 
Number DE94002449. Source: OSTI; NTIS; GPO Dep. 

In a 2H AIN-SIC solid solution grown by MBE on a(6H)-SiC (3° 
from [0001]), the epilayer contained a high density of basal faults 
related to ~5 nm steps on the growth surface: no compositional in- 
homogeneity was detected by PEELS. In diffusion couples of 
polycrystalline, sintered AIN on SiC annealed at 1600 and 1700°C. 
8H sialon [nominally (AIN)2Al,03] formed at the interface of SiC 
and recrystallized epitactic AIN grains, and SigN,-rich 8’ sialon 
particles formed in the SiC. No interdiffusion was detected by 
PEELS in diffusion couples of MBE-grown AIN on SiC annealed at 
1700 and 1850°C. Irregular epilayer thickness explains companion 
Auger depth profile results. 


4505 (DOE/ER/12128—-2) Combustion synthesis and engi- 
neering of nanoparticles for electronic, structural and 
superconductor applications: Annual progress report, Decem- 
ber 1, 1992—August 19, 1993. Stangle, G.C.; Amarakoon, V.R.W.; 
Schulze, W.A. State Univ. of New York, Alfred, NY (United States). 
Coll. of Ceramics. 19 Aug 1993. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-93ER12128. 
Order Number DE94001865. Source: OSTI; NTIS; GPO Dep. 

Fully dense, nanocrystalline ceramic articles were prepared by a 
new nanofabrication process. The process consists of two steps: 
synthesis of ceramic nanoparticles and fabrication of dense, 
nanocrystalline ceramic parts. The synthesis step produced 10- 
nanometer-diameter crystallites, and is capable of being scaled up 
to kilogram/hour production rates. The fabrication step produced 
dense parts at significantly reduced sintering temperatures and 
times—representing a factor of 10-100 reduction in process energy 
requirements. Process was demonstrated by producing ultrafine- 
grained yttria-stabilized ZrO2, an important material with a variety 
of energy-related applications (e.g., solid electrolytes, oxygen sen- 
sors, electrode materials, thermal barrier coatings, etc.). Results 
from this period illustrate capabilities of this energy-efficient and 
directly commercializable process for producing dense, nanocrys- 
talline, multicomponent oxide ceramics. 


4506 (DOE/ER/45414-3) Influence of point defects on 
grain boundary diffusion in oxides: Final technical report, July 
1, 1990-June 30, 1993. Stubican, V.S. Pennsylvania State Univ., 
University Park, PA (United States). [1993]. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER45414. Order Number DE94003164. Source: OSTI; NTIS; 
GPO Dep. 

Grain boundary diffusion coefficients of 57Co and 5°Co in poly- 
crys. NiO, NiO bicrystal, and polycrys. FezO, were determined at 
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various oxygen pressures at 750 C. For NiO, the low oxygen pres- 
sure region (<10-'° MPa) displayed constant grain boundary 
diffusion coefficients as the oxygen pressure decreased, indicating 
an extrinsic region in which the impurity-induced defects dominated 
the intrinsic defects. At greater oxygen pressures, the intrinsic de- 
fects (Ni vacancies) dominated the extrinsic defects, causing the 
diffusion to increase with pressure. For Fe3O,, at low oxygen pres- 
sures (<10-'® MPa), the grain boundary diffusion coefficient 
increased when the pressure decreased, owing to interstitial type 
diffusion; at >10-'> MPa, the diffusion increased with pressure, 
owing to vacancy type diffusion. Dg, of Co ions in Fe3O, is propor- 
tional to pO2—/5 in the low pressure region and to pO,2/S in the 
high pressure region, indicating similar mechanisms in the grain 
boundary diffusion and volume diffusion. Ratio of Dg,/D was about 
10°. 


4507 (EDF-93-NM-00030) Refractory materials and 
plasma. Kassabji, F. (Electricite de France (EDF), 77 - Ecuelles 
(France)). Electricite de France (EDF), 92 - Clamart (France). Apr 
1992. 26p. (in French). Order Number DE94608731. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This note is an overview of current developments in the field of 
refractory materials using plasma processes. In this sector, which 
often necessitates high temperatures, it is surprising to note that 
few plasma processes have been developed for industrial produc- 
tion purposes. Three aspects or three types of application are 
discussed: -melting or remelting of oxidized refractory materials 
(electromelted materials) -synthesis of refractory powders, notably 
oxides, carbides or nitrides -spheroidizing of refractory oxide pow- 
ders. (author). 43 refs., 13 figs. 


4508 (IA—1481, pp. 92-94) The effect of impurities and 
grain size on the tensile elongation of beryllium. Yeheskel, O. 
Israel Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. 
Jul 1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BERYLLIUM/piasticity; BERYLLIUM; 
PLASTICITY; IMPURITIES 


4509 (IHEP-ONF—-92-34) The questions of CP-violation in 
K- and B-mesons. Neushkin, A.A. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1992. 13p. Order Number 
DE94607256. Source: OSTI; NTIS (US Sales Only); INIS. 

The present state of formalism of the CP-violation in comparison 
for the K- and B-mesons is reviated. For the B-mesons possible 
signatures of CP-violation were analyzed. 16 refs.; 3 figs.; 2 tabs. 


4510 (INIS-mf—13737, pp. 33) Magnetohydrodynamic flows 
in ducts with insulating coatings. Buehler, L. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany)); Molokov, S. Feb 
1993. 168p. (CONF-930216—: 7. Beer-Sheva international seminar 
on magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ELECTRICAL INSULATORS/corrosion re- 
sistance; MHD CHANNELS/electrical insulators; CERAMICS; 
ELECTRIC CONDUCTIVITY 


4511 (INIS-mf-13746, pp. 32) Luminescent F-type defects 
in electron irradiated solids. Caulfield, K.J. (Melbourne Univ., 
Parkville, VIC (Australia). Dept. of Chemistry); Cooper, R.; Boas, 
J.F. Australian Inst. of Nuclear Science and Engineering, Lucas 


Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ATOMIC DISPLACEMENTS/luminescence; 
OXIDES/atomic displacements; OXIDES/physical radiation effects; 
ALUMINIUM OXIDES; LUMINESCENCE; CALCIUM OXIDES; 
CRYSTAL DEFECTS; ELECTRON BEAMS; EMISSION SPEC- 
TROSCOPY; EXPERIMENTAL DATA; F CENTERS; IRRADIATION; 
MAGNESIUM OXIDES; OXIDES 
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4512 (INIS-mf-13746, pp. 34) Radiation induced conduc- 
tivity in irradiated solids. Edmondson, D. (Melbourne Univ., 
Parkville, VIC (Australia). Dept. of Chemistry); Cooper, R.; Bhave, 
R.; Haas, M.P. de. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. 94p. (CONF- 
9302158—: 1. Australian-Asian conference on radiation science and 
nuclear medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRIC CONDUCTIVITY/physical radi- 
ation effects; SEMICONDUCTOR MATERIALS/physical radiation 
effects; SEMICONDUCTOR MATERIALS/radiolysis; ALUMINIUM 
OXIDES; CADMIUM SULFIDES; ELECTRON BEAMS; EX- 
PERIMENTAL DATA; MAGNESIUM OXIDES; MICROWAVE 
RADIATION; PULSED IRRADIATION; RADIOLYSIS; THERMOLU- 
MINESCENT DOSIMETRY; TITANIUM OXIDES; X RADIATION 


4513 (INIS-RU-356, pp. 12-13) Modern state of nuclear re- 
actor absorbing materials for different purposes. Risovanyj, 
V.D.; Zakharov, A.V.; Chechetkina, Z.I.; Klochkov, E.P.; Pono- 
marenko, V.B.; Chemyshov, V.M. Nauchno-Ilssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. REACTOR MATERIALS/physical radiation 
effects; BORON CARBIDES; BURNOUT; COMPOSITE MATERI- 
ALS; DYSPROSIUM COMPOUNDS; EUROPIUM OXIDES; FAST 
NEUTRONS; REACTOR COMPONENTS; STEELS; THERMAL 
NEUTRONS; TITANATES; ZIRCONIUM ALLOYS 


4514 (INIS-RU-356, pp. 20-21) Fission product degassing 
at plastic strain of uranium dioxide during irradiation. 
Bibilashvili, Yu.K.; Zolotukha, Yu.S.; Nabojchenko, K.V. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (in Russian). (CONF-9210405—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUM DIOXIDE/fission product re- 
lease; URANIUM DIOXIDE/radiation effects; URANIUM DIOXIDE/ 
strains; DEGASSING; STRESSES; TEMPERATURE RANGE 
1000-4000 K; STRAINS; WWER-5 REACTOR 


4515 (INIS-RU-356, pp. 38-39) Thermodynamic model of 
oxygen redistribution in irradiated oxide fuel. Papin, B.E.; 
Kryukov, F.N.; Kuz’min, S.V. Nauchno-Issledovatel’skij Inst. Atom- 
nykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MIXED OXIDE FUELS/thermodynamic 
properties; REACTOR MATERIALS/thermodynamic properties; 
COMPUTER CALCULATIONS; FUEL ELEMENTS; PHASE STUD- 
IES; PLUTONIUM; RADIATION EFFECTS; STOICHIOMETRY; 
TEMPERATURE DEPENDENCE 


4516 (INIS-RU-356, pp. 40-41) Main characteristics of ma- 
terials for fuel elements of gas cooled high temperature 
reactors. Lanin, A.G.; Zubarev, P.V.; Vlasov, K.P. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405-: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NIOBIUM CARBIDES/fuel elements; NIO- 
BIUM CARBIDES/physical radiation effects; URANIUM CARBIDES/ 
fuel elements; URANIUM CARBIDES/physical radiation effects; 
ZIRCONIUM CARBIDES/fuel elements; ZIRCONIUM CARBIDES/ 





physical radiation effects; CARBON; COMPATIBILITY; ELECTRIC 
CONDUCTIVITY; GAS COOLED REACTORS; MECHANICAL 
PROPERTIES; REACTOR MATERIALS; SINTERED MATERIALS; 
SOLID SOLUTIONS; TEMPERATURE RANGE 1000-4000 K; 
THERMAL CONDUCTIVITY 


4517 (INIS-RU-356, pp. 43-44) Thermal stability of ura- 
nium carbosulfide. Zajtsev, V.A.; Lyubimov, D.E.; Mitrofanov, V.1.; 
Mukhortov, A.P.; Panov, A.S. Nauchno-lssiedovatel’skij Inst. Atom- 
nykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (in 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUM CARBIDES/thermodynamic 
properties; URANIUM SULFIDES/thermodynamic properties; MA- 
TERIALS TESTING; PHASE STUDIES; TEMPERATURE RANGE 
0400-1000 K; TIME DEPENDENCE 


4518 (INIS-RU-356, pp. 92) REM titanates as prospecting 
neutron absorbing materials for nuclear reactors. Grebennikov, 
R.V.; Posel’skij, V.B.; Sukhovskij, E.V.; Podtochilina, T.V.; Kryukov, 
V.L. Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrov- 
grad (Russian Federation). 1992. (In Russian). (CONF-9210405—: 
3. interindustry conference on reactor materials science, Dimitrov- 
grad (Russian Federation), 27-30 Oct 1992). In 3. Interindustry 
conference on reactor materials science: Summaries of reports. 
125p. Order Number DE94608631. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. GADOLINIUM COMPOUNDS/neutron 
absorbers; DIMENSIONS; NIOBATES; PHYSICAL RADIATION EF- 
FECTS; REGULATING RODS; STABILITY; TITANATES 


4519 (INIS-RU-356, pp. 93) Reactor irradiation effect on 
properties of absorbing boron-containing materials. Evseev, 


M.V.; Kalesnik, V.M. Nauchno-lssledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In Russian). 
(CONF-9210405-: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 


of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. TITANIUM BORIDES/neutron absorbers; 
TITANIUM BORIDES/physical radiation effects; DEGASSING; LAT- 
TICE PARAMETERS; MECHANICAL PROPERTIES; NEUTRON 
FLUENCE; POROSITY; TEMPERATURE RANGE 0400-1000 K 


4520 (INIS-RU-356, pp. 96) Dimensional and structural 
stability of europium oxide under reactor irradiation. Risovanyj, 
V.D. Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrov- 
grad (Russian Federation). 1992. (in Russian). (CONF-9210405—: 
3. interindustry conference on reactor materials science, Dimitrov- 
grad (Russian Federation), 27-30 Oct 1992). In 3. Interindustry 
conference on reactor materials science: Summaries of reports. 
125p. Order Number DE94608631. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. EUROPIUM OXIDES/physical radiation 
effects; CRYSTAL DEFECTS; CRYSTAL STRUCTURE; DI- 
MENSIONS; NEUTRON FLUENCE; TEMPERATURE RANGE 
1000-4000 K; THERMAL CONDUCTIVITY 


4521 (INIS-RU-356, pp. 99-101) On mechanisms of radia- 
tion damageing in ceramic burning out absorbers and rods on 
their base. Zakharov, A.V.; Risovanyj, V.D.; Chechetkina, Z.1.; 
Ponomarenko, V.B.; Kotel’nikov, Yu.G. Nauchno-lssiedovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (In Russian). (CONF-9210405-: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). In 3. Interindustry conference on reactor materi- 
als science: Summaries of reports. 125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CERAMICS/neutron absorbers; CERANM- 
ICS/physical radiation effects; CERAMICS; CRYSTAL DEFECTS; 
GADOLINIUM OXIDES; MOLYBDATES; PHASE STUDIES; 
PHASE TRANSFORMATIONS; TITANATES; ZIRCONATES 
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4522 (INIS-RU-356, pp. 111) Investigation into the proper- 
ties of ceramic absorbing materials for nuclear reactors in 
crystalline and amorphous states produced by methods of 
plasma granulation and gas static treatment. Burlakov, V.L. 
(and others); Vakulenko, S.V.; Gobelko, S.V. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (In Russian). (CONF-9210405-—: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. Interindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CERAMICS/neutron absorbers; CERAM- 
ICS/radiation effects; ALUMINIUM OXIDES; AMORPHOUS STATE; 
CERAMICS; CORROSION RESISTANCE; CRYSTALS; GADOLIN- 
IUM OXIDES; NIOBIUM OXIDES; PRESSING; SILICON OXIDES; 
TITANIUM OXIDES 


4523 (INIS-RU-358, pp. 56-58) High temperature humidity 
gases based on simple and complex oxides. Atsagortyan, A.Z.; 
Muradyan, S.M.; Damazyan, G.S.; Baklachev, Eh.A.; Traktuev, 
O.M.; Fedoseenkov, A.N.; Khrulev, A.A. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Tsentral’ny} Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Dependence of electric conductivity of oxide materials on humid- 
ity of surrounding gaseous atmosphere was investigated in order to 
create materials for humidity gages. It is shown that strontium- 
stannate ceramics doped with lanthanum is the most promising 
material. Its conductivity is characterized by linear dependence on 
humidity in the range of 30-800 ppm. 2 refs., 1 tab., 1 fig. 


4524 (IS-M-776) Liquid and solid solubility of Ag in 
BigSra2CaCu20,. McCallum, R.W.; Dennis, K.W.; Margulies, L.; 
Kramer, MJ. Ames Lab., IA (United States). [1993]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-82. (CONF-931009-13: Fall meeting of the Minerals, 
Metals and Materials Society: physical metallurgy and materials, 
Pittsburgh, PA (United States), 17-21 Oct 1993). Order Number 
DE94002829. Source: OSTI; NTIS; GPO Dep. 

Currently, leading candidates for usable high temperature super- 
conducting wires are Bi-Sr-Ca-Cu-0 tapes produced by modifying 
the powder in tube process. In order to obtain crystallographic tex- 
ture, these tapes are processed by partial melting then slow 
cooling through the peritectic. While it is well known that Ag sup- 
presses the lowest liquidus temperature of the Bi based materials, 
no serious investigation of the Bi-Sr-Ca-CuO-Ag phase diagram 
has been undertaken. Solubilities of Ag in Bi2212 melt was deter- 
mined by ICP-AES and TEWEDS on samples of Bi2212 and 20 wt 
% Ag which were melt-spun in air at temperatures of 900 to 
1200C. Most prominent feature of the phase diagram was found to 
be liquid immiscibility at all temperatures. There exists a eutectic 
on each side of this gap. For the Ag rich side the eutectic is at 98 
at. % Ag and depresses the melting by 15C over that for pure sil- 
ver for the same oxygen partial pressure. The oxide rich eutectic 
contains no more than 4 at % Ag and depresses the solidus by 
30C. The solid solubility of Ag in Bi-Sr-Ca-Cu-0 glass (oxide glass) 
is found to be less than the detection limits of TEM/EDS and Ag is 
systematically excluded from the oxide glass. 


4525 (LA-UR-93-3244) A new materials data compilation 
can help in actinide phase-diagram research. Wallace, P.L. (Los 
Alamos National Lab., NM (United States)); Calvert, L.D.; Mueller, 
M.H.; Huang, T.C.; Dann, J.N.; Weissmann, S. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940215-—2: International symposium on actinides: 
processing and materials, San Francisco, CA (United States), 27 
Feb - 3 mar 1994). Order Number DE94000797. Source: OSTI; 
NTIS; GPO Dep. 
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New metals and alloys (M&A) indexes to the Powder Diffraction 
File (PDF) have been developed. All index data have been criti- 
cally reviewed, and the organization, selection of materials, and 
use of alphabetical formulae are similar to those of Villars and 
Calvert. The book contains four indexes. The Permuted-Sort Alpha- 
betical Formula Index collects all entries containing a given 
element in alphabetical formula order. Within phase diagrams, 
phases are listed in compositional order. The Structure Type Index 
has entries arranged in Pearson symbol order. Hence, one can 
easily find all the materials with a given structure. The Common 
Names Index links common metallurgical names to PDF data. The 
Strukturbericht Symbol Index links Strukturbericht symbols to the 
equivalent Pearson symbols and prototype structures. 


4526 (LA-UR-93-3531) The mechanical properties of sin- 
gle crystal a-Si,N,. Reimanis, |.E.; Suematsu, H.; Petrovic, J.J.; 
Mitchell, T.E. Los Alamos National Lab., NM (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-931142-3: 1. 
meeting of the Pacific Rim ceramic societies, Honolulu, HI (United 
States), 7-10 Nov 1993). Order Number DE94002632. Source: 
OSTI; NTIS; GPO Dep. 

The ambient and high temperature mechanical properties of sin- 
gle crystal a—SigN,4 synthesized by chemical vapor deposition are 
reported. Crack patterns in the as-grown crystals and around 
Vicker’s indentations reveal that significant residual stresses de- 
velop during growth. Indentation studies indicate that the cleavage 
is essentially isotropic in a—SigN, at 25 C as well as at 1400 C. 
Transmission electron microscopy on crystals deformed at high 
temperatures, confirmed previous observation that  high- 
temperature slip occurs primarily on (1011)[1120] system. 


4527 (LBL-34662) Progress in the development of 
BSCCO-2212 superconductors. Walker, M.S. (intermagnetics 
General Corp., Guilderland, NY (United States)); Dietderich, D.R. 
Lawrence Berkeley Lab., CA (United States). Nov 1992. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9211144—-7: 5. United States/Japan 
workshop on high T. superconductors, Tsukuba (Japan), 9-10 Nov 
1992; SC-MAG-436). Order Number DE94003256. Source: OSTI; 
NTIS; INIS; GPO Dep. 

BSCCO-2212 powders were uniformly dip coated on silver rib- 
bons of 1 meter lengths. Short sample sandwiches of various 
combinations of silver and the dip coated ribbon were reacted to 
form possible conductor geometries for characterization and test- 
ing. Optical and Scanning Electron Microscope (SEM) examination 
of surfaces and cross sections showed good but still not ideal mi- 
crostructure. Representative critical current densities at 6 T and 4.2 
K ranged from 8 x 10°A/cm? for sandwich samples to 2 x 10*A/ 
cm? for open-faced samples. 


4528 (LBL-34665) Submillimeter residual losses in high- 
Tesuperconductors. Miller, D. Lawrence Berkeley Lab., CA 
(United States). Sep 1993. 156p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94003241. Source: OSTI; NTIS; GPO Dep. 

Bolometry was used obtain accurate submillimeter residual loss 
data for epitaxial films of YBa2Cu307 (YBCO), TlpCapBapCu3040, 
TipCaBa,Cu,O0, (TCBCO), and Bay 6K 4BiO3 (BKBO). We were 
able to fit the absorptivity measured for Nb films to an Eliashberg 
strong coupling calculation; excellent agreement resulted between 
parameters from best fits and measured Residual Resistivity Ratio. 
Microwave surface resistance measurements made on the same 
YBCO and TCBCO films are in excellent agreement with submil- 
limeter measurements. Absorptivities for all YBCO films studied are 
qualitatively similar, increasing smoothly with frequency, with no 
gap-like features below the well known absorption edge at 450 
em—'. Losses in YBCO films were fit to a weakly coupled grain 
model for the a-b plane conductivity. Strong phonon structure was 
observed in TCBCO films between 60 and 700 cm~—' (2 THz and 
23 THz); these losses could not be fitted to the simple weakly 
coupled grain model, in contrast to the case for other high- 
T-superconductors where phonon structure observed in ceramics 
are is absent in epitaxial oriented films and crystals because of 
electronic screening due to high conductivity of a-b planes. Absorp- 
tivity data for the BKBO films all show a strong absorption onset 
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near the BCS tunneling gap of 3.5 kgT-. Comparison with strong 
coupling Eliashberg predictions and of a Kramers-Kronig analysis 
indicate that the absorption onset is consistent with a supercon- 
ducting energy gap. Effects of magnetic field on residual losses in 
YBCO films show a resonant absorption feature in vicinity of pre- 
dicted vortex quasiparticle excitation energy. 


4529 (NCRD-—1-93, pp. 91) Recent trends in the synthesis 
and optimisation of High Tc superconductive cuprates. 
Raveau, B. (Centre de Matriaux Supraconducteurs ISMRA, Caen 
(France)). Ministry of Science and Technology, Jerusalem (Israel). 
Jan 1993. 221p. (CONF-9301133-—: 2. international Israeli confer- 
ence on High Te Superconductivity, Eilat (israel), 4-7 Jan 1993). In 
Second international Israeli conference on High Te Superconductiv- 
ity: Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING COMPOSITES/ 
chemical preparation; CUPRATES 


4530 (NCRD-1-93, pp. 95) The thermal stability of the 
BiSrCaCuO/Ag studied by x-ray Photoelectron Spectroscopy. 
Froumin, N. (Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Dept. of Materials Engineering); Baram, J.; Polak, M. Ministry of 
Science and Technology, Jerusalem (Israel). Jan 1993. 22%p. 
Sponsored by Ministry of Science and Technology, Jerusalem (is- 
rael);Ministry of Absorption, Jerusalem (Israel). (CONF-9301133-: 
2. international Israeli conference on High Te Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SUPERCONDUCTING COMPOSITES/ 
thermal degradation; CUPRATES; SENSITIVITY 


4531 (NCRD-1-93, pp. 174) Determination of the gap dis- 
tribution in the YBa2Cu,07 and YBao(Cu;_994)07 single 
crystal thin films using a far infrared reflection Fabry-Perot de- 
vice. Bauer, M. (Max-Planck-institut fuer Festkoerperforschung, 
Stuttgart (Germany)); Genzel, L.; Habermeir, H.U. Ministry of Sci- 
ence and Technology, Jerusalem (Israel). Jan 1993. 22%p. 
(CONF-9301133—: 2. international Israeli conference on High Tc 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CERAMICS/surface properties; CERAM- 
ICS; FABRY-PEROT INTERFEROMETER; FAR INFRARED 
RADIATION; MONOCRYSTALS; OXIDES; THIN FILMS 


4532 (ORNL/FMP-9371, pp. 3-11) Fabrication of fiber- 
reinforced composites by chemical vapor infiltration. Stinton, 
D.P. (Oak Ridge National Lab., TN (United States)); Foster, B.E.; 
McLaughlin, J.C.; Reifsnider, K.; Stinchcomb, W. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1993. (CONF-9305135-—: 7. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 11-13 May 1993). In Proceedings of the Seventh 
Annual Conference on Fossil Energy Materials: Fossil Energy AR 
and TD Materials Program. 402p. Order Number DE94001091. 
Source: OSTI; NTIS; GPO Dep. 

Fiber-reinforced SiC-matrix composites of thick-walled tubular 
geometry have been fabricated by forced chemical vapor infiltration 
(CVI). Composites of different fiber architecture were fabricated to 
generate specimens with mechanical properties that varied in the 
principle material directions. This paper will discuss fabrication, 
nondestructive examination, and mechanical property characteriza- 
tion of the tubular composites. 


4533 (ORNL/FMP-9371, pp. 13-19) Modeling of chemical 
vapor infiltration for fabrication of tubes. Starr, T.L. (Georgia In- 
stitute of Technology, Atlanta, GA (United States)); Smith, A.W. 
Oak Ridge National Lab., TN (United States). Jul 1993. (CONF- 
9305135-: 7. annual conference on fossil energy materials, Oak 
Ridge, TN (United States), 11-13 May 1993). In Proceedings of the 
Seventh Annual Conference on Fossil Energy Materials: Fossil En- 
ergy AR and TD Materials Program. 402p. Order Number 
DE94001091. Source: OSTI; NTIS; GPO Dep. 





The authors describe their recent efforts in modeling of chemical 
vapor infiltration (CVI) for tube shapes. Their model matches the 
forced flow/thermal gradient CVI systems at Oak Ridge National 
Laboratory. Control of the thermal gradient in the radial direction is 
critical for attaining rapid, complete densification. The ORNL reac- 
tor geometry includes radiant heating of the fiber preform and the 
CVI model was modified to properly include this contribution to the 
overall energy balance. With this modification the model-predicted 
temperatures match experimental measurements. The model 
shows how the effective thermal conductivity between the preform 
and the water-cooled gas injector controls the temperature gradient 
within the preform and provides target values that lead to full den- 
sification. 


4534 (ORNL/FMP-9371, pp. 21-31) Improved fiber coat- 
ings for controlling interfacial forces in SiC matrix composites. 
Part 3: Boron nitride. Lowden, R.A. (Oak Ridge National Lab., 
TN (United States)); More, K.L.; Vaughn, N.L.; Schwarz, O.J. Oak 
Ridge National Lab., TN (United States). Jul 1993. DOE Contract 
AC05-840R21400. (CONF-9305135-: 7. annual conference on 
fossil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Boron nitride was examined as an improved interface coating for 
Nicalon/SiC composites. The interlayers were deposited on fiber 
preforms from gas mixture containing boron trichloride, ammonia, 
and hydrogen employing a chemical vapor infiltration (CVI) tech- 
nique. The preforms were subsequently densified with a silicon 
carbide matrix, and test bars prepared. Specimens were heated in 
air for 24, 100, and 1,000 h at 1,273 K, and for 100 h at 1,473 and 
1,673 K. Room-temperature flexure strengths of as fabricated and 
heat-treated composites were measured to assess the oxidation re- 
sistance of the fiber coating. Compositions and microstructures of 
the interlayers were characterized using electron microscopy. The 
composites with BN fiber coatings exhibited improved short-term 
(24 h) oxidation resistance as compared to those with carbon inter- 
layers, but were embrittled by the heat treatment. Subsequently, 
strength was decreased and toughness was further diminished by 
extended exposure time and higher temperatures. Transmission 
electron microscopic analysis of the fiber-interlayer boundary re- 
vealed the presence of silica and carbon layers, products formed 
by the decomposition of the fiber. Thus the loss of strength and 
toughness appeared to be a result of chemical interaction between 
the fiber and oxygen in the BN interlayer, which was progressive 
with exposure time and temperature. 


4535 


(ORNL/FMP-9371, pp. 33-42) Joining of SiC ceram- 
ics and SiC/SiC composites. Rabin, B.H. (idaho National 
Engineering Lab., Idaho Falls, ID (United States)); Moore, G.A. 
Oak Ridge National Lab., TN (United States). Jul 1993. (CONF- 
9305135—: 7. annual conference on fossil energy materials, Oak 
Ridge, TN (United States), 11-13 May 1993). In Proceedings of the 
Seventh Annual Conference on Fossil Energy Materials: Fossil En- 


ergy AR and TD Materials Program. 402p. Order Number 
DE94001091. Source: OSTI; NTIS; GPO Dep. 

Reaction processing methods have been employed to fabricate 
SiC-to-SiC joints for potential use in elevated temperature applica- 
tions. The processing method involves tape casting thin sheet 
SiC+C interlayer precursors, clamping the tape between the SiC 
parts, and infiltrating the joint with molten Si to form a reaction 
bonded silicon carbide (RBSC) interlayer. Four-point bending 
strength and fracture toughness have been evaluated at room and 
elevated temperatures for joined pressureless sintered a-SiC test 
specimens. At low temperatures the joint mechanical properties 
were comparable to those reported in the literature for bulk SiC, 
while at elevated temperatures the joint behavior was controlled by 
the properties of the RBSC interlayer. 


4536 (ORNL/FMP-9371, pp. 43-50) Synthesis and pro- 
cessing of complex ceramic oxides. Armstrong, T.R. (Pacific 
Northwest Lab., Richland, WA (United States)); Bates, J.L.; Chick, 
L.A.; Kingsley, J.J.; Pederson, L.R. Oak Ridge National Lab., TN 
(United States). Jul 1993. DOE Contract AC06-76RL01830. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
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of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

The feasibility of tape calendering for making individual and mul- 
tilayer thin-film devices has been demonstrated. The process differs 
from other tape fabrication methods in that no solvents are used. 
Oxide powders are mixed directly with a polymer and then formed 
into a thin film by a high shear process, which controls the tape 
film thickness. The unfired, green tapes are flexible and can be cut 
to size, laminated, corrugated, or otherwise formed before firing. 
Tape calendering can produce unsupported structures with a mini- 
mum thickness of 50 um after firing. Calendered tapes as little as 
1 um in thickness can also be fabricated directly onto microporous 
or dense supports. The calendering process also allows structures 
with gradient porosity to be fabricated easily. Fully dense, phase- 
pure strontium ytterbium cerates have been achieved for the first 
time by sintering in air, starting with combustion-synthesized pow- 
ders. These materials are protonic conductors, and hold promise 
for use as dense membranes for the separation of hydrogen and 
as the electrolyte in a fuel cell. These results enable very thin cer- 
ate layers to be prepared that are free of interconnected porosity, 
essential in maximizing transport in a practical device. 


4537 (ORNL/FMP-9371, pp. 51-60) Ceramic membranes 
for high temperature hydrogen separation. Fain, D.E. (Oak 
Ridge K-25 Site, TN (United States)); Neal, R.B.; Roettger, G.E. 
Oak Ridge National Lab., TN (United States). Jul 1993. DOE Con- 
tract ACO5-840R21400. (CONF-9305135-: 7. annual conference 
on fossil energy materials, Oak Ridge, TN (United States), 11-13 
May 1993). in Proceedings of the Seventh Annual Conference on 
Fossil Energy Materials: Fossil Energy AR and TD Materials Pro- 
gram. 402p. Order Number DE94001091. Source: OSTI; NTIS; 
GPO Dep. 

The technology to fabricate ceramic membranes with pore radii 
less than 10 A appears to be established. Membranes have been 
made with all the gas flow through pores less than 10 A radius. 
Currently, a major problem hindering further development is an ac- 
curate measurement of pore radii below 10 A. That measurement 
is needed to interpret and guide variations in the fabrication param- 
eters as efforts are made to produce smaller pores. Experiments 
have been conducted to evaluate the pore size by measuring the 
flow rates of gases with different diameters. The gases that have 
been used are helium, carbon dioxide, and carbon tetrafluoride. 
Variations in surface flow and other transport modes for the differ- 
ent gases make it impossible to interpret the pore radius from 
measurements made only at room temperature. A new flow mea- 
surement system has been constructed to measure the flows of 
these gases through membranes at temperatures up to 275°C. 
Some special design features were used, and the measurement 
system is functioning very well. Initial measurements indicate that 
appropriate interpretation of the data can lead to excellent determi- 
nations of pore radii less than 10 A in addition to the determination 
of separation factors at elevated temperatures. The status of these 
measurements and their relation to our transport model will be dis- 
cussed. Developments have led to the use of a glass with the 
proper coefficient of thermal expansion to quickly and effectively 
seal the ends of membranes to allow for better sealing of the sam- 
ples in test systems. 


4538 (ORNL/FMP-9371, pp. 61-66) Engineering-scale de- 
velopment of the vapor-liquid-solid (VLS) process for the 
production of silicon carbide fibrils. Hollar, W.E. (Carborundum 
Company, Niagara Falls, NY (United States)); Mills, W.H. Oak 
Ridge National Lab., TN (United States). Jul 1993. (CONF- 
9305135-: 7. annual conference on fossil energy materials, Oak 
Ridge, TN (United States), 11-13 May 1993). In Proceedings of the 
Seventh Annual Conference on Fossil Energy Materials: Fossil En- 
ergy AR and TD Materials Program. 402p. Order Number 
DE94001091. Source: OSTI; NTIS; GPO Dep. 

The Phase 1 portion of the development program has been com- 
pleted. Under this program the following milestones were achieved: 
(1) successful transfer of the Los Alamos National Laboratory 
process technology to Carborundum, (2) evaluation of key fibril syn- 
thesis scaleup parameters, (3) development of a computer model 
which simulates reactor performance, (4) development of a process | 
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gas recycle system, (5) evaluation of beneficiation processes for 
fibrils of various lengths. Significant results and conclusions from 
this program are discussed. VLS SiC fibrils will be used as a rein- 
forcement in ceramic matrix composite (CMC) applications. The 
long length of the fibrils relative to standard SiC whisker materials 
could allow the fibrils to behave similarly to continuous fibers. This, 
combined with the excellent thermal and mechanical properties of 
the VLS SiC fibril, could lead to high-temperature ceramic matrix 
composites based on the fibril. A manufacturing process for con- 
verting the fibrils into well-aligned, high-volume fraction yarns will 
be required to achieve this goal. Fibril characteristics and potential 
process concepts for successful yarn forming are discussed. 


4539 (ORNL/FMP-9371, pp. 67-77) Microwave sintering of 
ZrOo-12 mol% CeOz. Janney, M.A. (Oak Ridge National Lab., TN 
(United States)); Jackson, M.L.; Kimrey, H.D. Oak Ridge National 
Lab., TN (United States). Jul 1993. (CONF-9305135—: 7. annual 
conference on fossil energy materials, Oak Ridge, TN (United 
States), 11-13 May 1993). In Proceedings of the Seventh Annual 
Conference on Fossil Energy Materials: Fossil Energy AR and TD 
Materials Program. 402p. Order Number DE94001091. Source: 
OSTI; NTIS; GPO Dep. 

Sintering of ZrO.-12 mol%& CeO, was accelerated by microwave 
processing at 2.45 GHz as compared with conventional firing. How- 
ever, the size of the “microwave effect” was significantly smaller 
than that which was previously observed for microwave sintering of 
ZrO2-8 mol% Y2O3. The difference in the effect that the microwave 
field had on the two zirconia systems is interpreted in terms of their 
ionic conductivities. 


4540 (ORNL/FMP-9371, pp. 79-85) Development of silicon 
nitride composites with continuous reinforcement. Starr, T.L. 
(Georgia Institute of Technology, Atlanta, GA (United States)); 
Mohr, D.L.; Hanigofsky, J.A. Oak Ridge National Lab., TN (United 
States). Jul 1993. (CONF-9305135—: 7. annual conference on fos- 
sil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Silicon nitride matrix composites are fabricated using the reaction 
sintering process by combining ceramic fiber with silicon powder 
and converting the silicon to nitride at high temperature in a nitro- 
gen atmosphere. Critical factors in achieving good composite 
properties are effective impregnation of the multifilament tows, fiber 
stability during processing and fiber-matrix interface in the final 
composite. The authors form tube shapes by passing the Nicalon 
fiber tow through a slurry of silicon powder, winding the fiber onto 
a mandrel to form a unidirectional composite. As compared to the 
previous cloth lay-up method, this fabrication scheme produces 
better matrix distribution between individual filaments. Nicalon™ 
fiber stability during processing is enhanced by CVD coating as- 
received fiber with layers of carbon and silicon carbide prior to 
slurry impregnation and winding. Flexure bar and C-ring testing 
produces non-brittle fracture but significant shear failure parallel to 
the fiber direction. 


4541 (ORNL/FMP-9371, pp. 87-96) Electrochemical pro- 
cesses at interfaces and mixed conductor development. 
Youngblood, G.E. (Pacific Northwest Lab., Richland, WA (United 
States)); Bates, J.L.; Kingsley, J.J.; Pederson, L.R.; Rupaal, A.S.; 
Weber, W.J.; Windisch, C.F. Jr. Oak Ridge National Lab., TN 


(United States). Jul 1993. DOE Contract AC06-76RL01830. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

Rates of oxygen reduction at the cathode/electrolyte interface of 
an electrochemical cell that simulated an operating solid oxide fuel 
cell were assessed for a variety of cathode materials. Using com- 
plex impedance with an unbonded interface cell design and dc 
polarization methods, the relative contributions of charge transfer, 
oxygen dissociation and diffusional processes could be 
distinguished. This experimental approach yielded _ intrinsic 
electrocatalytic activities for cathode materials as a function of tem- 
perature and oxygen partial pressure, independent of interfacial 
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morphology. Electrocatalytic activities for substituted lanthanum 
manganites and yttrium manganites varied considerably depending 
on composition, but all showed intrinsic activities substantially 
higher than platinum. Ceramics that conduct both ions and elec- 
trons (mixed conductors) are technologically important materials, 
with applications as semipermeable membranes in gas separation, 
as electrodes in solid oxide fuel cells, and as electrocatalysts. Oxy- 
gen transport can occur under open circuit conditions in such 
materials, driven only by a gradient in the chemical potential of 
oxygen. An increase in the rate of charge transfer reactions and a 
reduction in polarization effects are among the advantages of the 
use of mixed conductors as electrode materials in solid oxide fuel 
cells. Predominantly ionically-conducting ceria-zirconia composi- 
tions were doped with multivalent rare earth oxides to introduce 
extrinsic electronic conductivity. Electronic conduction was further 
enhanced by partial reduction. 


4542 (ORNL/FMP-9371, pp. 97-107) Investigation of prop- 
erties and performance of ceramic composite components. 
Reifsnider, K.L. (Virginia Polytechnic Institute and State Univ., 
Blacksburg, VA (United States)); Stinchcomb, W.W.; Oleksuk, 
L.L.S. Oak Ridge National Lab., TN (United States). Jul 1993. 
(CONF-9305135-—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

This report on properties and performance of ceramic composite 
components includes work performed through March 31, 1993. The 
emphasis of this report is the characterization of ceramic compos- 
ite tubes fabricated by filament winding, 3-D braiding, woven cloth 
winding, and the performance simulation of high temperature ce- 
ramic matrix composites. 


4543 (ORNL/FMP-9371, pp. 109-118) Cryogenic com- 
paction of nanosize silicon nitride powders. Chen, W. (National 
Institute of Standards and Technology, Gaithersburg, MD (United 
States)); Piermarini, G.J.; Dapkunas, SJ.; Malghan, S.G.; 
Pechenik, A.; Danforth, S. Oak Ridge National Lab., TN (United 
States). Jul 1993. (CONF-9305135-: 7. annual conference on fos- 
sil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

This paper describes a highly-specialized system for studies of 
time-dependent compaction of nanosize silicon nitride powders un- 
der a variety of atmospheres and at temperatures ranging from 77 
to 1,000 K. The system incorporates a screw-driven press (10 ton 
capacity) with a piston-cylinder type die and can produce cylindrical 
powder compacts, 3 mm in diameter and approximately 1 mm in 
thickness, using pressures measurements of the sample volume, 
and, after appropriate calibration, can determine the rate and de- 
gree of densification of the compacting powder as pressure is 
applied. Frictional forces between the piston and the die are mea- 
sured during the compaction process. For calibration of the system, 
powders with known volume-change accompanied by phase transi- 
tion under pressure were studied, and good agreement with 
published results was demonstrated. Several SigN4 samples have 
been compacted and sintered at 1,300 to 1,600°C. A maximum 
random packing density of 64% has been obtained using liquid ni- 
trogen as a lubricant medium at pressures lower than 2.5 GPa. 
Both green samples and samples sintered at temperatures to 
1,500°C exhibited visual transparency under visible light. 


4544 (ORNL/FMP-9371, pp. 119-127) Fabrication of full 
scale fiber reinforced hot gas filters by chemical vapor deposi- 
tion. Smith, R.G. (3M Company, St. Paul, MN (United States)); 
Eaton, J.H.; Johnson, D.D.; Richards, E.A. Oak Ridge National 
Lab., TN (United States). Jul 1993. (CONF-9305135-: 7. annual 
conference on fossil energy materials, Oak Ridge, TN (United 
States), 11-13 May 1993). In Proceedings of the Seventh Annual 
Conference on Fossil Energy Materials: Fossil Energy AR and TD 
Materials Program. 402p. Order Number DE94001091. Source: 
OSTI; NTIS; GPO Dep. 

An initial set of ceramic fiber reinforced, ceramic matrix compos- 
ite, hot gas candle filters has been developed and tested in a 





simulated pressurized fluidized bed combustion (PFBC) environ- 
ment. Two filters were tested at the Westinghouse Science and 
Technology Center for 100 hours at a filter temperature of 815 to 
830 C (1,500 to 1,525 F) using ash from the Grimethorpe PFBC. 
One filter worked very well and had a uniform 1 millimeter coating 
of ash over its surface when removed. The second filter had lost 
about 75 percent of the outer CVD bonded filter surface, which at 
this early point in the analysis is presumed to have been dislodged 
during a cleaning pulse. The test showed that a workable filter sur- 
face on a strong substrate has been developed but also pointed 
out several weak points in the construction that need further devel- 
opment. The test results are quite encouraging for the first two full 
size ceramic reinforced candle filters. 


4545 (ORNL/FMP-9371, pp. 129-138) Development of non- 
destructive evaluation methods and prediction of effects of 
flaws on the fracture behavior of structural ceramics. Ellingson, 
W.A. (Argonne National Lab., IL (United States)); Singh, J.P.; Hol- 
loway, D.L.; Dieckman, S.L.; Singh, D.; Jacobs, T.D.; Sivers, E.A. 
Oak Ridge National Lab., TN (United States). Jul 1993. DOE Con- 
tract W-31109-ENG-38. (CONF-9305135-: 7. annual conference 
on fossil energy materials, Oak Ridge, TN (United States), 11-13 
May 1993). In Proceedings of the Seventh Annual Conference on 
Fossil Energy Materials: Fossil Energy AR and TD Materials Pro- 
gram. 402p. Order Number DE94001091. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of the work reported here is to develop nondestruc- 
tive evaluation (NDE) methods for intelligent processing of 
advanced ceramic matrix composite materials to examine fracture 
behavior of the composites and correlate the NDE data with frac- 
ture behavior as an aid to understand processing. Work in this 
program has emphasized continuous-fiber ceramic matrix compos- 
ites (CFCCs) with two-dimensional (2-D) lay-ups composed of 
chemical-vapor-infiltrated (CVI) SiC/SiC materials, primarily those 
made of Nicalon plain weave with 16 x 16 tows/in. To establish de- 
tection capability for mapping fiber tow orientation, images from 3-D 
X-ray CT data with a special 2-D fast-Fourier transform (FFT) im- 
age processing analysis have shown that fiber orientations can be 
measured to +2-1/2°. Fracture mechanics work to correlate with 
NDE data focused on strength distribution studies of as-fabricated 
Nicalon fibers in composites was assessed by measuring fracture 
mirror radii. Scanning electron microscopy was conducted to deter- 
mine the distribution of fiber pullout length distribution for fibers in 
composites, in order to accurately estimate their strength distribu- 
tion. From the strength distribution plots, scale parameters were 
determined to be 3.45 GPa for as-fabricated fibers and 1.31 GPa 
for fibers in processed composites. However, the Weibull moduli 
for the two distributions were similar. The above-mentioned reduc- 
tion in strength of the fibers in processed composites is believed to 
be due to surface flaws and defects, probably introduced during 
high-temperature processing and handling, as confirmed by a de- 
tailed fractographic evaluation. Effects of fiber misorientation on 
mechanical properties of NDE-tested CVI continuous-fiber compos- 
ites are currently being investigated in an effort to correlate NDE 
results (fiber orientation and density distribution) with fracture prop- 
erties for continuous-fiber-reinforced ceramic matrix composites. 


4546 (ORNL/FMP-9371, pp. 139-148) Thin film ceramic 
catalyst support materials. Sault, A.G. (Sandia National Labs., 
Albuquerque, NM (United States)); Gardner, T.J.; Ashley, C.S.; 
Srinivasan, S.; Datye, A.K. Oak Ridge National Lab., TN (United 
States). Jul 1993. (CONF-9305135—: 7. annual conference on fos- 
sil energy materiais, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Hydrous metal oxide materials (HMO) show great potential as 
ceramic catalyst supports due to a number of interesting proper- 
ties. First, these materials contain large concentrations of alkali 
ions, imparting a high, intrinsic ion-exchange capacity which facili- 
tates loading of transition metal cations. Through proper control of 
ion-exchange conditions high metal loadings can be achieved with 
essentially atomic dispersion of the metal. The unusual distribution 
of the transition metal cations on HMO supports after ion-exchange 
has important implications for the reduction of these cations to the 
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metallic state. Results of studies of the reduction, activation, and 
catalytic activity of rhodium and nickel cations supported on bulk 
hydrous titanium oxide (HTO) materials will be presented. A second 
useful property of HMO catalyst support materials is the ability to 
form thin films on a wide variety of substrates. This property raises 
the possibility of forming a thin, catalytic HMO film on another high 
surface area oxide, thereby allowing the catalytic and structural 
properties of the catalyst to be engineered independently. Two im- 
portant challenges in the development of thin film HMO catalysts 
are the creation of porosity within the films, and the attainment of 
high coverage of the host substrate by the HMO film. For HTO 
films, we are addressing these challenges through variation of the 
properties of the sol-gel precursors used to form the HTO film. 


4547 (ORNL/FMP-9371, pp. 149-157) Advanced ceramic 
materials and electrochemical processes at interfaces. Chick, 
L.A. (Pacific Northwest Lab., Richland, WA (United States)); Arm- 
strong, T.R.; Bates, J.L.; Coffey, G.W.; Kingsley, J.J.; Maupin, 
G.D.; McCready, D.E.; Pederson, L.R. Oak Ridge National Lab., 
TN (United States). Jul 1993. DOE Contract ACO6-76RL01830. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

Significant progress has been made in controlling the sintering of 
complex chromites, used as electrical interconnects in solid oxide 
fuel celis. Small changes in stoichiometry of these ABO 3-type per- 
ovskites can be used to promote liquid-phase sintering and rapid 
densification. Sample compositions with a slight A-site enrichment 
were found to undergo two rapid densification steps, leading to a 
sintered material that was fully dense. Compositions with a slight 
A-site depletion underwent only the first rapid shrinkage event, and 
could not be sintered to full density. Temperatures required to sinter 
the lanthanum calcium chromites to full density have been lowered 
by several hundred degrees relative to that previously possible. 


4548 (ORNL/Sub-93-07802) Development of a theory of 
the wear of ceramics: Final report. Cowan, R.S. (Georgia Inst. of 
Tech., Atlanta, GA (United States). School of Mechanical Engineer- 
ing); Winer, W.O. Oak Ridge National Lab., TN (United States); 
Georgia Inst. of Tech., Atlanta, GA (United States). School of Me- 
chanical Engineering. Oct 1993. 108p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94002773. Source: OSTI; NTIS; GPO Dep. 

Objective of this program was to develop a theory to predict 
wear behavior of lubricated and unlubricated ceramics in sliding 
contact, and present it in a form useful for designers. It is assumed 
that the contact between bodies in sliding motion produces a 
stress field and frictional heat source that may induce severe wear 
from material yielding or fracture. A thermomechanical wear model 
is used to develop a wear transition equation for identifying the 
dominant factors that will reduce or control such wear by employ- 
ing thermoelasticity analyses and contact mechanics. This equation 
is used to construct wear maps for ease of analysis. Studies are 
devoted to substantiating the thermomechanical wear model by us- 
ing experimental results that emphasize the transition from mild to 
severe wear for dry and lubricated metallic and ceramic sliding 
contacts under load. 


4549 (ORNL/TM—12428) Ceramic Technology Project 
semiannual progress report, October 1992—March 1993. John- 
son, D.R. Oak Ridge National Lab., TN (United States). Sep 1993. 
452p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE94003782. 
Source: OSTI; NTIS; GPO Dep. 

This project was developed to meet the ceramic technology 
requirements of the OTS’s automotive technology programs. Al- 
though progress has been made in developing reliable structural 
ceramics, further work is needed to reduce cost. The work de- 
scribed in this report is organized according to the following work 
breakdown structure project elements: Materials and processing 
(monolithics [Si nitride, carbide], ceramic composites, thermal and 
wear coatings, joining, cost effective ceramic machining), materials 
design methodology (contact interfaces, new concepts), data base 
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and life prediction (structural qualification, time-dependent behav- 
ior, environmental effects, fracture mechanics, nondestructive 
evaluation development), and technology transfer. 


4550 improved fracture toughness for copper oxide super- 
conductors. Goretta, K.C.; Kullberg, M.L. To Dept. of Energy. 
1991. American patent application 7-761,551. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94003058. Source: OSTI; NTIS; GPO 
Dep. 
An oxide-based strengthening and toughening agent, such as 
tetragonal Zroz particles, has been added to copper oxide super- 
conductors, such as superconducting YBazCusO, (123) to improve 
it fracture toughness (Kjc). A sol-gel coating which is non-reactive 
with the superconductor, such as Y2BaCuOs (211) on the ZrO. 
particles minimized the deleterious reactions between the super- 
conductor and the toughening agent dispersed therethrough. 
Addition of 20 mole percent ZrO. coated with 211 yielded a 123 
composite with a Kic of 4.5 MPa(m)°°. 


4551 (SAND-93-2248C) Ferroelectric thin film microstruc- 
ture development and related property enhancement. Tuttle, B.; 
Voigt, J.A.; Headley, T.J.; Potter, B.G.; Dimos, D.; Schwartz, R.W.,; 
Dugger, M.T.; Michael, J.; Nasby, R.D.; Garino, T.J.; Goodnow, 
D.C. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-930852—4: 8. in- 
ternational meeting on ferroelectricity, Gaithersburg, MD (United 
States), 8-13 Aug 1993). Order Number DE94002741. Source: 
OSTI; NTIS; GPO Dep. 

Factors that control phase evolution, microstructural development 
and ferroelectric domain assemblage are evaluated for chemically 
prepared lead zirconate titanate (PZT) thin films. Zirconium to tita- 
nium stoichiometry is shown to strongly influence microstructure. 
As Ti content increases, there is an apparent enhancement of the 
perovskite phase nucleation rate, grain size becomes smaller, and 
the amount of pyrochlore phase, if present, decreases. While the 
pyrochlore matrix microstructure for near morphotropic phase 
boundary composition thin films consists of two interpenetrating 
nanophases (pyrochlore and an amorphous phase), the pyrochlore 
microstructure for PZT 20/80 films deposited on MgO substrates is 
single phase and consists of 10nm grains. Zirconium to titanium 
stoichiometry also has a substantial influence on process integra- 
tion. Near morphotropic phase boundary films exhibit extensive 
reaction with underlying TiOz diffusion barriers; conversely, there is 
no chemical reaction for identically processed PZT 20/80 thin films. 
The authors have attempted to directly correlate the optical quality 
of PZT thin films to the following microstructural features: (1) pres- 
ence of a second phase, (2) domain orientation, and (3) nanometer 
surface morphology. 


4552 (SAND-—93-2445C) Chemical vapor deposition and 
characterization of tungsten boron alloy films. Smith, P.M. 
(Sandia National Labs., Albuquerque, NM (United States)); Flem- 
ing, J.G.; Lujan, R.D.; Roherty-Osmun, E.; Reid, J.S.; Hochberg, 
A.K.; Roberts, D.A. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9310218-1: Advanced metalization for ultraiarge scale integration 
applications in 1993, San Diego, CA (United States), 5-10 Oct 
1993). Order Number DE94002648. Source: OSTI; NTIS; GPO 
Dep. 

A low pressure chemical vapor deposition (LPCVD) process for 
depositing WxB,;_x) films from WF, and BoHe is described. The 
depositions were performed in a cold wall reactor on 6 in. Si 
wafers at 400C. During deposition, pressure was maintained at a 
fixed level in the range of 200 to 260 mTorr. Ratio of WF./BoHe 
was varied from 0.05 to 1.07. Carrier gas was either 100 sccm of 
Ar with a gas flow of 308 to 591 sccm, or 2000 sccm of Ar and 
2000 sccm of Hz. with the overall gas flow from 4213 to 4452 
sccm. Two stable deposition regions were found separated by an 
unstable region that produced non-uniform films. The B-rich films 
produced in one of the stable deposition regions had W concentra- 
tions of 30 at.% and resistivities between 200 and 300 pohm-cm. 
The W-rich films produced in the other stable deposition region 
had W concentrations of 80 at.% and resistivities of 100 pohm-cm. 
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As-deposited films had densities similar to bulk material of similar 
stoichiometry. Barrier properties of the films against diffusion of Cu 
to 700C in vacuum were measured by 4-point probe. Also, anneal- 
ing was carried out to 900C in order to determine phases formed 
as the films crystallize. These studies indicate that WxBy_ x) films 
may be useful barriers in ULSI! metallization applications. 


4553 (SAND-93-2708C) The phase diagrams and doped- 
hole segregation in LagCuO,,; and Lag_,Sr,CuO,4,; (x < 0.15, 
6 < 0.12). Johnston, D.C. (lowa State Univ. of Science and Tech- 
nology, Ames, IA (United States)); Borsa, F.; Canfield, P.C. Sandia 
National Labs., Albuquerque, NM (United States). 31 Oct 1993. 
25p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Grant DMR-91-20000. 
(CONF-9309283-1: 2. workshop on phase separation in cuprate 
superconductors, Cottbus (Germany), 4-10 Sep 1993). Order Num- 
ber DE94003786. Source: OSTI; NTIS; GPO Dep. 

The magnetic and structural phase diagrams of the LapCuO,,; 
system and the Lag_,Sr,CuO,4,; are reviewed, with emphasis on 
recent results obtained from magnetic and structural neutron 
diffraction, thermogravimetric analysis, iodometric titration, mag- 
netic susceptibility x(T), and '*®La nuclear quadrupole resonance 
(NQR) measurements. 


4554 (SAND-93-2709C) Microscopic study of local struc- 
ture and charge distribution in metallic LagCuOQ,,;. Hammel, 
P.C. (Los Alamos National Lab., NM (United States)); Reyes, A.P.; 
Ahrens, E.T.; Fisk, Z.; Canfield, P.C.; Thompson, J.D.; Schirber, 
J.E. Sandia National Labs., Albuquerque, NM (United States); Los 
Alamos National Lab., NM (United States). 29 Oct 1993. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (LA-UR-93-3836; CONF-9309283-2: 
2. workshop on phase separation in cuprate superconductors, Cot- 
tbus (Germany), 4-10 Sep 1993). Order Number DE94003801. 
Source: OSTI; NTIS; GPO Dep. 

The authors employ NMR and NQR spectroscopy as probes of 
local structure and charge environments in metallic LagCuO,4,¢ 
(T-= 38 K). They discuss the effect of annealing the sample at var- 
ious temperatures T, (T-< Ta < 300K) on the superconducting Te. 
The dependence of T.on annealing indicates that annealing allows 
the development of structural order which is important for T-. The 
139La quadrupole frequency, vq is smaller than in undoped materi- 
als. This is unexpected and may indicate a smaller charge on the 
apex oxygen in the doped material and thus a different distribution 
of charge between the La-O layer to the planes. The further, rapid 
decrease in vq just above T-indicates that temperature dependent 
charge redistribution is occurring. The presence of doped holes in- 
duces a distribution of displacements of the apex oxygen off of the 
vertical La-Cu bond axis. These vary from zero to the value ob- 
served in lightly doped (antiferromagnetic) LapCuO,4,;. These 
measurements demonstrate a striking degree of inhomogeneity in 
the crystal structure of the La-O layer. Copper NQR spectroscopy 
shows that there are two distinct copper sites in the CuO2 planes 
and thus that either the structure or the charge distribution in the 
planes is inhomogeneous as well. These inhomogeneities are the 
intrinsic response of the crystal to doped holes; they are not the re- 
sult of distortions of the lattice due to the presence of interstitial 
oxygen atoms. 


4555 (TRITA-TFY—93-02) Electronic and thermodynamic 
properties of transition metal elements and compounds. 
Haeglund, J. Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Theoretical Physics. 1993. 42p. Order Number DE94607261. 
Source: OSTI; NTIS; INIS. 

This thesis focuses on band-structure calculations for studying 
thermodynamic properties of solids. We discuss 3d-, 4d- and 5d- 
transition metal carbides and nitrides. Comparison between theory 
and experiment is used to draw conclusions on atomic bonds in 
these materials. We show how electronic structure calculations can 
be used to predict bonding energies. Part of the thesis is devoted 
to use of generalized gradient approximation in electronic structure 
calculations on transition metals. For structures with vibrational dis- 
order, we present a method for calculating averaged phonon 
frequencies without empirical information. For magnetic excitations, 
combined use of theory and experiment can yield information on 





magnetic fluctuations at high temperatures. Main results in the the- 
sis are: Apart for an almost constant shift, calculated bonding 
energies for transition metal carbides and nitrides agree with ex- 
periment or with values from thermochemical analysis. Electronic 
spectrum of transition metal carbides and nitrides can be separated 
into bonding, antibonding and nonbonding electronic states. Lowest 
enthalpy of formation for substoichiometric vanadium carbide 
VC,_, at zero temperature and pressure occurs for a structure 
containing vacancies (x not equal to 0). Generalized gradient ap- 
proximation improves calculated cohesive energies for 3d-transition 
metals. Magnetic phase transitions are sensitive to exchange- 
correlation effects in electronic structure calculations. Trends in 
Debye temperatures can be successfully analysed in electronic 
structure calculations on disordered lattices. For the elements, 
there is a clear dependence on the crystal structure (e.g., bec, fee 
or hep). Cr has fluctuating local magnetic moments at temperatures 
well above Neel temperature. (122 refs.). 


4556 (UCRL-JC—114150) A soft x-ray photoemission study 
of the chemisorption and reaction of diethylsilane on Si(100). 
Lapiano-Smith, D.A. (International Business Machines Corp., York- 
town Heights, NY (United States). Thomas J. Watson Research 
Center); Himpsel, F.J.; Terminello, L.J. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930405—48: Spring meeting of the Materials Research So- 
ciety, San Francisco, CA (United States), 12-16 Apr 1993). Order 
Number DE94001042. Source: OSTI; NTIS; INIS; GPO Dep. 

Soft x-ray synchrotron radiation was utilized as the excitation 
source in a_ high-resolution photoemission experiment on 


chemisorption and subsequent reaction of diethylsilane on the 
Si(100) surface. We have found that diethylsilane chemisorbs dis- 
sociatively to form Si-CH2CHg3 surface species on Si(100) following 
a room temperature exposure. These species are identified by two 
very sharp peaks observed in the valence band spectra positioned 


at 17.9 and 14.3 eV binding energy. In addition, C 1s core level 
spectra, measured following exposures of Si(100) substrates as a 
function of surface temperature, show that carbon, in some form, 
exists on the Si surface following exposures at every temperature 
from room temperature to about 600C. While only —CH2CHs, ethyl 
groups are observed on the surface at room temperature, these 
species appear to partially dehydrogenate at 300C, producing a 
mixture of -CH2CHs3 groups and other intermediate carbonaceous 
species. At a growth temperature of about 400C the intermixing of 
elemental carbon with Si begins. At higher temperatures, we ob- 
serve the continued degradation of diethylsilane to produce a Si + 
C alloy on the surface at 600C. Results indicate that diethylsilane 
has potential as a molecular precursor for SiC formation by chemi- 
cal vapor deposition techniques. 
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Refer also to citation(s) 3137, 3199, 3369, 3370, 3439, 3440, 
3597, 4027, 4060, 4333, 4344, 4487, 4612, 4613, 4626, 4635, 
4642, 4653, 4666, 4669, 4678, 4755, 4770, 4832, 5061, 5093, 
5156, 5466, 5817, 5819, 5863 


4557 (ANL/CHM/CP-81063) Fabrication and characteriza- 
tion of nano-crystalline diamond films. Gruen, D.M.; Pan, X.; 
Krauss, A.R.; Liu, S.; Luo, J.; Foster, C.M. Argonne National Lab., 
IL (United States). [1993]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9311104—5: 40. national symposium of the American Vac- 
uum Society (AVS), Orlando, FL (United States), 15-19 Nov 1993). 
Order Number DE94002202. Source: OSTI; NTIS; GPO Dep. 
Highly uniform, smooth nano-crystalline diamond films have been 
fabricated with a magneto-active microwave CVD system. Top and 
bottom magnet currents were 145A and 60A, while microwave 
power and substrate temperature were controlled at 1500W and 
850°C during deposition. Total processing pressure was regulated 
at 40 Pa (300 mTorr), with gas flow rates of 30 sccm of hydrogen, 
2.4 sccm of methane and 1 sccm of oxygen. Diamond films ob- 
tained under the above conditions have grain sizes between 
0.1-0.3 um, a growth rate of 0.1um/hr and a mean roughness of 
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14.95 nm. Characterization techniques have involved XRD, Raman 
spectroscopy, SEM, AFM and TEM. Both X-ray and electron 
diffraction patterns show no evidence of non-diamond phases. Al- 
though a high density of twins and stacking faults were revealed by 
HREM, compact diamond grains and clean intergranular bound- 
aries (no graphitic or amorphous phases) were observed. 


4558 (ANL/CHM/PP-80544) Buckyball microwave plas- 
mas: Fragmentation and diamond-film growth. Gruen, D.M.; 
Liu, Shengzhong; Krauss, A.R.; Pan, Xianzheng. Argonne National 
Lab., IL (United States). Aug 1993. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94003209. Source: OSTI; NTIS; INIS; GPO Dep. 

Microwave discharges (2.45 GHz) have been generated in Cégo- 
containing Ar produced by flowing Ar over fullerene-containing 
soot. Optical spectroscopy shows that the spectrum is dominated 
by the d°IIg-a°IIu Swan bands of C, and particularly the Av = —2, 
—1, 0, +1, and +2 sequences. These results give direct evidence 
that Co is one of the products of Ceo fragmentation brought about, 
at least in part, by collisionally induced dissociation (CID). Cgp has 
been used as a precursor in a plasma-enhanced chemical vapor 
deposition (PECVD) experiment to grow diamond-thin films. The 
films, grown in an Ar/Hp gas mixture (0.14% carbon content, 100 
Torr, 20 sccm Ar, 4 sccm Ho, 1500 W, 850°C substrate tempera- 
ture), were characterized with SEM, XRD, and Raman 
spectroscopy. Growth rate was found to be ~ 0.6 y/hr. Assuming a 
linear dependence on carbon concentration, a growth rate at least 
six times higher than commonly observed using methane as a pre- 
cursor, would be predicted at a carbon content of 1% based on 
Ceo. Energetic and mechanistic arguments are advanced to ratio- 
nalize this result based on Cz as the growth species. 


4559 (ANL/MSD/CP-79815) Dimensional stability, optical 
and elastic properties of MgAl.0, spinel irradiated in FFTF to 
very high exposures. Garner, F.A. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Hollenberg, G.W.; Ryan, J.L.; Li, Z.; 
Black, C.A.; Bradt, R.C. Argonne National Lab., IL (United States). 
Oct 1993. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9310213-1: 6. 
international conference on fusion reactor materials, Stresa (Italy), 
27 Oct - 1 nov 1993). Order Number DE94002201. Source: OSTI; 
NTIS; GPO Dep. 

Stoichiometric MgAl2O,4 spinel specimens irradiated in FFTF- 
MOTA at temperatures between 385 and 750C to fluences ranging 
from 2.2 to 24.9 x 10%n cm-* (E>0.1 MeV) darken significantly, 
but do not develop any significant loss in weight or change in di- 
mensions. Similar behavior was observed in both single crystal and 
fully dense polycrystalline specimens. Measurements of elastic 
constants by an ultrasonic technique show that no measurable 
changes occur as a result of the irradiation. These and other re- 
sults confirm the stability of this material for fusion application as 
an electrical insulator. 


4560 (CONF-900107-5) Injection nozzle materials for a 
coal-tueled diesel locomotive. Mehan, R.L.; Leonard, G.L.; John- 
son, R.N.; Lavigne, R.G. General Electric Co., Erie, PA (United 
States). [1990]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-88MC23174. From 4. Berke- 
ley international conference on erosion-corrosion-wear of materials 
at elevated temperatures; Berkeley, CA (United States); 31 Jan - 2 
feb 1990. Order Number DE93040909. Source: OSTI; NTIS; GPO 
Dep. 

In order to identify materials resistant to coal water mixture 
(CWM) erosive wear, a number of materials were evaluated using 
both orifice slurry and dry air erosion tests. Both erosion tests 
ranked materials in the same order, and the most erosion resistant 
material identified was sintered diamond compact. Based on opera- 
tion using CWM in a single-cylinder locomotive test, superhard 
nozzle materials such as diamond, cubic boron nitride, and 
perhaps TiB2 were found to be necessary in order to obtain a rea- 
sonable operating life. An injection nozzle using sintered diamond 
compacts was designed and built, and has operated successfully 
in a CWM fired locomotive engine. 


4561 (DOE/ER/45191—23) Indium donor complexes with 
cation vacancies in CdTe and ZnSe. Griffith, J.W. (Oregon State 
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Univ., Corvallis, OR (United States). Dept. of Physics); Lundquist, 
R.; Platzer, R.; Gardner, J.A.; Karczewski, G.; Furdyna, J.K. Ore- 
gon State Univ., Corvallis, OR (United States). Dept. of Physics. 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-85ER45191. (CONF-9307124-3: 17. 
international conference on defects in semiconductors, Gmunden 
(Austria), 18-23 Jul 1993). Order Number DE&94002731. Source: 
OSTI; NTIS; GPO Dep. 

Very dilute (10,2 cm—*) indium donors in CdTe and ZnSe pow- 
ders and in CdTe single crystals were investigated using '''In 
Perturbed angular correlation spectroscopy. Most indium atoms are 
in uncomplexed sites but can form weakly-bound complexes with 
native defects in very defective material. The only complex ob- 
served in CdTe is an indium-Cd vacancy pair. The CdTe in which 
these pairs occur is apparently n-type, most Cd vacancies are free 
and doubly-charged, and the binding energy with indium is 0.15 
eV. In ZnSe, indium can pair with a Zn vacancy or with some other 
presently unidentified defect. These complexes form in ZnSe 
containing large concentrations of both free Zn vacancies and com- 
plexes of Zn vacancies with other defects. In CdTe, the pair 
formation equilibration time constant is two days at 15C,an implica- 
tion that Cd vacancies are mobile at room temperature. Lattice 
relaxation around a Cd vacancy in CdTe was probed by single 
crystal PAC experiments. 


4562 (DOE/ER/45217-8) Mechanism of mechanical fa- 
tigue of silica glass: Progress report. Tomozawa, M. Rensselaer 
Polytechnic Inst., Troy, NY (United States). Dept. of Materials Engi- 
neering. [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-85ER45217. Order Number 
DE94003165. Source: OSTI; NTIS; GPO Dep. 

Results are summarized on: blunt crack tip existence, mechani- 
cal behavior of glasses with blunt cracks, water entry into glass 
under stress, water diffusion into SiO. glass at low temperature, 
mechanical properties of glasses with high water content, cyclic fa- 
tigue, fatigue resistance improvement by coating, IR peaks of 
silica-water, water diffusion and structural changes in silica 
glasses, water diffusion and time dependent mechanical properties, 
effects of N and C implantation on devitrification of silica glasses. 


4563 (DOE/ER/45329-T1) Application of quaternary phase 
diagrams to compound semiconductor processing: Progress 
report, April 1, 1988-December 31, 1988. Schwartzman, A. 
Carnegie-Mellon Univ., Pittsburgh, PA (United States). [1988]. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER45329. Order Number DE94003858. Source: 
OSTI; NTIS; GPO Dep. 

This paper considers the application of quaternary phase dia- 
grams to understanding and predicting the behavior of II-VI thin 
film interfaces in photovoltaic devices under annealing conditions. 
Examples, listed in a table, include semiconductor/insulator/ 
semiconductor (SIS) layered structures, II-VV/II-VI and Ili-V/Il-V1 epi- 
taxial heterojunctions and oxidation of ternary compounds. Solid 
solubility is taken into account for quaternary phase diagrams of 
semiconductor systems. Using free energies of formation, a 
method to calculate the quaternary phase diagrams was devel- 
oped. The Ga-As-ll-V| and Cd-Te-Zn-O phase diagrams are 


reviewed as examples of quaternary phase diagrams without and 
with solid solubility. 


4564 (DOE/ER/45370-T1) Morphological analysis of 
lonomers: Progress report, January 1, 1993-December 31, 
1993. Wisconsin Univ., Madison, WI (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER45370. Order Number DE94003660. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper reports work on the study of ion containing polymers. 
X-ray absorption fine structure studies have been carried out on 
lightly sulfonated polystyrenes and polyurethane cationomers. In the 
polystyrenes, nickel, zinc, and cadmium-neutralized ionomers were 
studied. A simulation package, FEFF5, was available to model the 
polystyrenes, and the experimental data was input into the simula- 
tion to arrive at an atomic arrangement which fit the experimental 
data. The cationomers structure is still unresolved, and the ques- 
tion of water absorption is a problem for this system. NMR of *2Na 
is also being used to study the local environment of the cation in 
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sodium-neutralized lightly sulfonated polystyrene. Small angle neu- 
tron scattering experiments were also performed to explore the role 
of temperature in solution of sodium-neutralized carboxy-telechelic 
polystyrene ionomers in toluene. By adjusting the labelling levels 
and the angular range, the neutron scattering experiments probe 
either the aggregate structure or the single chain structure. 


4565 (EUR-14604) A large-scale laboratory investigation 
into the movement of gas and water through clay barriers 
exposed to the environment. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1993. 95p. Contract 
Fl1W/0215 UK(H). Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes a large scale laboratory investigation into 
the movements of gas and water through clay barriers exposed to 
the environment. The test beds, each 3m square were constructed 
and filled with clay to a depth of 400 mm, after compaction. One 
test bed contained London Clay, the other Glacial Till. The clays 
were subjected to accelerated environmental cycling and tests car- 
ried out on samples of the clays at appropriate intervals. The tests 
included measurements of the mechanical, physical and chemical 
properties of the clays and their permeability to gas and water. 
Gas permeability emerged as the more appropriate for the clays 
being investigated. The report discusses the difficulties of measur- 
ing the permeability of partially saturated clays and the need to 
define the measuring techniques when specifying limiting accept- 
ability values. 55 refs., 8 figs., 7 tabs., 27 plates. 


4566 (EUR-14693) Study in laboratory of the influence of 
temperature on clays creep. Boisson, J.Y. (CEA Centre d’Etudes 
de Fontenay-aux-Roses, 92 (France). Dept. de Protection de 
l'Environnement et des Installations); Billotte, J.; Norotte, V. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1993. 273p. (In French). Contract Fl1W/0163. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This study is a research programme on safety of radioactive 
waste disposal. The objective of the research carried out was the 
study of the long term effects of the temperature variations on the 
volume and the texture of clayed soils, notably as function of their 
initial petrophysical and petrographical characteristics and their pre- 
consolidation state. From the experimental point of view, this study 
is based on the observation of the volumetrical deformation of 
samples subjected to thermal loading within 20 and 110 deg C 
temperature range with periodical measurements of their perme- 
ability in an oedometric cell. A complete textural study before and 
after the experiments allows for a continuous appreciation of the 
evolution of the texture. A preliminary bibliographical review has 
shown that the clays characteristics evolution and their uniaxial vo- 
lumic strain under different temperatures loadings may exhibit an 
expansive or compactive behaviour due to temperature increase. 
Some of the parameters such as water content, consolidation state, 
plasticity, mineralogy and time plays a major part and have been 
criteria for the choice of four clays for the experimental phase. The 
experimental device, used and conceived at the Centre de Geolo- 
gie de I'Ingenieur is a classical oedometric cell with specific 
modifications due to the very long term tests at high temperatures. 
The main obtained results are: a compressibility increase between 
20 and 110 deg C; a creep module evolution with temperature; a 
noteworthy creep showing the importance of the time in the strain 
measurement; an analogy between mechanical consolidation and 
thermal consolidation ; an highly irreversible behaviour during a 
cooling phase; a modification of the structure material due to the 
temperature, but different and less important than modifications 
due mechanical stresses; the intrinsic permeability appears to be 
practically independent of the imposed thermal variations. 


4567 (IC-93/265) Aggregation equilibria in arsenic doped 
silicon. Derdour, M. (Centre de Developpement des Techniques 
Nucleaires (CDTN), Algiers (Algeria)); Furlan, G.; Nobili, D. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Aug 1993. 9p. 
Order Number DE94607269. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Carrier density profile determinations are reported which confirm 
that a mass action relation holds between the ionized and the inac- 
tive mobile As in silicon. Experiments were performed under 
equilibrium conditions at temperatures in the range 780-885 deg. 
C. The carrier density n vs. the dopant concentration Ny exhibits a 





very pronounced saturation behaviour which is compared with the 
one expected in well known cluster models. These results comple- 
ment the recent finding that the inactive As can exist in equilibrium 
with the monoclinic SiAs. From this information and previous 
SAXS, TEM, and EXAFS results one can conclude that a pre- 
precipitation phenomenon, with its inherent cluster distribution, is 
responsible for the inactive As. (author). 21 refs, 2 figs. 


4568 (INIS-mf-13732, pp. 14) CaF, under high pressures 
and low temperatures. Talebian, N. (Oroomieh Univ. (iran, Islamic 
Republic of). Physics Div.). Iranian Physics Society, Teheran (Iran, 
Islamic Republic of). 1992. 44p. (In Persian). (CONF-9208244—: 
lran’s physics conference, Tehran (Iran, Islamic Republic of), 31 
Aug - 3 sep 1992). In Abstract of articles from Iran’s physics con- 
ference. Order Number DE94608691. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CALCIUM FLUORIDES/very high pres- 
sure; CRYSTAL STRUCTURE; CUBIC LATTICES; LASER 
SPECTROSCOPY; ORTHORHOMBIC LATTICES; RAMAN SPEC- 
TROSCOPY 


4569 (INIS-mf-13746, pp. 33) The effect of ionising radia- 
tion on conductivity in low density polyethylene. Markiewicz, A. 
(Monash Univ., Clayton, VIC (Australia). Dept. of Chemistry). Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1991. 94p. (CONF-9302158-: 1. Australian-Asian 
conference on radiation science and nuclear medicine, Sydney 
(Australia), 17-19 Feb 1993). In The first Australian-Asian confer- 
ence on radiation science and nuclear medicine: conference 
handbook. Order Number DE94608511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. POLYETHYLENES/physical radiation ef- 
fects; CRYSTAL DEFECTS; DEPOLARIZATION; EXPERIMENTAL 
DATA; PHASE TRANSFORMATIONS; POLYETHYLENES; TEM- 
PERATURE DEPENDENCE; THERMAL CONDUCTIVITY; X 
RADIATION 


4570 (INIS-mf-13746, pp. 35) Single molecule glasses 
prepared by +-irradiation. Mann, R.A. (Sydney Univ., NSW (Aus- 
tralia). School of Chemistry); Sangster, D.F.; Napper, D.H.; Qian, 
D.; Shen, D.; Wu, L. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. 94p. (CONF- 
9302158—: 1. Australian-Asian conference on radiation science and 
nuclear medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POLYSTYRENE/physical radiation effects; 
POLYSTYRENE/synthesis; AMORPHOUS) STATE; EMUL- 
SIONS; GAMMA RADIATION; GLASS; MICROSTRUCTURE; 
ORDER-DISORDER TRANSFORMATIONS; POLYMERIZATION; 
POLYSTYRENE; SYNTHESIS; RADIATION CHEMISTRY; RADI- 
CALS 


4571 (INIS-mf—13746, pp. 51) The effects of simulated low 
earth orbit radiation on polymers. George, G.A. (The Univ. of 
Queensland, St. Lucia, QLD (Australia). Polymer Materials and Ra- 
diation Group); Hill, D.J.T.; O’Donnell, J.H.; Pomery, P.L.; Rasoul, 
F.A. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POLYMERS/carbonyl radicals; POLY- 
MERS/radiolysis; SPACE VEHICLES/ultraviolet _ radiation; 
ABSORPTION SPECTRA; BACKGROUND RADIATION; COMPUT- 
ERIZED SIMULATION; ELECTRON MICROSCOPY; ELECTRON 
SPIN RESONANCE; EXPERIMENTAL DATA; MOLECULAR 
STRUCTURE; OXIDATION; PHYSICAL RADIATION EFFECTS; 
POLYMERS; RADIOLYSIS; STABILITY; THERMAL GRAVIMETRIC 
ANALYSIS; TIME DEPENDENCE 


4572 


(INIS-mf-13746, pp. 80) Irradiation of poly(p-methyl 
styrene) and acrylonitrile/p-methyl styrene copolymers. Lyons, 


36 MATERIALS 
3606 Other Materials 


R.A. (James Cook Univ., Townsville, QLD (Australia). Dept. of 
Chemistry and Biochemistry); Senogles, E.; O’Donnell, J.H.; 
Pomery, P. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POLYSTYRENE/radiation effects; EX- 
PERIMENTAL DATA; GELS; IRRADIATION; MOLECULAR 
STRUCTURE; NUCLEAR MAGNETIC RESONANCE; PHASE 
STUDIES; POLYSTYRENE; SAMPLE PREPARATION; STRUC- 
TURAL CHEMICAL ANALYSIS 


4573 (INIS-RU-356, pp. 11) Crystallochemical basis of 
tendency to radiation damage of non-metallic materials. 
Kosenkov, V.M. Nauchno-issledovatel'skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation). 1992. (in Russian). 
(CONF-9210405—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OST; 
NTIS (US Sales Only); INIS. 

Short communication. FLUORINE COMPOUNDS/radiation ef- 
fects; PEROVSKITE/radiation effects; COORDINATION NUMBER; 
CRYSTAL STRUCTURE; LATTICE PARAMETERS; PEROVSKITE; 
PHASE TRANSFORMATIONS; TEMPERATURE RANGE 0400- 
1000 K; X-RAY DIFFRACTION 


4574 (INIS-RU-356, pp. 101-102) Phenomenological 
model of radiation induced deformation of graphite and its use 
for calculation of strainstressed state of graphite articles. 
Platonov, P.A.; Manevskij, V.N.; Chugunov, O.K.; Korpukhin, V.L.; 
Alekseev, V.M. Nauchno-lssledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation). 1992. (in Russian). 
(CONF-9210405-—: 3. interindustry conference on reactor materials 
science, Dimitrovgrad (Russian Federation), 27-30 Oct 1992). In 3. 
Interindustry conference on reactor materials science: Summaries 
of reports. 125p. Order Number DE94608631. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. GRAPHITE/physical radiation effects; 
GRAPHITE/shrinkage; ANALYTICAL SOLUTION; FRACTURE ME- 
CHANICS; GRAPHITE; SHRINKAGE; LIFETIME; LWGR TYPE 
REACTORS; RELIABILITY; SWELLING 


4575 (INIS-RU-—356, pp. 102-103) Some features of corro- 
sion processes in irradiated reactor graphite. Zherdev, F.F.; 
Komissarov, |.E.; Gurovich, B.A. Nauchno-issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. GRAPHITE/corrosion; GRAPHITE/ 
radiation effects; _ CONCENTRATION RATIO; GRAPHITE; 
CORROSION; HELIUM; IMPURITIES; NEUTRON FLUENCE; 
TEMPERATURE DEPENDENCE; TEMPERATURE RANGE 0400- 
1000 K; TEMPERATURE RANGE 1000-4000 K 


4576 (INIS-RU-356, pp. 103-104) Properties of alloyed 
carbon-graphite materials after low temperature neutron irradi- 
ation. Platonov, P.A.;  Mitrofanskij, A.A.; Chugunov, O.K.; 
Trofimchuk, E.|.; Alekseev, S.l.; Karpukhin, V.I. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1992. (in Russian). (CONF-9210405-: 3. interindustry 
conference on reactor materials science, Dimitrovgrad (Russian 
Federation), 27-30 Oct 1992). In 3. /nterindustry conference on re- 
actor materials science: Summaries of reports. 125p. Order 
Number DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GRAPHITE/composite materials; 
GRAPHITE/physical radiation effects; CARBONACEOUS MATERI- 
ALS; ELASTICITY; ELECTRIC CONDUCTIVITY; GRAPHITE; 
NEUTRON FLUENCE; SWELLING; TEMPERATURE DEPEN- 
DENCE; TEMPERATURE RANGE 0400-1000 K; THERMAL 
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CONDUCTIVITY; THERMAL EXPANSION; THERMONUCLEAR 
REACTOR MATERIALS 


4577 (INIS-RU-356, pp. 104-105) Specific features of 
graphite behaviour in high temperature behaviour in high tem- 
perature gas cooled reactors. Platonov, P.A. (and others); 
Shtrombakh, Ya.I.; Karpukhin, V.I. Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 1992. (In 
Russian). (CONF-9210405—: 3. interindustry conference on reactor 
materials science, Dimitrovgrad (Russian Federation), 27-30 Oct 
1992). In 3. Interindustry conference on reactor materials science: 
Summaries of reports. 125p. Order Number DE94608631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. GRAPHITE/matrix materials; GRAPHITE/ 
radiation effects; CHEMICAL COMPOSITION; FABRICATION; 
FUEL ELEMENTS; GRAPHITE; HTGR TYPE REACTORS; MI- 
CROSTRUCTURE; USES 


4578 (INIS-RU-356, pp. 106) Stess intensity factor of 
structural carbon materials and its change under neutron irra- 
diation. Virgil’ev, Yu.S.; Churilov, Yu.S. Nauchno-lssledovatel’skij 
inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation). 
1992. (in Russian). (CONF-9210405—: 3. interindustry conference 
on reactor materials science, Dimitrovgrad (Russian Federation), 
27-30 Oct 1992). In 3. interindustry conference on reactor materi- 
als science: Summaries of reports. 125p. Order Number 
DE94608631. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GRAPHITE/physical radiation effects; 
GRAPHITE/stress_ intensity factors; ELASTICITY; FLEXURAL 
STRENGTH; GRAIN SIZE; GRAPHITE; NEUTRON FLUENCE; 
POROSITY 


4579 (INIS-RU-356, pp. 109-110) Gas-phase densification 
of porous media with pyrolytic carbon - a prospecting way in 
production of carbon-graphite materials and items for reactor. 
Gurin, V.A.; Zelenskij, V.F.; Konotop, Yu.F.; Kolosenko, V.V. 
Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(Russian Federation). 1992. (in Russian). (CONF-9210405-: 3. in- 
terindustry conference on reactor materials science, Dimitrovgrad 
(Russian Federation), 27-30 Oct 1992). In 3. Interindustry confer- 
ence on reactor materials science: Summanes of reports. 125p. 
Order Number DE94608631. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. COMPOSITE MATERIALS/radiation ef- 
fects; GRAPHITE/composite materials; PYROLYTIC CARBON/ 
composite materials; ABSORPTION; DEGASSING; GRAPHITE; 
NEUTRON FLUENCE; POROUS MATERIALS; PRODUCTION; 
SHRINKAGE; TEMPERATURE RANGE 0400-1000 K; TEMPERA- 
TURE RANGE 1000-4000 K 


4580 (INIS-RU-358, pp. 70-72) Basis for application of fi- 
brous high-silicon materials for thermal insulation of VG-400 
reactor vessel. Altunin, A.V.; Egorov, V.V.; Filippov, E.M.; Shi- 
raj, A.P.; Kharlamov, A.G. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Complex study on physico-mechanical properties of thermal in- 
sulation materials based on amorphous silicon oxide fiber during 
natural aging is made. The promising character of using high- 
silicon materials for thermal insulation of HTGR type reactor 
vessels is shown. Degradation of mechanical properties during the 
whole lifetime is estimated by the value of 10% maximum with ac- 
count of emergency temperature growth. 5 refs., 1 fig. 


4581 (INIS-RU-358, pp. 72-74) Experimental studies of 
carbon fibrous materials for HTGR reactor heat insulation. 
Ledenko, S.A.; Mirenkov, A.F.; Andreev, V.A.; Koz’min, N.V.; 
Kalacheva, L.L.; Prokimnov, V.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 


tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
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Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A study was made on compatibility of carbon fibrous material 
with nickel, EhP-484 steel and ChS-57 nickel alloy in helium and 
steam-helium atmospheres at 2 MPa pressure and 950 deg C tem- 
perature was made. Some types of carbon fibers with Al2O3, TiOo, 
ZrO2z, SiOz coatings were tested. Data on increase of mass of 
metallic specimens in result of their carburization and on decrease 
of mass of carbon fibers are presented. 3 tabs. 


4582 (INIS-RU-358, pp. 74-76) Investigations into resis- 
tance to thermal oxidation of carbon fibrous thermal insulating 
materials. Ledenko, S.A.; Mirenkov, A.F.; Andreev, V.A.; Koz'min, 
N.V.; Prokimnov, V.V.; Kazakov, M.E. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A study on thermal oxidation stability of carbon fibrous thermal 
insulation materials differing by manufacture technology, the 
content of heat resistant additions and texture was made. Investi- 
gations were conducted in air in 500-800 deg C range. It was 
revealed that materials subjected to heat treatment at higher tem- 
perature were characterized by the highest thermal oxidation 
stability. Results of testing structural fragment of thermal insulation 
under conditions simulating accidental mode of VG-400 and VGM 
plants, are presented. 2 figs. 


4583 (INIS-RU-358, pp. 76-78) Calculation of inelastic de- 
formation of fibrous thermal insulating materials of HTGR 
reactors under operation. Egorov, V.V. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Tsentral’ny) Nauchno-lssiedovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Technique for calcualtion of inelastic deformation of thermal insu- 
lating materials with account of operation conditions (medium, 
temperature, load, article configuration) is suggested. Structure pa- 
rameter K, characterizing strength ratio in direction parallel and 
perpendicular to fibers, was determined in experiments. 4 refs., 1 
fig. 


4584 (IS-M-775) Fracture behavior of 20% Nb particulate 
reinforced alumina composite. Lane, S.; Biner, S.B.; Buck, O. 
Ames Lab., IA (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
(CONF-940229-1: High performance metal and ceramic matrix 
composites, San Francisco, CA (United States), 27 Feb - 3 mar 
1994). Order Number DE94002830. Source: OSTI; NTIS; GPO 
Dep. 

The composites consist of alumina matrix with 0.05 wt % MgO 
and 20 Vol % Nb with an average particle size of 30 to 100 mi- 
crons produced by dry mixing and sintering to near their theoretical 
densities. Fracture toughness tests were carried out in three point 
bending on chevron notched samples. Results indicate that R- 
curve of the composites exhibited more than 300% increase in 
crack growth resistance compared to crack growth resistance of 
alumina produced with the identical procedures. Crack growth re- 
sistance curve of the composites increased with increasing Nb 
particle size. Metallorgraph indicated that failure of Nb particles in 
crack path ranges from full interface separation without any signifi- 
cant deformation of Nb particles to cleavage failure without any 
evidence of interface separation. 





4585 (JAERI-M—93-159) Thermal cyclic oxidation behavior 
of the developed compositionally gradient graphite material of 
SIC/C in air environment. Nakano, Junichi (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Fujii, Kimio; Shindo, Masami. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Aug 1993. 25p. Order Number 
DE94727591. Source: OSTI; NTIS; INIS. 

For the developed compositionally gradient graphite material 
composed of surface SiC coating layer, middle SiC/C layer and 
graphite matrix, the thermal cyclic oxidation test was performed to- 
gether with two kinds of the SiC coated graphite materials in air 
environment. It was made clear that the developed material exhib- 
ited high performance under severe thermal cyclic condition 
independent of the morphology of middle SiC/C layers and had the 
longer time or the more cycle margins from crack initiation to fail- 
ure for surface SiC coating layer compared with the SiC coated 
graphite materials. (author). 


4586 (LIU-TEK-LIC—1993-31) Infrared characterization of 
some oxygen-related defects in Czochralski silicon. Linkoeping 
Studies in Science and Technology, 389. Hallberg, T. Linkoeping 
Univ. (Sweden). Dept. of Physics and Measurement Technology. 
May 1993. 19p. Order Number DE94607266. Source: OSTI; NTIS; 
INIS. 

This thesis is based on the work made at Linkoeping University 
at the Department of Physics and Measurement Technology. It is 
divided into two parts. The first part is a short introduction to de- 
fects in silicon, Fourier transform infrared spectroscopy as well as 
some physics involved in semiconductor crystals. The second part 
consists of two papers: Enhanced oxygen precipitation in electron 
irradiated silicon. Annealing of electron irradiated antimony-doped 
Czochralski silicon. 


4587 (NCRD—1-98, pp. 96) The wettability of a BiSrCaCuO 
ceramic by Ag and Ag-based alloys. Froumin, N. (Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Dept. of Materials Engi- 


neering); Baram, J.; Polak, M. Ministry of Science and Technology, 
Jerusalem (Israel). Jan 1993. 221p. Sponsored by Ministry of Sci- 
ence and Technology, Jerusalem (Israel);Ministry of Absorption, 
Jerusalem (Israel). (CONF-9301133-: 2. international Israeli con- 
ference on High Tc Superconductivity, Eilat (Israel), 4-7 Jan 1993). 
In Second international Israeli conference on High Te Supercon- 


ductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING COMPOSITES/ 
wettability; CERAMICS; CUPRATES; SILVER; SILVER BASE AL- 
LOYS; WETTABILITY 


4588 (NCRD—1-93, pp. 99) Phase diagrams of Y203-BaO- 
CuO system and characteristics of grown single crystals. 
Damazyan, G.S. (AN Armyanskoj SSR, Erevan (Armenia). inst. 
Fizicheskikh Issledovanij); Manoucharyan, S.R.; Martirosyan, S.A.; 
Rusyan, P.R. Ministry of Science and Technology, Jerusalem (Is- 
rael). Jan 1993. 221p. (CONF-9301133-: 2. international Israeli 
conference on High Te Superconductivity, Eilat (Israel), 4-7 Jan 
1993). In Second international Israeli conference on High Te Su- 
perconductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHALCOGENIDES/phase diagrams; 
CHALCOGENIDES; CUPRATES; MONOCRYSTALS; TERNARY 
ALLOY SYSTEMS; YTTRIUM OXIDES 


4589 (NCRD-1-93, pp. 100) Microstructure, mechanical 
and electrical properties of YBaj2Cu3;0,_,/7x composites. 
Chaim, R. (Technion-lsrael Inst. of Tech., Haifa (Israel). Dept. of 
Materials Engineering); Ezer, Y. Ministry of Science and Technol- 
ogy, Jerusalem (Israel). Jan 1993. 22ip. (CONF-9301133-—: 2. 
international Israeli conference on High Te Superconductivity, Eilat 
(Israel), 4-7 Jan 1993). In Second international Israeli conference 
on High Te Superconductivity: Scientific program and abstracts. 
Order Number DE94608732. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. COMPOSITE MATERIALS/physical prop- 
erties 
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4590 (NCRD-1-938, pp. 101) Preparation and characteriza- 
tion of superconducting YBa jCu;0, thick films obtained by 
screen-printing. Tartaj, J. (Instituto de Ceramica y Vidrio, Madrid 
(Spain)); Fernandez, J.F.; Duran, P.; Moure, C. Ministry of Science 
and Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF- 
9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING FILMS/chemical 
preparation; CHALCOGENIDES; CUPRATES 


4591 (NCRD-1-93, pp. 107) Alkoxy-derived high- 
temperature superconducting thin films ZrO2-Y203 barrier 
layers. Turevskaya, E.P.; Yanovskaya, M.I.; Maleto, M.I.; Vorotilov, 
K.A.; Turova, N.Ya. Ministry of Science and Technology, Jerusalem 
(Israel). Jan 1993. 221p. (CONF-9301133-—: 2. international Israeli 
conference on High Te Superconductivity, Eilat (Israel), 4-7 Jan 
1993). In Second international Israeli conference on High Te Su- 
perconductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING FILMS/ 
electroplating; ALKOXIDES; HIGH-TC SUPERCONDUCTORS; 
ELECTROPLATING; YTTRIUM OXIDES; ZIRCONIUM OXIDES 


4592 (NCRD-1-93, pp. 117) Superconducting phase for- 
mation in BiSrCaCuO-system. Kuzannyan, A.S. (AN Armyanskoj 
SSR, Erevan (Armenia). Inst. Fizicheskikh Issledovanij); Paronyan, 
T.M. Ministry of Science and Technology, Jerusalem (Israel). Jan 
1993. 221p. (CONF-9301133-—: 2. international Israeli conference 
on High Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Sec- 
ond international Israeli conference on High Te Superconductivity: 
Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHALCOGENIDES/superconductivity; 
CHALCOGENIDES; SUPERCONDUCTIVITY 


4593 (NCRD-1-93, pp. 118) Preparation and characteriza- 
tion of superconducting BiSrCaCuO (2212 and 2223) from 
amorphous plates by splat quenching. Massalker, Y. (Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Materials 
Engineering); Baram, J. Ministry of Science and Technology, 
Jerusalem (Israel). Jan 1993. 221p. Sponsored by Ministry of Sci- 
ence and Development, Jerusalem (Israel);lsrael Electric Corp. 
Ltd., Haifa (israel). (CONF-9301133-: 2. international Israeli con- 
ference on High Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). 
In Second international Israeli conference on High Te Supercon- 
ductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTORS /crystallization; 
CHALCOGENIDES; CUPRATES; QUENCH HARDENING; SPLAT 
COOLING; SUPERCONDUCTORS; CRYSTALLIZATION 


4594 (NCRD-1-93, pp. 123) Possible explanation of the 
isotope effect in Rb3Cgp superconductor. Singh, P. (Instituto de 
Pesquisas Espaciais (INPE), Sao Jose dos Campos, SP (Brazil)); 
Kishore, R. Ministry of Science and Technology, Jerusalem (Israel). 
Jan 1993. 221p. (CONF-9301133—: 2. international Israeli confer- 
ence on High Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In 
Second international Israeli conference on High Te Superconductiv- 
ity: Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RUBIDIUM CARBIDES/superconductors; 
ISOTOPE EFFECTS; SUPERCONDUCTORS 


4595 (NCRD-—1-93, pp. 125) Single crystals studies of the 
pairing mechanism in Tlz,BazCuO, superconductors. Hermann, 
A.M. (Colorado Univ., Boulder, CO (United States). Dept. of 
Physics); Duan, H.M.; Kiehl, W.; Parathaman, M. Ministry of Sci- 
ence and Technology, Jerusalem (Israel). Jan 1993. 22ip. 
(CONF-9301133-—: 2. international Israeli conference on High Tc 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Short communication. HIGH-TC SUPERCONDUCTORS /pairing 
interactions; CUPRATES; THALLIUM COMPLEXES 


4596 (NCRD-1-93, pp. 128) The normal state of HTSC su- 
perconductors: Electron tunneling studies. Belogolovskii, M.A. 
(Donetskij Fiziko-Tekhnicheskij Inst., Donetsk (Ukraine)); Svistunov, 
V.M. Ministry of Science and Technology, Jerusalem (Israel). Jan 
1993. 221p. (CONF-9301133—: 2. international Israeli conference 
on High Tc Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Sec- 
ond international Israeli conference on High Te Superconductivity: 
Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /tunnel 
effect 


4597 (NCRD-1-93, pp. 132) Optical conductivity of 
Lay_,Sr,CuO, and soft electronic modes. Lorenzana, J. (inter- 
national School of Advanced Studies, Trieste (Italy)); Yu, L. 
Ministry of Science and Technology, Jerusalem (israel). Jan 1993. 
221p. (CONF-9301133-—: 2. international Israeli conference on High 
Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second inter- 
national Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CUPRATES/optical properties; 
CUPRATES; ELECTRONIC STRUCTURE; HARTREE-FOCK 
METHOD; LANTHANUM COMPLEXES; STRONTIUM COM- 
PLEXES 


4598 Ceramic composite coatings. Wicks, G.G. To Dept. of 
Energy. 1991. American patent application 7-796,974. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-76SR00001. Order Number DE94003031. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A thin, room-temperature-curing, ceramic composite for coating 
and patching metal substrates comprises a sol gel silica glass ma- 
trix filled with finely ground particles or fibers, preferably alumina. 
The sol gel glass is made by adding ethanol to water to form a first 
mixture, then separately adding ethanol to tetraethyl orthosilicate to 
form a second mixture, then slowly adding the first to the second 
mixture to make a third mixture, and making a slurry by adding the 
finely ground particles or fibers to the third mixture. The composite 
can be applied by spraying, brushing or trowelling. If applied to 
patch fine cracks, densification of the ceramic composite may be 
obtained to enhance sealing by applying heat during curing. 


4599 (PNL-SA-22438) Dimensional stability, optical and 
elastic properties of MgAl2O, spinel irradiated in FFTF to very 
high exposures. Garner, F.A. (Pacific Northwest Lab., Richland, 
WA (United States)); Hollenberg, G.W.; Ryan, J.L.; Li, Z.; Black, 
C.A.; Bradt, R.C. Pacific Northwest Lab., Richland, WA (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-930928- 
13: 6. international conference on fusion reactor materials, Stresa 
(Italy), 27 Sep - 1 oct 1993). Order Number DE94003809. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Stoichiometric MgAl2O, spinel specimens irradiated in FFTF- 
MOTA at temperatures between 385 and 750C to fluences ranging 
from 2.2 to 24.9 x 107 n cm —2 (E>0.1 MeV) darken signifi- 
cantly, but do not develop any significant loss in weight or change 
in dimensions. Similar behavior was observed in both single crystal 
and fully dense polycrystalline specimens. Measurements of elastic 
constants by an ultrasonic technique show that no measurable 
changes occur as a result of the irradiation. These and other re- 


sults confirm the stability of this material for fusion application as 
an electrical insulator. 


4600 


(PNL-SA-22816) Engineering limitations of ceramic 
composites for high performance and high temperature appli- 
cations. Courtright, E.L. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1993. 12p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-930858—1: Conference on processing, fabrication and ap- 
plication of advanced composites, Long Beach, CA (United States), 
9-11 Aug 1993). Order Number DE94001676. Source: OSTI; NTIS; 
GPO Dep. 


284 ERA Vol. 19, No. 2 


Some of the engineering limitations of ceramic matrix composites 
in high-temperature applications are reviewed in terms of funda- 
mental properties. The issues associated with toughness control in 
the regimes where fiber pullout is not extensive are discussed. 
Toughening will decrease with increasing temperature because 
fiber strength decreases and interfacial sliding resistance 
increases. The temperatures regime where reinforcement fibers be- 
come creep limited, as opposed to strength limited, will influence 
design considerations. Matrix cracking becomes an important high 
temperature design limiting parameter, particularly where oxygen 
can rapidly gain access to bridging fibers. Even the direct perme- 
ation of oxygen through uncracked matrices may be sufficient to 
internally degrade fibers and limit performance in some systems. 


4601 (SAND-—92-2905C) Oriented lead zirconate titanate 
thin films: Characterization of film crystallization. Voigt, J.A.; 
Tuttle, B.A.; Headley, T.J.; Eatough, M.O.; Lamppa, D.L.; Good- 
now, D. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-930405-50: 
Spring meeting of the Materials Research Society, San Francisco, 
CA (United States), 12-16 Apr 1993). Order Number DE94003104. 
Source: OSTI; NTIS; GPO Dep. 

Film processing temperature and time was varied to characterize 
the pyrochlore-to-perovskite crystallization of solution-derived PZT 
20/80 thin films. 3000 A thick films were prepared by spin deposi- 
tion using <100> single crystal MgO as substrate. By controlled 
rapid thermal processing, films at different stages in the perovskite 
crystallization process were prepared with the tetragonal PZT 20/ 
80 phase being <100>/<001> oriented relative to the MgO sur- 
face. An activation energy for the conversion process of 326 kd/ 
mole was determined by use of an Arrhenius expression using rate 
constants found by application of the method of Avrami. Activation 
energy for formation of the PZT 20/80 perovskite phase of the 
solution-derived films compared favorably with that calculated from 
data by Kwok and Desu for sputter-deposited 3500 A thick PZT 55/ 
45 films. Similarity in activation energies indicates that the energet- 
ics of the conversion process are not strongly dependent on the 
method used for film deposition. 


4602 (SAND—93-0172) Advances in preparing and charac- 
terizing low density pan-carbon microcellular foam. Lagasse, 
R.R.; Leslie, P.K.; Thompson, K.R.; Weagley, R.J. Sandia National 
Labs., Albuquerque, NM (United States). Sep 1993. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94002278. Source: OSTI; 
NTIS; GPO Dep. 

This report documents an improved preparation of low density 
microcellular carbon as well as characterization of spatial homo- 
geneity. The report also documents the process for preparing the 
nficrocellular carbon from poly(acrylonitrile) raw material. A micro- 
cellular polymer precursor (0.025 g/cc) is first prepared via a 
solution-based process and then pyrolyzed to produce the micro- 
cellular carbon in a monolithic form (0.05 g/cc). The process 
improvement developed in this study permits the pore structure of 
the n-ficrocellular polymer precursor and the microcellular carbon 
to be reproduced consistently in different laboratories. Pore struc- 
ture is affected by the completeness of dissolution of the polymer 
raw material, which variable can be adjusted via dissolution tem- 
perature or particle size of the raw material. The second topic in 
this report involves determining the spatial fluctuation in mass den- 
sity caused by periodic, millimeter-scale bands, known as ‘tree 
rings’ visible on machined surfaces of the carbon monoliths. To 
measure the fluctuations, we developed a high precision, spatially 
resolved X-ray transmission technique. The periodic bands caused 
less than +2% variation of mass density in a microcellular carbon 
having average density 0.041 g/cc. 


4603 (SAND-93-1126C) MBE grown IIl-V strain relaxed 
buffer layers and superlattices characterized by atomic force 
microscopy. Howard, A.J.; Fritz, |.J.; Drummond, T.J.; Olsen, J.A.; 
Hammons, B.E.; Kurtz, S.R.; Brennan, T.M. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9311104—12: 40. national symposium of the 





American Vacuum Society (AVS), Orlando, FL (United States), 15- 
19 Nov 1993). Order Number DE94002931. Source: OSTI; NTIS; 
GPO Dep. 

Using atomic force microscopy (AFM), the authors have investi- 
gated the effects of growth temperature and dopant incorporation 
on the surface morphology of MBE grown graded buffer layers and 
strained layer superlattices (SLSs) in the InGaAlAs/GaAs and 
InAsSb/inSb material systems. The AFM results show quantita- 
tively that over the temperature range from 380 to 545 C, graded 
inxAl;__.As(x = 0.05 — 0.32) buffer layers grown at high tempera- 
tures (~520 C), and graded In,Ga,_,As (x = 0.05 — 0.33) buffer 
layers and Inp.4Gao.¢As/Ino 26Alo.35Gao.39As SLSs grown at low 
temperatures (~400 C) have the lowest RMS roughness. Also, for 
SLSs InAso.2;Sbo.79/InSb, undoped layers grown at 470 C were 
smoother than undoped layers grown at 420 C and Be-doped lay- 
ers grown at 470 C. These results illustrate the role of surface 
tension in the growth of strained layer materials near the melting 
temperature of the InAs,Sb_,/InSb superlattice. Nomarski 
interference and transmission electron microscopies, |R photolumi- 
nescence, x-ray diffraction, and photocurrent spectroscopy were 
also used to evaluate the relative quality of the material but usu- 
ally, the results were not conclusive. 


4604 (SAND-93-1725C) The structural, chemical, and 
electrical properties of He-implantation-induced nanocavities 
in silicon. Seager, C.H.; Myers, S.M.; Follstaedt, D.M.; Stein, H.J.; 
Wampler, W.R. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9308191-1: 3. workshop on the role of point defects/defect 
complexes in silicon device fabrication, Vail, CO (United States), 
16-18 Aug 1993). Order Number DE94002681. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Si implanted with He to doses of about 2 x 10'®em-? and 
greater and annealed at high temperatures develops a layer of 
internal nanocavities near the end of the He range. Above an an- 
nealing temperature of 700 C, all the implanted He escapes from 
these implanted samples, and the resultant internal cavity surfaces 
can be shown to possess a high density of chemically reactive Si 
dangling orbitals. These structures, in addition to possessing a va- 
riety of interesting electronic properties, have recently been shown 
to hold great promise as getters for removing undesirable impuri- 
ties from the silicon matrix. Here the authors describe some of the 
structural features of these nanocavities and studies which have 
been used to accurately determine the binding energy of H and Cu 
to Si atoms at the cavity walls. Recently, they have also demon- 
strated that these nanocavities capture large densities of majority 
carriers in n- and p-type silicon. These electrical measurements 
have demonstrated that the nanocavity electronic states possess 
both acceptor and donor levels in the Si forbidden gap. The 
approximate location of these levels has been determined by a va- 
riety of different types of capacitance transient spectroscopy. 


4605 (SAND-93-2681C) Double layer capacitance of 
carbon foam electrodes. Deinick, F.M. (Sandia National Labs., Al- 
buquerque, NM (United States)); Ingersoll, D.; Firsich, D. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-931204—-1: 3. international 
seminar on double layer capacitors and similar energy storage sys- 
tems, Deerfield Beach, FL (United States), 6-8 Dec 1993). Order 
Number DE94002651. Source: OSTI; NTIS; GPO Dep. 

We have evaluated a wide variety of microcellular carbon foams 
prepared by the controlled pyrolysis and carbonization of several 
polymers including: polyacrylonitrile (PAN), polymethacryloni- 
trie (PMAN), resorcinol/formaldehyde (RF),  divinylbenzene/ 
methacrylonitrile (DVB), phenolics (furfuryValcohol), and cellulose 
polymers such as Rayon. The porosity may be established by 
several processes including: Gelation (1-5), phase separation (1- 
3,5-8), emulsion (1,9,10), aerogel/xerogel formation (1,11,12,13), 
replication (14) and activation. In this report we present the com- 
plex impedance analysis and double layer charging characteristics 
of electrodes prepared from one of these materials for double layer 
capacitor applications, namely activated cellulose derived microcel- 
lular carbon foam. 
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4606 (SLAC-PUB-6300) The epitaxial growth of Ge on 
$Si(100) using Te as a surfactant. Yang, X. (Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States)); Wu, J.; Cao, R.; 
Terry, J.; Pianetta, P.; Li, J.S. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (SLAC/SSRL-0041; CONF-930405-51: Spring 
meeting of the Materials Research Society, San Francisco, CA 
(United States), 12-16 Apr 1993). Order Number DE94003437. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Epitaxial growth of Ge on Si using Te as a surfactant was stud- 
ied with high resolution photoemission, low energy electron 
diffraction and cross-sectional transmission electron microscopy. 
The growth mode of Ge on Si changed from Stranski-Krastanov to 
layer-by-layer mode when 1/4 ML Te atoms were on the surface. 
During the growth, Te atoms segregated to the top of the surface. 
If the growth temperature is too high (above ~ 450C), the Te cov- 
erage was less than the necessary coverage to keep the layer by 
layer growth, and the growth mode of Ge on Si is still S-K. 


4607 (UCRL-JC—113468) Processing and mechanical 
properties of laminated metal composites of Al 6090-25 vol % 
SiC, and Al 5182. Syn, C.K. (Lawrence Livermore National Lab., 
CA (United States)); Lesuer, D.R.; Sherby, O.D. Lawrence Liver- 
more National Lab., CA (United States). 19 Mar 1993. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9306274—1: International sym- 
posium on light materials for transportation systems, Kyongju 
(Korea, Republic of), 20-23 Jun 1993). Order Number 
DE94001070. Source: OSTI; NTIS; GPO Dep. 

Multi-layer laminate metal composites (LMCs) containing equal 
volume percent of Al 5182 and Al 6090-25 Vol.% SiC, were made. 
The laminates were prepared by hot pressing alternate layers to a 
fourth of initial height at 450C in argon gas atmosphere. Some 
laminates were warm rolled by repeatedly heating to 450C and 
rolling. The large plastic deformation ensured good bonding be- 
tween layers. Tensile properties, fracture toughness, and damping 
capacity of these deformation-bonded laminates were measured. 
Surface descaling prior to lamination enhanced the tensile proper- 
ties and toughness substantially. Post-lamination T6 heat treatment 
increased tensile yield and flow stress and reduced the ductility. 
Interfaces and dissimilar properties of the component materials en- 
hanced the damping capacity. Yield and tensile strengths were 
slightly lower than values calculated from rule-of-averages based 
on the component materials. Toughness and damping capacity 
were, on the other hand, far superior to those of component mate- 
rials. Ductility of the laminates was increased as the layer 
thickness was reduced. 


4608 (UCRL-JC—113724) Equivalent performance in differ- 
ent helical resonator plasma polymerization coater platforms. 
Brusasco, R.M. Lawrence Livermore National Lab., CA (United 
States). Nov 1993. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9311104— 
4: 40. national symposium of the American Vacuum Society (AVS), 
Orlando, FL (United States), 15-19 Nov 1993). Order Number 
DE94001517. Source: OSTI; NTIS; GPO Dep. 

Plasma polymerization is used in fabricating target mandrels for 
implosion experiments on the NOVA laser. As part of effort to 
translate the theoretical aspects of plasma polymerization funda- 
mentals into practical improvements in a production oriented 
environment, a study was done to determine the cause of differ- 
ences in polymer deposition characteristics between two similar 
plasma polymerization devices. Full characterization of the coating 
system parameters revealed differences in the flow rate, RF power 
dissipation and system pressure which were subsequently changed 
to make the coaters equivalent in this sense; this was found insuffi- 
cient to ensure equivalent performance. An experiment designed to 
test effect of changing operating conditions of helical resonator 
plasma applicator indicated that the cause of performance discrep- 
ancy did not lie with the plasma generation equipment. Substrate 
positioning was found to be a critical factor in determining the de- 
position rate of plasma polymer but played no significant role in the 
development of rough surfaces. Surface texture was dependent 
gas flow rates and RF power dissipation. 
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4609 (UCRL-JC—114736) An investigation of cavitation in 
a mechanically alloyed 15 vol % SiCp/IN9021 aluminum com- 
posite. Higashi, K. (Osaka Prefecture (Japan). Dept. of Mechanical 
Systems Engineering); Okada, T.; Mukai, T.; Tanimura, S.; Nieh, 
T.G.; Wadsworth, J. Lawrence Livermore National Lab., CA (United 
States). Jul 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9308122— 
16: International Union of Materials Research Societies on 
advanced materials, Tokyo (Japan), 31 Aug - 4 sep 1993). Order 
Number DE94003371. Source: OSTI; NTIS; GPO Dep. 

A mechanically alloyed 15 vol % SiCp/IN9021 aluminum compos- 
ite exhibited a maximum elongation of 610 % at a very high strain 
of 5 s~' at 823 K. Nonetheless, the maximum elongation was ob- 
tained at a lower strain rate than that where the maximum m value 
(about 0.5) was obtained. This discrepancy between the optimum 
superplastic strain rate for the largest elongation and the strain rate 
for the maximum m value was believed to be associated with the 
cavitation behavior. Cavitation behavior of the SiCp/IN9021 alu- 
minum composite was, therefore, carried out. It was found that 
cavities initiated at ends of particulate reinforcements and parallel 
to the applied stress direction within initial small strains, and their 
subsequent growth and coalescence invariably leads to premature 
failure. Experimental results indicated that cavity growth is plasticity 
controlled and can be described by a model proposed by Stowell. 


4610 (Y/EN-4687) Material properties of hollow clay tile 
and existing mortar characterization study. Butala, M.B.; Jones, 
W.D. Oak Ridge Y-12 Plant, TN (United States). Oct 1993. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. (CONF-9310102-37: 4. energy natural 
phenomena hazards mitigation conference, Atlanta, GA (United 
States), 19-22 Oct 1993). Order Number DE94003681. Source: 
OSTI; NTIS; GPO Dep. 

Several Buildings at the Department of Energy (DOE) Oak Ridge 
Y-12 Plant were constructed (circa 1950) using unreinforced hollow 
clay tile (UHCT) masonry walls, which act as shear walls to resist 
lateral forces. A comprehensive test program, managed by the 
Center for Natural Phenomena Engineering (CNPE) of Martin Mari- 
etta Energy Systems, Inc. (MMES), is under way to determine 
material properties of existing hollow clay tile walls that will be 
used to help determine the structural strength of those buildings. 
This paper presents the results of several types of material prop- 
erty tests of 4-in.- and 8-in.-thick hollow clay tiles. These tests 
include determination of weight, size, void area, net area and gross 
area, initial rate of absorption, absorption, modules of rupture, split- 
ting tensile strength, and compressive strength. The tests were 
performed on old, reclaimed tiles and new tiles. A total of 336 tiles 
were tested. The stress-strain relationship for 40 specimens was 
also obtained. All testing was performed in accordance with ASTM 
standards and procedures developed by CNPE. This paper also 
presents the results of an investigation of mortar removed from the 
existing walls. The mortar characterization study was performed by 
Testwell Craig Materials Consultants (TCMC) under subcontract to 
MMES. Petrographic and chemical investigations were conducted 
on 18 mortar samples removed from four buildings at the plant. 
The primary purpose of the investigations was to evaluate the 
properties of existing mortar and provide a similar specification for 
the mortar to be used for construction of test specimens and test 
walls for the test program. The study showed variability in the mor- 
tars among buildings and among different locations within a 
building; it was concluded that an average mortar mix conforming 
to ASTM type N proportioned by volume of Portland cement, hy- 
drated lime, and Tennessee river sand would be used to conduct 
further laboratory studies of masonry assemblages. 


4611 (Y/EN-5073) The effect of prior out-of-plane damage 
on the in-plane behavior of unreinforced masonry infilled 
frames. Henderson, R.C. (Martin Marietta Energy Systems, Inc., 
Oak Ridge, TN (United States). Center for Natural Phenomena En- 
gineering); Jones, W.D.; Burdette, E.G.; Porter, M.L. Oak Ridge 
Y-12 Plant, TN (United States). 25 Aug 1993. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. (CONF-9310102-39: 4. energy natural phenomena 
hazards mitigation conference, Atlanta, GA (United States), 19-22 
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Oct 1993). Order Number DE94003683. Source: OSTI; NTIS; GPO 
Dep. 

In order to address the effect of prior out-of-plane damage on the 
in-plane behavior of unreinforced masonry infills, two full-scale (24 
feet tall by 28 feet long) structural clay tile infills and one frame- 
only (no infilling) were constructed and tested. The infilled frame, 
consisting of two wide flange columns surrounded by masonry 
plasters and an eccentric wide flange purlin, was identical to many 
of the infills located at the Oak Ridge Y-12 Plant. The masonry 
infill was approximately 12.5 inches thick and was composed of in- 
dividual four- and eight-inch hollow clay tile (HCT) units. One of the 
infill panels was tested out-of-plane by four quasi-static actuators — 
two on each column. The test structure was deflected out-of-plane 
equally at all four actuator locations in order to simulate the com- 
puted deflection path of the top and bottom chords of a roof truss 
framing into the columns at these locations. Prior to the infill test- 
ing, a bare frame was loaded similarly in order to determine the 
behavior and stiffness contribution of the frame only. Following the 
out-of-plane test of the infilled panel, the structure was loaded in- 
plane to failure in order to ascertain residual strength. A second, 
identical infilled frame was then constructed and tested in-plane to 
failure. In this way, in-plane behavior with and without prior out-of- 
plane damage could be established and compared. For both 
out-of-plane and in-plane testing, reversed-cyclic quasi-static load- 
ing was used in order to obtain full tension/compression hystereses. 
Also, natural frequencies of the first infilled panel were determined 
before and after the out-of-plane testing. This paper describes the 
test series and discusses the conclusions pertinent to the effect of 
out-of-plane cracking on in-plane stiffness and behavior. 
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Refer also to citation(s) 3081, 3085, 3086, 3140, 3151, 3195, 
3721, 3846, 3847, 5186, 5332, 5339, 5793 


4612 (ANUCHMWCP-80915) Pulsed fon beam surface 
analysis (PIBSA) as a means of in-situ real-time analysis of 
thin films during growth. Krauss, A.R (Argonne National Lab., IL 
(United States)); Lamich, GJ.; Gruen, D.M.; Lin, Y.; Chang, 
R.P.H.; Auciello, O.; Schultz, J.A. Argonne National Lab., IL 
(United States). [1993]. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9311104—1: 40. national symposium of the American Vacuum 
Society (AVS), Orlando, FL (United States), 15-19 Nov 1993). Or- 
der Number DE94001276. Source: OSTI; NTIS; GPO Dep. 

Low energy (5-15 keV) pulsed ion beam surface analysis 
(PIBSA) comprises several different surface spectroscopies which 
provide a wide range of information relevant to growth of single 
and multi-component semiconductor, metal and metal oxide thin 
f@ and layered structures. lon beam methods have not been 
widely used as an in-situ monitor of thin film growth. PIBSA has 
been developed as a non-destructive, in-situ, real-time probe of 
thin film composition and structure which does not physically inter- 
fere with deposition. Several PIBSA versions are exceptionally 
surface-specific, yet can yield high resolution data at ambient pres- 
sures in excess of 1 m Torr (4-5 orders of magnitude higher than 
conventional surface analytic methods). Therefore, PIBSA is ideal 
for studying ultra-thin layers and atomically abrupt interfaces. 
PIBSA instrumentation designed for use as an in-situ, real-time 
monitor of growth processes for single and multi-component thin 
films and layered structures is described. Representative data are 
shown for in-situ analysis of Pb and Zr layers at room temperature 
and high vacuum, as well as under conditions for growth of PZT 
perovskite films on MgO and RuOz substrates. 


4613 (ANLU/CHM/CP-81119) Studies of thin-film growth, 
adsorption, and oxidation by in situ, real-time, and ex situ ion 
beam analysis. Lin, Y. (Argonne National Lab., IL (United States)); 
Krauss, A.R.; Gruen, D.M.; Nishino, Y.; Chang, R.P.H. Argonne 
National Lab., IL (United States). [1993]. 25p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 





(CONF-9311104—8: 40. national symposium of the American Vac- 
uum Society (AVS), Orlando, FL (United States), 15-19 Nov 1993). 
Order Number DE94002907. Source: OSTI; NTIS; GPO Dep. 

We have developed a time-of-flight (TOF) ion scattering and di- 
rect recoil spectrometer (ISS/DRS) to study the surface composition 
and reconstruction of metals, metal-oxides, and semiconductors, 
and to provide in situ characterization of the thin-film deposition 
process. In situ, real-time study of Pb, Zr, and Ru ultrathin films 
produced by ion beam sputter deposition is presented as demon- 
stration of pulsed ion beam surface analysis (PIBSA) as a means 
of characterizing monolayer and submonolayer growth, both in 
UHV and in mTorr oxygen background. The capability of perform- 
ing surface analysis at pressures >10-° Torr is unique to pulsed 
ion beam surface analysis among surface analytical methods and 
enables the in situ monitoring of oxide thin-film growth processes 
and surface-gas phase reactions. Using angular-resolved ISS 
(ARISS), combined with Auger electron spectroscopy (AES), we 
studied the oxygen adsorption and reconstruction of (001) oriented 
InSb thin-film surfaces. It was found that the adsorption of molecu- 
lar oxygen on the InSb (001) surface is consistent with the 
Langmuir model. Oxygen adsorption preferentially occurs on the 
antimony sites corresponding to the extension of the lattice into the 
vacuum and reduces the inward contraction of the first two layers 
of the clean InSb (001) surface relative to the bulk atomic spacing. 


4614 (ANL/OTD-APS/CP-81161) Third generation syn- 
chrotron radiation applied to materials science. Kaufmann, 
E.N.; Yun, W. Argonne National Lab., IL (United States). [1993]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9308122-15: International 
Union of Materials Research Societies on advanced materials, 
Tokyo (Japan), 31 Aug - 4 sep 1993). Order Number DE94002905. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Utility of synchrotron radiation for characterization of materials 
and ramifications of availability of new _ third-generation, 
high-energy, high-intensity sources of synchrotron radiation are dis- 
cussed. Examples are given of power of x-ray analysis techniques 
to be expected with these new machines. 


4615 (CEA-CONF-11529) Electrostatic deposit of 
aerosols on silicon wafers - application to the microelectronic 
industry. Pourprix, M. (CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection de |’Environnement et des 
Installations); Mesbah, B. CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection de I’Environnement et des 
Installations. 1992. 2p. (In French). (CONF-9205383—-: Workshops 
on electrostatic, Poitiers (France), 12-13 May 1992). Order Number 
DE94608489. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. AEROSOLS/deposits; ELEC- 
TROSTATIC SPECTROMETERS; AEROSOLS; DEPOSITS; 
COATINGS; DEPOSITION; ELECTROSTATIC ANALYZERS; 
ELECTROSTATICS; PARTICLE MOBILITY; SPECTROSCOPY 


4616 (CONF-931081-5) Fifty years of continuous im- 
provement: (What has DOE done for analytical chemistry?). 
Shults, W.D. Oak Ridge National Lab., TN (United States). [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 34. ORNL/DOE conference on 
analytical chemistry in energy technology; Gatlinburg, TN (United 
States); 5-7 Oct 1993. Order Number DE94002539. Source: OSTI; 
NTIS; GPO Dep. 

Over the past fifty years, analytical scientist within the DOE com- 
plex have had a tremendous impact on the field of analytical 
chemistry. This paper suggests six “high impact” research/ 
development areas that either originated within or were brought to 
maturity within the DOE laboratories. “High impact” means they 
lead to new subdisciplines or to new ways of doing business. 


4617 (DOE/ER/13434-1) Development of laser-ion beam 
photodissociation methods: Progress report, December 1, 
1992—November 30, 1993. Russell, D.H. Texas A and M Univ., 
College Station, TX (United States). Dept. of Chemistry. Aug 1992. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG0O5-85ER13434. Order Number DE94003291. Source: 
OSTI; NTIS; GPO Dep. 
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Research efforts were concentrated on developing the tandem 
magnetic sector (EB)/reflection-time-of-flight (TOF) instrument, 
preliminary experiments with tandem TOF/TOF instruments, devel- 
oping method for performing photodissociation with pulsed lasers, 
experiments with laser ionization of aerosol particles, matrix- 
assisted laser desorption ionization (MALDI), and ion-molecule 
reaction chemistry of ground and excited state transition metal 
ions. This progress report is divided into: photodissociation, MALDI 
(including aerosols), and ion chemistry fundamentals. 


4618 (DOE/ER/13463—-10) Novel macrocyclic carriers for 
proton-coupled liquid membrane transport: Progress report, 
December 1, 1992—November 30, 1993. Lamb, J.D.; Bradshaw, 
J.S.; Shirts, R.B.; Izatt, R.M. Brigham Young Univ., Provo, UT 
(United States). Dept. of Chemistry. 1 Aug 1993. 23p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER13463. Order Number DE94003663. Source: OSTI; NTIS; 
GPO Dep. 

Methods were devised for preparing cryptands (bicyclic ligands). 
Effects of addition of hydrophobic side chains on crown ethers 
used in separation systems; crowns containing side chains of vary- 
ing lengths were studied in back extraction and dual module hollow 
fiber membrane separation experiments. Thermodynamics of 
macrocycle-cation reactions were studied at high temperature. Ef- 
fort was made on computer (molecular mechanics) modeling of 


macrocycle binding of alkali metal ions in gas phase. 8 figs, 26 
refs. 


4619 (DOE/ER/13786-T4) Mechanisms of flow through 
compressible porous beds in sedimentation, filtration, cen- 
trifugation, deliquoring, and ceramic processing: Progress 
report, January 1993—November 1993. Tiller, F.M. Houston Univ., 
TX (United States). Dept. of Chemical Engineering. Nov 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-87ER13786. Order Number DE94003286. Source: 
OSTI; NTIS; GPO Dep. 

The research program is involved with the area of solid/liquid 
separation including sedimentation, thickening, cake filtration, cen- 
trifugation, expression, washing, deep-bed filtration, screening, and 
membrane separation. Objective is the unification of theoretical 
approaches to solid/liquid separations. The research is divided ac- 
cording to: Centrifugation, cake filtration, sedimentation/thickening, 
and optimization studies (tubular arrangements in candle filters; 
maximizing filtration rates with filter aids). 


4620 (DOE/ER/13996—4) [High definition Raman micro- 
scopic imaging]: Progress report, May 1, 1992—June 30, 1993. 
Morris, M.D. Michigan Univ., Ann Arbor, MI (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-89ER13996. Order Number DE94003158. Source: 
OSTI; NTIS; GPO Dep. 

Confocal Raman microscopy was developed and used to study 
molecular sulfur inclusions in glass pellets. The Raman spectrum 
of water was used as a noninvasive temperature probe in operat- 
ing electrophoresis capillaries. A macro-scale imager was used to 
image water Raman scattering using 30 mW 532 nm; it can be 
used to map boundaries, impurity distributions, and morphological 
changes in polymers and ceramics. A holographic beam splitter 
was obtained. Surface-enhanced Raman spectra was obtained 
from inside zebra fish embryos as a model system. Future re- 
search plans are given. 


4621 (DOE/PC/90293-T10) High temperature membranes 
for H2S and SO, separations: Quarterly progress report, April 
1, 1993—June 30, 1993. Winnick, J. Georgia Inst. of Tech., Atlanta, 
GA (United States). School of Chemical Engineering. [1993]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90293. Order Number DE94001977. Source: 
OSTI; NTIS; GPO Dep. 

Successful removal of SO, from flue gas depends on the devel- 
opment of a membrane able to achieve a current density of 50 ma/ 
cm? at a total voltage of approximately 1V. Flooding of electrode 
has been identified as a problem, leading to increasing polarization 
over time. The resulting reduction of surface area also tends to 
limit the mass transfer flux, reducing the efficiency of the cell. To 
reduce flooding, new materials and techniques of manufacture will 
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be investigated, in the attempt to produce a ceramic membrane of 
approximately 50% theoretical density. This membrane must have 
proper pore size distribution to ensure sufficient capillary force to 
prevent impregnated electrolyte from flooding electrodes, and sub- 
sequently drying the ceramic membrane. Various methods of 
matrix production were studied this quarter: tape casting, pressing 
and sintering, and slip casting. Each will be discussed in turn. 
Electrolyte introduction to the cell is a continuing problem. The de- 
velopment of a method is still being investigated. Ideally, the 
electrolyte would be introduced as powder with binder in a green 
body. This binder would bum away at temperatures of approxi- 
mately 300°C, leaving pure electrolyte to melt and complete the 
ionic path necessary for the electrochemical cell. The electrolyte 


used this quarter was, exclusively, a 90wt%K2S207/lIOWt%V205 
mixture. 


4622 (IA-1481, pp. 125-127) Isotope ratio measurements 
of U, Pb, Hf and Nd in solutions and of Pb glasses with a dou- 
ble focusing multiple collector ICP-MS. Walder, A.J.; Freedman, 
P.A.; Abell, 1.D.; Walkden, P.; Platzner, |. Israel Atomic Energy 
Commission, Tel Aviv (israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ISOTOPE RATIO/quantitative chemical 
analysis; HAFNIUM ISOTOPES; LEAD ISOTOPES; NEODYMIUM 
ISOTOPES; URANIUM ISOTOPES 


4623 (IA—1481, pp. 201) Modeling the dynamic character- 
istics of the Zirconium-Hafnium solvent extraction system via 
neural networks. Ben-Haim, M.; Boger, Z. Israel Atomic Energy 
Commission, Tel Aviv (israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 2729p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HAFNIUM/solvent extraction; ZIRCONIUM/ 
solvent extraction; CHEMICAL REACTION YIELD; HAFNIUM; 
NEURAL NETWORKS; ZIRCONIUM 


4624 (INIS-RU-358, pp. 49-50) Rapid method for measur- 
ing the actinide content in irradiated HTGR fuel compositions. 
Gudkov, A.N.; Zakharov, S.V.; Kozar’, A.A.; Kotlyarov, A.A.; Kure- 
pin, A.D.;  Khrulev, AA. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). in Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Method of a spectrometry with laser microsampling is used to 
determine actinide (plutonium, curium, americium) contents in irra- 
diated fuel compositions (uranium dioxide, graphite, silicon 
carbide). Laser microsampling to intermediate collector with suc- 
cessive transport of evaporated material to plane sublayer was 
provided in result of laser beam interaction with the surface of 
coated fuel particle chaotically rotating in a gas jet. 2 refs., 1 fig. 


4625 


(INIS-RU-358, pp. 61-63) Features of metrological 
characteristics of helium chromatographs and estimation of 
their stability as applied to problems of impurities control in 
coolant of HTGR plants. Milinskaya, |.N.; Romanov, N.A.; Rotin, 
V.A.; Traktuev, O.M.; Fedoseenkov, A.N.; Khrulev, A.A.; Yusfin, 
V.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 


SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1990. 80p. (in Russian). In Problems 
of nuclear science and technique: Scientific-technical collection. 
Order Number DE94607021. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Two models of helium chromatographs with complete automation 
of analysis, which can be installed and used independently, have 
been developed. They are used to determine contents of hydro- 
gen, oxygen, methane, humidity, carbon oxide and dioxide 
impurities in concentration range of 5x10—-5-10-1 vol.% in helium 
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coolant. Helium chromatographs are used for control of impurity 
content in the HTGR plant coolant. 2 refs., 3 tabs. 


4626 (LA-12655-MS) Effects of ionizing radiation on mod- 
ern ion exchange materials. Marsh, S.F.; Pillay, K.K.S. Los 
Alamos National Lab., NM (United States). Oct 1993. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94001569. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We review published studies of the effects of ionizing radiation 
on ion exchange materials, emphasizing those published in recent 
years. A brief overview is followed by a more detailed examina- 
tion of recent developments. Our review includes  styrene/ 
divinylbenzene copolymers with cation-exchange or anion- 
exchange functional groups, polyvinylpyridine anion exchangers, 
chelating resins, multifunctional resins, and inorganic exchangers. 
In general, strong-acid cation exchange resins are more resistant 
to radiation than are strong-base anion exchange resins, and 
polyvinylpyridine resins are more resistant than polystyrene resins. 
Cross-linkage, salt form, moisture content, and the surrounding 
medium all affect the radiation stability of a specific exchanger. In- 
organic exchangers usually, but not always, exhibit high radiation 
resistance. Liquid ion exchangers, which have been used so exten- 
sively in nuclear processing applications, also are included. 


4627 (ORNL/TM-12196) New FORTRAN computer pro- 
grams to acquire and process isotopic mass spectrometric 
data: Operator's manual. Smith, D.H.; McKown, H.S. Oak Ridge 
National Lab., TN (United States). Sep 1993. 117p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE94003174. Source: OSTI; NT!S; 
INIS; GPO Dep. 

This TM is one of a pair that describes ORNL-developed soft- 
ware for acquisition and processing of isotope ratio mass spectral 
data. This TM is directed at the laboratory analyst. No technical 
knowledge of the programs and programming is required. It de- 
scribes how to create and edit files, how to acquire and process 
data, and how to set up files to obtain the desired results. The aim 
of this TM is to serve as a utilitarian instruction manual, a “how to” 
approach rather than a “why?” 


4628 Voltametric analysis apparatus and method. Almon, 
A.C. To US Dept. of Energy. 1991. American patent application 7- 
754,841. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94003066. Source: OSTI; NTIS; GPO Dep. 

An apparatus and method are disclosed for electrochemical anal- 
ysis of elements in solution. An auxiliary electrode a reference 
electrode and five working electrodes are positioned in a container 
containing a sample solution. The working electrodes are spaced 
apart evenly from each other and auxiliary electrode to minimize 
any inter-electrode interference that may occur during analysis. An 
electric potential is applied between auxiliary electrode and each of 
the working electrodes. Simultaneous measurements taken of the 
current flow through each of the working electrodes for each given 
potential in a potential range are used for identifying chemical 
elements present in sample solution and their respective concen- 
trations. Multiple working electrodes enable a more positive 
identification to be made by providing unique data characteristic of 
chemical elements present in the sample solution. 


4629 A device for the determination of low concentrations 
of oxygen in carbonaceous materials. Schultz, H. To Dept. of 
Energy. 1991. American patent application 7-765,079. 16p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94003052. Source: OSTI; NTIS; GPO Dep. 

Oxygen in carbonaceous materials is converted to carbon 
monoxide (CO) by pyrolyzing the material in a stream of oxygen- 
free helium. The CO is reacted with Ni®, a radioactive isotope of 
nickel, to form nickel tetracarbanyl (Ni®*(CO),4) which is carried by 
the helium stream into a flow-through gas proportional counter. The 
quantity of Ni(CO), is determined by the radioactivity of the gas as 
measured by the gas proportional counter. After exiting the flow 
through counter the Nig3(CO),4 is destroyed by exposing it to high 
temperatures. The Nig3 is retained within the apparatus while the 





CO is flushed from the system after being oxidized to carbon diox- 
ide (CO2). The detection limit is estimated to be less than 1 part 
per billion oxygen for a 10 mg sample. 


4630 Small system for tritium accelerator mass spectrome- 
try. Roberts, M.L.; Davis, J.C. To Dept. of Energy. 1991. American 
patent application 7-783,803. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94003037. Source: OSTI; NTIS; INIS; GPO Dep. 

This invention is comprised of an apparatus for ionizing and ac- 
celerating a sample containing isotopes of hydrogen and detecting 
the ratios of hydrogen isotopes contained in the sample. An ion 
source generates a substantially linear ion beam including ions of 
tritium from the sample. A radiofrequency quadrupole accelerator is 
directly coupled to and axially aligned with the source at an angle 
of substantially zero degrees. The accelerator accelerates species 
of the sample having different mass to different energy levels along 
the same axis as the ion beam. A spectrometer is used to detect 
the concentration of tritium ions in the sample. In one form of the 
invention, an energy loss spectrometer is used which includes a 
foil to block the passage of hydrogen, deuterium and °He ions, and 
a surface barrier or scintillation detector to detect the concentration 
of tritium ions. In another form of the invention, a combined mo- 
mentum/energy loss spectrometer is used which includes a magnet 
to separate the ion beams, with Faraday cups to measure the hy- 
drogen and deuterium and a surface barrier or scintillation detector 
for the tritium ions. 


4631 (PINSTECH/HPD—141) A novel method for the deter- 
mination of Tc in the environmental samples using ICP-MS. 
Ihsanullah. Pakistan Inst. of Nuclear Science and Technology, Is- 
lamabad (Pakistan). Health Physics Div. Aug 1991. 18p. Order 
Number DE94607022. Source: OSTI; NTIS (US Sales Only); INIS. 
A radiochemical procedure for the determination of 9°Tc to over- 
come the problems of presentation of the sample for ICP-MS and 
the low specific radioactivity found in environmental samples is op- 
timised. The percentage chemical yield for water and soil samples 
was found to be around 65 and for biological samples about 70. 
The limit of detection of °°Te by ICP-MS was 0.004 ppb. (author). 


4632 (RCM-00793) Determination and control of activity 
in radioactive waste as part of product control: Final report. 
Baumgaertner, F.; Bittner, U.; Henkelmann, R.; Kim, M.; Krebs, K.; 
Lierse, C.; Nyitrai, J,; Stephan, K. Technische Univ. Muenchen, 
Garching (Germany). Inst. fuer Radiochemie. May 1993. 97p. Con- 
tract Fl1W-0258-D. Order Number DE94727006. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Research and development investigations have been performed 
for the control of the activity inventory using the following methods 
and techniques: non-destructive determination of actinide content 
in waste through passive neutron measurement including the 
examination of various parameters on detection efficiency; develop- 
ment of dissolution and decomposition techniques for the various 
waste groups; and development of methods for individual separa- 
tion of radioisotopes and measurement of selected nuclides with 
main emphasis to Fe-55, Ni-59, Ni-63, Sr-90, 1-129, Ra-226, Ra- 
228 and actinides. A comprehensive review of published literature 
concerning active and passive neutron emission as well as prompt 
and delayed neutron emission; dissolution and decomposition tech- 
niques; rapid chemical separation and measurements techniques 
for the above mentioned radionuclides; and basic radionuclide data 
is given. (orig.) 


4633 (SAND—93-0997C) Multivariate calibration applied to 
near-infrared spectroscopy for the quantitative analysis of di- 
lute aqueous solutions. Haaland, D.M.; Jones, H.D.T. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930826-3: 9. international 
conference on Fourier transform spectroscopy, Calgary (Canada), 
23-27 Aug 1993). Order Number DE94003231. Source: OSTI; 
NTIS; GPO Dep. 

The penetration depths possible with near-infrared spectroscopy 
make it well suited for reagentless monitoring of analytes in body 
fluids or noninvasive monitoring of human tissue. As an initial step 
in achieving these goals, we have conducted near-infrared in-vitro 
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experiments of dilute aqueous solutions containing analytes of 
physiological importance. By combining partial least squares (PLS) 
multivariate calibration methods with Latin Hypercube statistical 
design, we have obtained precise near-infrared spectral determina- 
tions of urea, statistical designs, we have obtained precise 
near-infrared spectral determinations of urea, creatinine, and NaCl 
in dilute aqueous solutions. Cross-validated PLS calibrations for 
the three analytes and temperature were very precise and resulted 
in R? values greater than 0.997. 


4634 (SAND-—93-2057C) The chemistry of particulate for- 
mation in fluorocarbon plasmas. Buss, R.J.; Hareland, W.A. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9308151-—2: North Atlantic 
Treaty Organization (NATO) advanced research workshop, 
Toulouse (France), 30 Aug - 3 sep 1993). Order Number 
DE94001500. Source: OSTI; NTIS; INIS; GPO Dep. 

The production, suspension and transport of fluorocarbon partic- 
ulates in rf discharges have been studied using in situ laser light 
scattering and ex situ chemical analysis. The time evolution of the 
spatial distribution of suspended particles was obtained by 2-D 
imaging of the scattered light. The chemistry of the discharge was 
varied by the use of a range of pure fluorocarbon gases and mix- 
tures with argon, oxygen and hydrogen-containing molecules. The 
addition of hydrogen to a fluorocarbon discharge increases the rate 
of formation of particles although these powders are found by FTIR 
to contain negligible hydrogen. Particle formation rates correlate 
with polymer deposition rates and are independent of apparatus 
history. It is proposed that this is a clear example of gas-phase 
rather than surface processes leading to particle nucleation and 
growth. 


4635 (SAND—93-2118C) Optimization of experimental con- 
ditions in IR reflectance determination of BPSG properties. 
Zhang, L. (New Mexico Univ., Albuquerque, NM (United States). 
Dept. of Chemistry); Franke, J.E.; Niemezyk, T.M.; Haaland, D.M. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9309208-4: Techcon confer- 
ence on Semiconductor Research Corporation, Atlanta, GA (United 
States), 28-30 Sep 1993). Order Number DE94002742. Source: 
OSTI; NTIS; GPO Dep. 

Experiments were performed to examine sensitivity of thin-film 
property determinations to several experimental variables when 
applying multivariate calibration methods to infrared reflection spec- 
troscopic data. Results indicate that low angles of incidence are 
best for robust quantitative determination of boron, phosphorus, 
and film thickness in borophosphosilicate glass (BPSG) dielectric 
films. However, the polarization state of the incidence beam does 
not affect the quantitative prediction ability. 


4636 (SAND—93-2119C) Chemometric analysis of IR exter- 
nal reflection spectra for quantitative determination of BPSG 
thin films. Niemczyk, T.M. (New Mexico Univ., Albuquerque, NM 
(United States). Dept. of Chemistry); Zhang, L.; Franke, J.E.; Haa- 
land, D.M.; Radigan, K. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000 ; AC04- 
76DP00789. (CONF-9309208-3: Techcon conference on 
Semiconductor Research Corporation, Atlanta, GA (United States), 
28-30 Sep 1993). Order Number DE94002744. Source: OSTI; 
NTIS; GPO Dep. 

Infrared (IR) reflection spectroscopy has been shown to be use- 
ful for making rapid and nondestructive quantitative determinations 
of B and P contents and film thickness for borophosphosilicate 
glass (BPSG) thin films on silicon monitor wafers. Preliminary data 
also show that similarly precise determinations can be made for 
BPSG films on device wafers. 


4637 (WAPD-T-—3008) The use of on-line ion chromatogra- 
phy for high temperature and high pressure reaction studies. 
Lynch, G.J. Bettis Atomic Power Lab., Pittsburgh, PA (United 
States). Oct 1993. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC11-93PN38195. (CONF-940209— 
1: Pittsburgh conference on analytical chemistry and applied 
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spectroscopy, Chicago, IL (United States), 28 Feb - 4 mar 1994). 
Order Number DE94002525. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the use of on-line ion chromatography as a 
tool for chemistry reaction studies in small volume systems. The 
technique was used to study chemistry behavior in a high tempera- 
ture and high pressure autoclave system. A dual analyzer, 
multi-channel on-line ion chromatograph (IC) was configured to au- 
tomate the sampling and analysis. Analytical channels were set up 
for analysis of inorganic anions, monovalent cations, conductivity, 
and pH. Conductivity and pH were measured using the IC as a 
flow injection analyzer. Use of the IC system provides significant 
advantages over conventional sampling and analysis techniques: 
Reduction in sample volume, a closed sampling system that 
protects air or light sensitive analytes from breakdown, around-the- 
clock test performance combined with automatic calibration and 
quality control checking, and detection and tracking of reaction 
products or unexpected contaminants. Methods used to correct 
measured concentrations for the effects of sampling and for calcu- 
lation of control chemical loss half-lives are presented. A limited 
evaluation of the flow injection analysis methods for conductivity 
and pH is provided 


4638 (Y/DW-1271) Analysis of offgassed water: Calibra- 
tion and techniques. Basford, J.A. Oak Ridge Y-12 Plant, TN 
(United States). Nov 1993. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. 
(CONF-9311104—11: 40. national symposium of the American Vac- 
uum Society (AVS), Orlando, FL (United States), 15-19 Nov 1993). 
Order Number DE94003330. Source: OSTI; NTIS; GPO Dep. 

Analysis of water in vacuum systems presents large difficulties. 
Generation of known partial pressures is necessary to calibrate 
mass spectrometer response for quantitative analysis. For this pur- 
pose, two designs of leaks and their calibrations will be described. 
Two problems of offgas analyses dictated the development of spe- 
cial techniques. One study, examining comparative surface 
desorption, required rapid sample insertion and data acquisition. 
The other study, the monitoring of slowly changing offgas rates, 
required high precision over extended periods. Very constant, ele- 
vated temperatures of the entire vacuum system are required to 
keep the water partial pressure a function of current sample 
offgassing. Exposure of mass spectrometers to water can cause in- 
stabilities to their sensitivities to all gases. Methods of decreasing 
this effect through ionizer modification and of acquiring good data 
through special calibration procedures will be described. 
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Refer also to citation(s) 2937, 2944, 2951, 2952, 2995, 2997, 
3001, 3038, 3079, 3173, 3219, 3244, 3640, 4060, 4558, 4618, 
4634, 5100, 5148, 5156, 5251 


4639 (ANL/CHMW/PP-80545) Three methods to measure 
RH bond energies. Berkowitz, J. (Argonne National Lab., IL 
(United States)); Ellison, G.B.; Gutman, D. Argonne National! Lab., 
IL (United States). 21 Mar 1993. 100p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94003795. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper the authors compare and contrast three powerful 
methods for experimentally measuring bond energies in polyatomic 
molecules. The methods are: radical kinetics; gas phase acidity cy- 
cles; and photoionization mass spectroscopy. The knowledge of 
the values of bond energies are a basic piece of information to a 
chemist. Chemical reactions involve the making and breaking of 
chemical bonds. It has been shown that comparable bonds in poly- 
atomic molecules, compared to the same bonds in radicals, can be 
significantly different. These bond energies can be measured in 
terms of bond dissociation energies. 


4b4e (ANL/ET/CP-80968) Development of uranium metal 
targets for °°Mo production. Wiencek, T.C.; Hofman, G.L. Ar- 
gonne National Lab., IL (United States). Oct 1993. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9310185-1: 16. international meeting on 
reduced enrichment for research and test reactors (RERTR), 
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Ibaraki (Japan), 3-7 Oct 1998). Order Number DE94001429. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A substantial amount of high enriched uranium (HEU) is used for 
the production of medical-grade °°Mo. Promising methods of pro- 
ducing irradiation targets are being developed and may lead to the 
reduction or elimination of this HEU use. To substitute low enriched 
uranium (LEU) for HEU in the production of °°Mo, the target mate- 
rial may be changed to uranium metal foil. Methods of fabrication 
are being developed to simplify assembly and disassembly of the 
targets. Removal of the uranium foil after irradiation without disso- 
lution of the cladding is a primary goal in order to reduce the 
amount of liquid radioactive waste material produced in the pro- 
cess. Proof-of-concept targets have been fabricated. Destructive 
testing indicates that acceptable contact between the uranium foil 
and the cladding can be achieved. Thermal annealing tests, which 
simulate the cladding/uranium diffusion conditions during irradia- 
tion, are underway. Plans are being made to irradiate test targets. 


4641 (ANL/IPNS/CP-—80352) Formic acid, ethanol in vycor 
glass, and water in aluminosilicate zeolites. Loong, C.K.; Trouw, 
F.; Iton, L.E. Argonne National Lab., IL (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9308190-1: North Atlantic 
Treaty Organization (NATO) advanced research workshop on 
hydrogen-bond networks, Cargese (France), 16-22 Aug 1993). Or- 
der Number DE94002373. Source: OSTI; NTIS; GPO Dep. 

We present results of incoherent inelastic neutron-scattering ex- 
periments on formic acid, ethanol in vycor glass, and water in 
aluminosilicate zeolites performed at Argonne’s spallation neutron 
source, IPNS. The forming and breaking of hydrogen bonds are 
discussed in terms of translational and rotational diffusion, and vi- 
brational footprints of various molecular species in these systems. 


4642 (BNL-48489) X-ray absorption studies of Ti/polymer 
and Cr/polymer interfaces. Opila, R.L. (AT and T Bell Labs., Mur- 
ray Hill, NJ (United States)); Konstadinidis, K.; Ibidunni, A.O; 
Davenport, A.J.; Isaacs, H.S. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
930405-49: Spring meeting of the Materials Research Society, 
San Francisco, CA (United States), 12-16 Apr 1993). Order Num- 
ber DE94003008. Source: OSTI; NTIS; GPO Dep. 

The interface formed between metals, Ti and Cr, and polymers, 
epoxy, and triazine, have been studied, non-destructively, using x- 
ray absorption spectroscopy. The metals were sputtered onto the 
polymer surfaces. Titanium reacts extensively, up to Ti thickness of 
100 A while Cr remains primarily metallic. In situ heating at 200°C 
increases the extent of reaction for both metals. Heating has a 
greater effect on metal/epoxy interfaces than metal/triazine. Tita- 
nium and Cr were ion implanted into the polymer in order to 
determine the interactions of isolated metal atoms with the poly- 
mer. Titanium and Cr appear to form oxides as the final reaction 
product, and the Ti is tetrahedrally coordinated. 


4643 (CEA-CONF-11595) Anomalous H/D isotope effect 
in hydrogen bonded systems: H-bonded cyclic structures and 
transfers of protons. Marechal, Y. CEA Centre d'Etudes de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale sur la 
Matiere Condensee. 1993. 13p. (CONF-9307157-: Summer 
School on Isotopic Effects, Karpacz (Poland), 13 Jul 1993). Order 
Number DE94608551. Source: OSTI; NTIS (US Sales Only); INIS. 

The systematic H/D substitution is a precious tool to obtain infor- 
mation on the dynamics of H-bonds. It is particularly useful in IR 
spectroscopy where H-bonds are at the origin of particularly in- 
tense and specific bands and where the particularly great value for 
the mp/my ratio ensures strongly marked effects. In most H- 
bonded systems the effects of these substitutions are normal, in 
the sense that they are at the origin of bands having intensities, 
centers (of intensity) and widths smaller in D-bonds by a factor 
close to ,/2 as compared to H-bonds. In some systems as car- 
boxylic acid dimers, however, anomalous ratios of intensities are 
found upon such a substitution. Their origin is still obscure. Experi- 
mental results suggest that such anomalous ratios have much to 
do with the cyclic structure of these systems. It leads to stressing 
an important property of H-bonded cyclic structures which is that 
they seem necessary for having transfers of protons between 





molecules through H-bonds in a neutral aqueous medium (py=7) at 
room temperature. The mechanism of such transfers of protons is 
still poorly known, but these transfers are now suspected to play a 
fundamental role in such widespread reactions as hydrolysis, pep- 
tide synthesis, etc... which may make them soon appear as being 
a crucial basic mechanism for reactivity of aqueous systems, par- 
ticularly biological systems. 


46.44 (CONF-930776-3) Integral equations for the mi- 
crostructures of supercritical fluids. Lee, L.L. (Univ. of 
Oklahoma, Norman, OK (United States). School of Chemical Engi- 
neering and Materials Science); Cochran, H.D. Oak Ridge National 
Lab., TN (United States). [1993]. 67p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From NATO Advanced Study Institute on composition, geochem- 
istry and conversion of oil shales and supercritical fluids; Akcay 
(Turkey); 18-31 Jul 1993. Order Number DE94002460. Source: 
OSTI; NTIS; GPO Dep. 

Molecular interactions and molecular distributions are at the 
heart of the supercritical behavior of fluid mixtures. The distribu- 
tions, i.e. structure, can be obtained through any of the three 
routes: (1) scattering experiments, (2) Monte Carlo or molecular 
dynamics simulation, and (3) integral equations that govern the re- 
lation between the molecular interactions u(r) and the probability 
distributions gj(r). Most integral equations are based on the 
Ornstein-Zernike relation connecting the total correlation to the di- 
rect correlation. The OZ relation requires a “closure” equation to be 
solvable. Thus the Percus-Yevick, hypernetted chain, and mean 
spherical approximations have been proposed. The authors outline 
the numerical methods of solution for these integral equations, in- 
cluding the Picard, Labik-Gillan, and Baxter methods. Solution of 
these equations yields the solvent-solute, solvent-solvent, and 
solute-solute pair correlation functions (pcf’s). Interestingly, these 
pef's exhibit characteristical signatures for supercritical mixtures 
that are classified as “attractive” or “repulsive” in nature. Close to 
the critical locus, the pef shows enhanced first neighbor peaks with 
concomitant long-range build-ups (sic attractive behavior) or re- 
duced first peaks plus long-range depletion (sic repulsive behavior) 
of neighbors. For ternary mixtures with entrainers, there are syner- 
gistic effects between solvent and cosolvent, or solute and 
cosolute. These are also detectable on the distribution function 
level. The thermodynamic consequences are deciphered through 
the Kirkwood-Buff fluctuation integrals (Gj) and their matrix in- 
verses: the direct correlation function integrals (DCFl’s). These 
quantities connect the correlation functions to the chemical poten- 
tial derivatives (macroscopic variables) thus acting as “bridges” 
between the two Weltanschauungen. 


4645 (DOE/BC/14882-4) Responsive copolymers for en- 
hanced petroleum recovery: Quarterly technical progress 
report, June 22, 1993 through September 22, 1993. McCormick, 
C.; Hester, R. University of Southern Mississippi, Hattiesburg, MS 
(United States). Dept. of Polymer Science. [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92BC 14882. Order Number DE94003569. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes technical progress on advanced copoly- 
mer synthesis and characterization of the molecular structure 
of copolymers to be used to enhanced recovery of 
petroleum. Polymers examined are acrylamide/acrylamido-3- 
methylbutanoic acid/N-(4-butyl)phenylacrylamide (AM/AMBA/BPAM) 
terpolymers, sodium 2-(acrylamido)-2-methylpropanesulfonate 
and (2-(acrylamido)-2-methylpropyl)trimethylammonium chloride 
(NaAMPS/AMPTAC) copolymers, AM/NaAMPS/AMPTAC terpoly- 
mers, and AMWAPS (APS is 2-(1-pyrenylsulfonamido) ethyl 
acrylamide) copolymers. Polymer associative behavior and polymer 
solution behavior is characterized. 


4646 (DOE/ER/13289-7) [Molybdenum-catalyzed _het- 
eroatom removal reactions: The effect of promoters on 
reaction]: [Annual report, December 1, 1992—November 1, 
1993]. Friend, C.M. Harvard Univ., Cambridge, MA (United States). 
Dept. of Chemistry. [1993]. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-84ER13289. Order 
Number DE94003628. Source: OSTI; NTIS; GPO Dep. 
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A general method was developed for determine mechanisms for 
surface reactions, and desulfurization and deoxygenation pro- 
cesses were modeled on clean and S-covered Mo(110). Efforts 
were aimed at accurately describing the bonding and structure of 
adsorbed reactants. Thiol desulfurization on Co-covered Mo(110) 
was studied. Kinetics and selectivity for thiol hydrogenolysis de- 
pend on structure and composition of interface. 


4647 (DOE/ER/13569-8) [Transition metal activation and 
functionalization of carbon-hydrogen bonds]: Progress report, 
December 1, 1992—November 30, 1993. Rochester Univ., NY 
(United States). [1993]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-86ER13569. Order Num- 
ber DE94003650. Source: OSTI; NTIS; GPO Dep. 

A method was developed for 
a new complex for studying C-H activation, 
(HBPz*3)Rh(CNCH2CMe3)(PhN=C=NCH2CMe3). This complex 
loses the carbodiimide ligand, thereby serving as a precursor for a 
16-electron Rh(!) fragment which activates (via oxidative addition) a 
wide range of aromatic and aliphatic C-H bonds. Mechanism of ac- 
tivation of benzene by this fragment was studied. Reaction of 
[Tp’Rh(CNR)] fragment with aliphatic hydrocarbons was also stud- 
ied. A study of C-H bond activation by the complex MnH3(dmpe). 
was completed. Reactions of [Ru(dmpe)2] with several smail 
molecules were also investigated. Effects of fluorine substituents 
on aromatic ring on C-H activation were looked at. Studies of 7?- 
arene coordination with [(Cs5Mes)Rh(PMe3)] were completed; 
studies of reaction of this complex with 1,3-disubstituted benzenes 
are in progress. 


4648 (DOE/ER/13836-6) An investigation of catalytic 
active phase-support interactions by IR, NMR and x-ray ab- 
sorption spectroscopies: Progress report, January 15, 
1991-—July 31, 1993. Haller, G.L. Yale Univ., New Haven, CT 
(United States). Dept. of Chemical Engineering. Jul 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG0O2-88ER13836. Order Number DE94001640. Source: 
OSTI; NTIS; GPO Dep. 

Active catalytic phases (metal, mixed metals, oxide or mixed ox- 
ides) interacting with oxide support can affect percentage exposed, 
the morphology of supported particles, the degree of reducibility of 
cations, etc., in a variety of ways. Solid state °°Si NMR was used 
to obtain a new correlation between partial charge on the Si which 
comprises a part of the SiIOHAI Br<nsted acid structure in 
amorphous silica-aluminas. We also describe two potential im- 
provements in solid state NMR applied to catalysts and catalysts 
supports. One is experimental, dynamic angle spinning NMR, a 
new technique for obtaining high resolution spectra of quadrupolar 
nuclei, e.g., 27Al. The second approach is an alternative to the 
standard fast Fourier transform of the free induction decay to con- 
vert from the time to spectral domain, the maximum entropy 
method. Effect of different methods of preparation of Pd/L-zeolites 
is described. By comparison to analogous Pt systems, it is the in- 
herent chemistry of the L-zeolite which results in better dispersion 
when impregnation preparation is used relative to ion exchange 
preparation. X-ray absorption spectroscopy is used to compare the 
effect of support (SiOz and L-zeolite) on the degree and kind of Pt- 
Ni interaction. When supported in L-zeolite and promoted with Ni, 
Pt has improved stability both with regard to self-poisoning and sul- 
fur catalyzed agglomeration. 


4649 (DOE/ER/14113-2) Hyperfiltration-induced fractiona- 
tion of lithium isotopes in geologic systems: Progress report, 
April 1, 1991-December 1, 1991. Fritz, S.J. Purdue Univ., 
Lafayette, IN (United States). Dept. of Earth and Atmospheric Sci- 
ences. Jan 1992. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER14113. Order Number 
DE94003168. Source: OSTI; NTIS; GPO Dep. 

Effective modeling of hyperfiltration-induced fractionation of 
lithium isotopes is hindered by a lack of data on aqueous diffusion 
coefficients of SLit and ’Li+. Several experiments were conducted 
this past year on yielded a value for the ratio of diffusion coeffi- 
cients between °6Li+Ci—/97Li+CI—. A 0.9450 M LIC! solution was 
placed within sealed dialysis tubing and osmoted against a kilo- 
gram of deionized water at 22C. Osmotic equilibrium occurred at 
143 minutes, and the ratio of w®LitCl—/w7Li+Cl— was measured to 
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be 1.011. Because this experimental value is close to the square 
root of the mass ratio between ’LICI and ®LiCI (1.012), Graham’s 
Law may be a convenient way to calculate such ratios for aqueous 
diffusion coefficients of individual isotopic components. in evolution 
of this closed-system osmotic cell as a function of time, Li isotopic 
ratios of beaker and bag solutions exhibit a minimum and a maxi- 
mum before the ®Li/’Li ratios of both solutions assume the 
inevitable asymptotic approach toward isotopic equilibrium. Max dif- 
ference in °Li/’Li ratio between beaker and bag solution was 
0.00156 + 0.00015. 


4650 (DOE/ER/45132-8) Nonlinear dynamics and pattern 
selection at the crystal-melt interface: Progress report, March 
1, 1993—February 29, 1994. Cummins, H.Z. City Coll., New York, 
NY (United States). Dept. of Physics. [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
84ER45132. Order Number DE94003112. Source: OSTI; NTIS; 
GPO Dep. 

Progress is reported on the following: dendritic sidebranching 
(pivalic acid), subcritical-supercritical bifurcation crossover in direc- 
tional solidification (succinonitrile-coumarin 152), and evolution of 
planar-cellular-dendritic interface (succinonitrile-rhodamine 6G). 


4651 (DOE/PC/91303-T7) Semiconductor electrochem- 
istry of coal pyrite: Technical progress report, April-June 
1993. Osseo-Asare, K.; Wei, D. Pennsylvania State Univ., Univer- 
sity Park, PA (United States). Dept. of Materials Science and 
Engineering. Aug 1993. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91303. Order Num- 
ber DE94001978. Source: OSTI; NTIS; GPO Dep. 

Pyrite (FeS2) and mackinawite (FeS) were synthesized success- 
fully in aqueous solution at room temperature and atmospheric 
pressure. FeClp and FeCl, were chosen as the sources of iron, 
and Na2S, NaHS and Na2S, as the sources of sulfur. Pyrite was 
made from the reaction between Fe(ill) and Na2S or NaHS within 
a few days of aging. Mackinawite was made from the reaction 
between Fe(i!) and Na2S at pH 7.3 within 4 days. The reaction be- 
tween Fe(Il} and NaHS produced a mixture of mackinawite and 
pyrite at pH 4.0 within 4 days. Using Na2S, as the source of sulfur, 
no mackinawite was observed under the experimental conditions. A 
mixture of pyrite and elemental sulfur was obtained from the reac- 
tion between Fe(il) or Fe(lil) and NaoS,4. Particle size analysis by a 
transmission electron microscope (TEM) showed that pyrite formed 
from the reaction between Fe(III) and NaoS or NaHS has an aver- 
age diameter of 150 yum. To reduce the particle size into nanosize 
range, pyrite is being made currently in our laboratory either in dis- 
persed aqueous solution or in water-in-oil microemulsion. 


4652 (DOE/PC/92109-T2) Direct aromatization of 
methane: Quarterly technical progress report No. 3, April 1, 
1993—June 30, 1993. Altamira Instruments, Inc., Pittsburgh, PA 
(United States). 26 Sep 1992. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92PC92109. 
Order Number DE94002655. Source: OSTI; NTIS; GPO Dep. 

Construction of quench-reactor has been completed. Gaseous 
reactants are fed in a downward flow and the quenching medium 
(water) pumped upward into a concentric reactor housed in a high 
temperature (1540C) furnace. The furnace has a 24 inch, 
resistively-heated zone, with an overall length of 38 inches. The 
gaseous effluent is sampled directly into a gas chromatograph via 
a sampling valve. The gas chromatographic procedure for analysis 
of expected products is being developed. Several columns have 
been tested for separating a standard mixture of C; — Cg aliphatic 
hydrocarbons and aromatics such as benzene, toluene, xylenes, 
ethylbenzene, and naphthalene. An Alumina-GS microbore capil- 
lary column had been found to provide the necessary separation, 
but with poor peak shape. Modification of injector system is 
planned and development of the analytical procedure is continuing. 
In anticipation of Task 4, in which catalysts will be employed to re- 
duce the temperature of the pyrolysis, a preliminary search of the 
literature has identified several alumina-based materials that may 
be suitable for high temperature operation and will prove to have 
some catalytic activity. Preliminary synthesis and characterization 
of potentially useful materials have been started. 
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4653 (EGG-WM-—10823) Modeling VOC transport in simu- 
lated waste drums. Liekhus, K.J.; Gresham, G.L.; Peterson, E.S.; 
Rae, C.; Hotz, N.J.; Connolly, MJ. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Idaho National Engineering Lab. Jun 
1993. 133p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE94002810. Source: OSTI; NTIS; INIS; GPO Dep. 

A volatile organic compound (VOC) transport model has been 
developed to describe unsteady-state VOC permeation and diffu- 
sion within a waste drum. Model equations account for three 
primary mechanisms for VOC transport from a void volume within 
the drum. These mechanisms are VOC permeation across a poly- 
mer boundary, VOC diffusion across an opening in a volume 
boundary, and VOC solubilization in a polymer boundary. A series 
of lab-scale experiments was performed in which the VOC concen- 
tration was measured in simulated waste drums under different 
conditions. A lab-scale simulated waste drum consisted of a sized- 
down 55-gal metal drum containing a modified rigid polyethylene 
drum liner. Four polyethylene bags were sealed inside a large 
polyethylene bag, supported by a wire cage, and placed inside the 
drum liner. The small bags were filled with VOC-air gas mixture 
and the VOC concentration was measured throughout the drum 
over a period of time. Test variables included the type of VOC-air 
gas mixtures introduced into the small bags, the small bag closure 
type, and the presence or absence of a variable external heat 
source. Model results were calculated for those trials where the 
VOC permeability had been measured. Permeabilities for five 
VOCs [methylene chloride, 1,1,2-trichloro-1,2,2-trifluoroethane 
(Freon-113), 1,1,1-trichloroethane, carbon tetrachloride, and 
trichloroethylene] were measured across a polyethylene bag. Com- 
parison of model and experimental results of VOC concentration as 
a function of time indicate that model accurately accounts for sig- 
nificant VOC transport mechanisms in a lab-scale waste drum. 


4654 (EGG-WM-10827) Hazardous Solvent Substitution 
Data System tutorial. Twitchell, K.E.; Skinner, N.L. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Jul 1993. 84p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE94002843. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This manual is the tutorial for the Hazardous Solvent Substitution 
Data System (HSSDS), an online, comprehensive system of infor- 
mation on alternatives to hazardous solvents and related subjects. 
The HSSDS data base contains product information, material 
safety data sheets, toxicity reports, usage reports, biodegradable 
data, product chemical element lists, and background information 
on solvents. HSSDS use TOPIC® to search for information based 
on a query defined by the user. TOPIC provides a full text retrieval 
of unstructured source documents. In this tutorial, a series of 
lessons is provided that guides the user through basic steps com- 
mon to most queries performed with HSSDS. Instructions are 
provided for both window-based and character-based applications. 


4655 (IA-1481, pp. 2) Adsorption of oxygen and carbon 
dioxide on polycrystalline beryllium. Zalkind, S.; Polak, M.; 
Shamir, N. Israel Atomic Energy Commission, Tel Aviv (Israel). Li- 
censing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. BERYLLIUMsorptive properties; BERYL- 
LIUM; CARBON DIOXIDE; OXYGEN 


4656 (IA-1481, pp. 123-124) Model calculations for 
hydride nucleation on oxide-coated metallic surfaces: Surface- 
and-diffusion-related parameters. Cohen, D.; Zeiri, Y.; Mintz, 
M.H. Israel Atomic Energy Commission, Tel Aviv (Israel). Licensing 
Div. Jul 1993. In Research laboratories annual report 1992. 279p. 
Order Number DE94608124. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. HYDRIDATION/simulation; CHEMICAL 
COATING; HYDRIDATION; SIMULATION; METALS; OXIDES 


4657 (IA-1481, pp. 128) Removal of cadmium and other 
heavy metals from aqueous wastes by fibrous carbon elec- 
trodes. |. Oren, Y.; Abda, M. Israel Atomic Energy Commission, 
Tel Aviv (Israel). Licensing Div. Jul 1993. In Research laboratories 





annual report 1992. 279p. Order Number DE94608124. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CADMIUM/electrodeposition; AQUEOUS 
SOLUTIONS; CADMIUM; ELECTRODEPOSITION; CARBON 
FIBERS; NICKEL 


4658 (IA-1481, pp. 128) Removal of cadmium and other 
heavy metal from aqueous wastes by fibrous carbon elec- 
trodes. Il. Oren, Y.; Abda, M. Israel Atomic Energy Commission, 
Tel Aviv (Israel). Licensing Div. Jul 1993. In Research laboratories 
annual report 1992. 279p. Order Number DE94608124. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CADMIUM/electrodeposition; CHEMICAL 
WASTES/electrodeposition; CADMIUM; ELECTRODEPOSITION; 
CARBON FIBERS; LIQUID WASTES 


4659 (IA-1481, pp. 129) Comprehensive treatment of cad- 
mium plating wastes. Abda, M.; Oren, Y. Israel Atomic Energy 
Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CADMIUM/electrodeposition; CYANIDES/ 
electrodeposition;, CADMIUM; ELECTRODEPOSITION; CARBON 
FIBERS; CHEMICAL WASTES; CYANIDES; ELECTROCHEMICAL 
CELLS; LIQUID WASTES; WASTE PROCESSING 


4660 (INIS-mf—13746, pp. 10) Structural and electronic as- 
pects of technetium complexes. Baldas, J. (Australian Radiation 
Lab., Melbourne, VIC (Australia)); Boas, J.F.; Wiliams, G.A. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1991. 94p. (CONF-9302158-—: 1. Australian-Asian 
conference on radiation science and nuclear medicine, Sydney 
(Australia), 17-19 Feb 1993). In The first Australian-Asian confer- 
ence on radiation science and nuclear medicine: conference 
handbook. Order Number DE94608511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 ref. TECHNETIUM COMPLEXES/ 
structural chemical analysis; TECHNETIUM 99/organic nitrogen 
compounds; TECHNETIUM 99/radiopharmaceuticals; AQUE- 
OUS SOLUTIONS; CRYSTALLOGRAPHY; ELECTRON SPIN 
RESONANCE; ELECTROPHORESIS; EXPERIMENTAL DATA; LA- 
BELLING; RADIOPHARMACEUTICALS; X-RAY DIFFRACTION 


4661 (IS-T-1637) The coordination and atom transfer 
chemistry of titanium porphyrin complexes. Hays, J.A. Ames 
Lab., IA (United States). 5 Nov 1993. 101p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE94003091. Source: OSTI; NTIS; GPO Dep. 
Preparation, characterization, and reactivity of (n*- alkyne)(meso- 
tetratolylpoprphrinato)titanium(Il) complexes are described, along 
with inetermetal oxygen atom transfer reactions involving Ti(IlV) and 
Ti(ill) porphyrin complexes. The 7n*- alkyne complexes are pre- 
pared by reaction of (TTP)TiCl, with LiAIH, in presence of alkyne. 
Structure of (OEP)Ti(n?-Ph-C=C-Ph) (OEP=octaethylporphryin) was 
determined by XRD. The compounds undergo simple substitution 
to displace the alkyne and produce doubly substituted complexes. 
Structure of (TTP)Ti(4-picoline)>2 was also determined by XRD. 
Reaction of (TTP)Ti=O with (OEP)TI-Cl yields intermetal O/Ci ex- 
change, which is a one-electron redox process mediated by O atom 
transfer. Also a zero-electron redox process mediated by atom 
transfer is observed when (TTP)TiCl. is reacted with (OEP)TEO. 


4662 (KAPL-4762) Zinc(Il) oxide stability in alkaline 
sodium phosphate solutions at elevated temperatures. Ziem- 
niak, S.E.; Opalka, E.P. Knolls Atomic Power Lab., Schenectady, 
NY (United States). Apr 1993. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC12-76SN00052. 
Order Number DE94003316. Source: OSTI; NTIS; GPO Dep. 

Zinc oxide (ZnO) is shown to transform into either of two 
phosphate-containing compounds in relatively dilute alkaline 
sodium phosphate solutions at elevated temperatures via ZnO(s) + 
Nat + H2PO,- = NaZnPO,(s) + H2O or 2 ZnO(s) + H3PO,4(aq) 
= Zn2(OH)PO,4(s) + H2O. X-ray diffraction analyses indicate that 
NaZnPO, possesses an orthorhombic unit cell having lattice pa- 
rameters a = 8.710 + 0.013, b = 15.175 + 0.010, and c = 8.027 + 
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0.004 A. The thermodynamic equilibria for these reactions were de- 
fined in the system ZnO-Naz,O-P20s-H20 for Na/P molar ratios 
between 2.1 and 3. Based on observed reaction threshold values 
for sodium phosphate concentration and temperature, the standard 
entropy (S°) and free energy of formation (AG,°) for NaZnPO, 
were calculated to be 169.0 J/mol-K and —1510.6 kJ/mol, respec- 
tively; similar values for Zn2(OH)PO, (tarbuttite) were 235.9 J/ 
mol-K and — 1604.6 kJ/mol. Additions of sodium sulfite and sulfate 
did not alter the above reactions. 


4663 (LA-UR--93-3570) Computer simulation of aqueous 
Na-Ci electrolytes. Hummer, G. (Los Alamos National Lab., NM 
(United States)); Soumpasis, D.M.; Neumann, M. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9309267-—1: 2. liquid matter conference, Florence 
(Italy), 18-22 Sep 1993). Order Number DE94002622. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Equilibrium structure of aqueous Na-Cl electrolytes between 1 
and 5 mol/l is studied by means of molecular dynamics computer 
simulation using interaction site descriptions of water and ionic 
components. Electrostatic interactions are treated both with the 
newly developed charged-clouds scheme and with Ewald summa- 
tion. In the case of a 5 mol/l electrolyte, the results for pair 
correlations obtained by the two methods are in excellent agree- 
ment. However, the charged-clouds technique is much faster than 
Ewald summation and makes simulations at lower salt concentra- 
tions feasible. It is found that both ion-water and ion-ion correlation 
functions depend only weakly on the ionic concentration. Sodium 
and chloride ions exhibit only a negligible tendency to form contact 
pairs. In particular, no chloride ion pairs in contact are observed. 


4664 (LBL-34753) Synthesis, characterization, and reac- 
tivity of pentamethyicyclopentadienyl complexes of divalent 
cobalt and nickel. Smith, M.E. Lawrence Berkeley Lab., CA 
(United States). Oct 1993. 229p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94003925. Source: OSTI; NTIS; GPO Dep. 

The thesis is divided into the following 4 chapters: synthesis, 
characterization, and reactivity of trinuclear pentamethylcyclopenta- 
dienyl! cobalt and nickel clusters with triply-bridging methylidyne 
groups; chemical and physical properties of pentamethyicyclopen- 
tadienyl acetylacetonate complexes of Co(II) and Ni(II); synthesis, 
characterization, and reactivity of pentamethyicyclopentadieny! 
halide complexes of Co and Ni; and crystallographic studies of dis- 
tortions in metallocenes with Cs-symmetrical cyclopentadienyl 
rings. 


4665 (NIPER-716) DIPPER project 871 determination of 
ideal-gas enthalpies of formation for key compounds, The 
1991 project results. Steele, W.V.; Chirico, R.D.; Knipmeyer, S.E.; 
Nguyen, A.; Tasker, |.R. National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States). Sep 1993. 29p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-83FE60149. Order Number DE94003850. Source: OSTI; 
NTIS; GPO Dep. 

Results of a study aimed at improving group-contribution 
methodology for estimating thermodynamic properties of organic 
substances are reported. Specific weaknesses where particular 
group-contribution terms were unknown, or estimated because of 
lack of experimental data, are addressed by experimental studies 
of enthalpies of combustion in condensed phase, vapor-pressure 
measurements, and differential scanning calorimetric (d.s.c.) heat- 
capacity measurements. Ideal-gas enthalpies of formation of 
cyclohexene, phthalan (2,5-dihydrobenzo-3,4-furan), isoxazole, n- 
octylamine, di-n-octylamine, tri-n-octylamine, phenyl isocyanate, 
and 1,4,5,6-tetrahydropyrimidine are reported. Two-phase (liquid + 
vapor) heat capacities were determined for phthalan, isoxazole, the 
three octylamines, and phenyl isocyanate. Liquid-phase densities 
along the saturation line were measured for phthalan and isoxazole 
at 298 to 425 K. The critical temperature and critical density of 
n-octylamine were determined from d.s.c. results and critical pres- 
sure derived from the fitting procedures. Fitting procedures were 
used to derive critical temperatures, pressures, and densities for 
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cyclohexene (pressure and density only), phthalan, isoxazole, di-n- 
octylamine, and phenyl isocyanate. Group-additivity parameters or 
ring-correction terms are derived. 


4666 (SAND—93-0549C) Metal-mullite reactions. Loehman, 
R.E. (Sandia National Labs., Albuquerque, NM (United States)); 
Tomsia, A.P. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000 ; AC04- 
76DP00789. (CONF-9308122-11: International Union of Materials 
Research Societies on advanced materials, Tokyo (Japan), 31 Aug 
- 4 sep 1993). Order Number DE94002038. Source: OSTI; NTIS; 
GPO Dep. 

Mullite was reacted with pure Al and with Ti or Zr dissolved in 
Ag-Cu eutectic alloys at 1100 C in Ar. Analysis of the Ti and Zr- 
containing specimens showed reaction zones with compositions of 
TispCugqO29 and ZrOo, respectively. The Al-mullite specimen 
showed much more extensive penetration into the ceramic and a 
more diffuse reaction zone than the other two systems. Al,O, and 
Si were the main reaction products for Al-mullite reaction. 


4667 (SAND-94-8202) Supercritical water oxidation of 
colored smoke, dye, and pyrotechnic compositions: Final re- 
port: Pilot plant conceptual design. LaJeunesse, C.A.; Chan, 
Jennifer P.; Raber, T.N.; Macmillan, D.C.; Rice, S.F.; Tschritter, 
K.L. Sandia National Labs., Livermore, CA (United States). Nov 
1993. 119p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. Order Number 
DE94003140. Source: OSTI; NTIS; GPO Dep. 

The existing demilitarization stockpile contains large quantities of 
colored smoke, spotting dye, and pyrotechnic munitions. For many 
years, these munitions have been stored in magazines at locations 
within the continental United States awaiting completion of the life- 
cycle. The open air burning of these munitions has been shown to 
produce toxic gases that are detrimental to human health and 
harmful to the environment. Prior efforts to incinerate these compo- 
sitions have also produced toxic emissions and have been 
unsuccessful. Supercritical water oxidation (SCWO) is a rapidly 
developing hazardous waste treatment method that can be an al- 
ternative to incineration for many types of wastes. The primary 
advantage SCWO affords for the treatment of this selected set of 
obsolete munitions is that toxic gas and particulate emissions will 
not occur as part of the effluent stream. Sandia is currently design- 
ing a SCWO reactor for the US Army Armament Research, 
Development & Engineering Center (ARDEC) to destroy colored 
smoke, spotting dye, and pyrotechnic munitions. This report sum- 
marizes the design status of the ARDEC reactor. Process and 
equipment operation parameters, process flow equations or mass 
balances, and utility requirements for six wastes of interest are de- 
veloped in this report. Two conceptual designs are also developed 
with all process and instrumentation detailed. 


4668 (UCRL-JC—114800) Mix induced by single shock 
passage through a material interface. Rupert, V.C.; Crowley, 
W.P.; Kramer, G.D. Lawrence Livermore National Lab., CA (United 
States). Jul 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930788—4: 
19. international symposium on shock waves, Marseille (France), 
26-30 Jul 1993). Order Number DE93019505. Source: OSTI; 
NTIS; GPO Dep. 

The question of perturbation growth at a shocked interface be- 
tween materials with different densities has been studied in earnest 
in the last few years. The authors have been interested in the case 
of single-shock crossing the interface as a counterpart to the work 
done with one or several reflected waves. Using the LAM code the 
authors are systematically studying the interaction of a single shock 
with a wavy interface. During this first phase, the concentrated on 
the effect of the initial interface shape and on the Mach number 
dependence of the mixing process. Their simulations addressed a 
shock incident from a high-density gas into a low-density gas inter- 
face, and from a low-density gas onto a high-density gas interface. 
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Refer also to citation(s) 5264 
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4669 (BNL-49457) Voltammetric studies of poly(carbon 
disulfide). Geng, L. (Moltech Corp., Stony Brook, NY (United 
States)); Xu, J.; Prasad, S.; Skotheim, T.A.; Lee, H.S.; McBreen, J. 
Brookhaven National Lab., Upton, NY (United States); Moltech 
Corp., Stony Brook, NY (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016 FG01-90ER81050. (CONF-921101—139: 16. 
Materials Research Society (MRS) fall meeting, Boston, MA 
(United States), 30 Nov - 5 dec 1992). Order Number 
DE94001385. Source: OSTI; NTIS; GPO Dep. 

Poly(carbon disulfide) was studied by cyclic voltammetry using 
glassy carbon and platinum macro- and microdisk electrodes. The 
electron transfer kinetics is significantly faster at glassy carbon 
electrodes than at Pt electrodes. It is chemically reversible with 
moderate electron transfer rates. Voltammetric results of 
poly(carbon disulfide) are in good agreement with battery testin 
data. The k° value measured at a Pt microdisk electrode is 7x10 
cm/sec. Electrochemical data suggest that PCS can be a potential 
cathode material for low current density lithium batteries. 


4670 (BNL—49477) In situ and ex situ spectroelectro- 
chemical and X-ray absorption studies on rechargeable, 
chemically-modified and other MnO, materials. Conway, B.E. 
(Ottawa Univ., ON (Canada). Dept. of Chemistry); Qu, D.; McBreen, 
J. Brookhaven National Lab., Upton, NY (United States). [1992]. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-921277-3: NATO advanced 
research workshop, Maderia (Portugal), 19 Dec 1992). Order Num- 
ber DE94001387. Source: OSTI; NTIS; INIS; GPO Dep. 

A combined series of in situ and ex situ UV spectroelectrochemi- 
cal and X-ray absorption studies have been made on MnOz, 
chemically-modified by small amounts of Bi(IIl), and comparatively 
on other MnOz materials such as a blank (Bi-free) and +-MnOo. 
These procedures are applied in order to follow the oxidation-states 
of Bi and of Mn during the course of discharge and recharge of 
MnOz as a battery cathode material, and the extents of recharge- 
ability that can be achieved with such materials. Presence of Bi 
appears to provide a preferred “heterogeneous” discharge/recharge 
pathway involving a soluble Mni(|il) intermediate, over the alterna- 
tive “electron-proton” hopping, solid-state mechanism. From XAS 
results, it is concluded that presence of Bi, although not affecting 
the O-coordination, does influence the Mn-Mn coordination, deter- 
mining the way the MnOz coordination octahedra are connected. 


4671 (CONF-9204250—, pp. 244-246) Membrane cells in 
chior alkali application. Lesker, K. Texas A and M Univ., College 
Station, TX (United States). Energy Systems Lab. [1992]. From 14. 
national industrial energy technology conference; Houston, TX 
(United States); 22-23 Apr 1992. In Fourteenth National Industrial 
Energy Technology Conference: Proceedings. 251p. Order Num- 
ber DE93016698. Source: OSTI; NTIS. 

The worldwide chlorine/caustic soda production has reached ap- 
proximately 40 million tpy. Despite the stagnation of the chlorine 
demand in the western world, e.g., the decline in the pulp and pa- 
per industry, there is still an overall increase in production due to 
the higher growth rates in the Asian region. The economical and 
ecological advantages of membrane technology have been growing 
since its introduction more than one decade ago. The decision 
makers therefore not only take the option for membrane technology 
in grass root plants, but increasingly for conversions of diaphragm 
and mercury plants. The single element design of membrane cells 
has especially proven its versatility in order to fulfill all requirements 
for the conversion of an existing chlor alkali plant. The worldwide 
chlorine/caustic soda production has reached approximately 40 mil- 
lion tpy. The United States is the major producer with a share of 
28%, Europe with 27%, Japan with 10% and the rest of the world 
accounting for the remaining 35%. Despite the stagnation of the 
chlorine demand in the United States (-3% in 1991) and Western 
Europe (—4.5% in 1991) due to reduced demand for pulp and pa- 
per, PVC and organic chemicals, there is still an overall increase in 
production, mainly attributable to high growth rates in Asia. For the 
production of chlorine and caustic soda there are three very differ- 
ent electrolysis technologies: The mercury process with a high 
installed capacity in Western Europe, the diaphragm process which 





is used extensively in the United States and the membrane pro- 
cess which is being used exclusively for new membrane plants and 
for example in Japan we see that already all former mercury and 
diaphragm plants have been converted to the membrane process. 


4672 (DOE/PC/91343-T2) IGR NO,/SO, control technol- 
ogy: [Quarterly] report, April 1, 1993—June 30, 1993. IGR 
Enterprises, Inc., Cleveland, OH (United States). 25 Jul 1993. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC91343. Order Number DE94002663. Source: 
OSTI; NTIS; GPO Dep. 

This reporting term covers the first full quarter subsequent to the 
program kick-off meeting and the DOE authorization to proceed 
with the contract work. As such the work of this term principally in- 
volves ordering, assembling, and de-bugging equipment as well as 
the development of the solid electrolyte materials and some initial 
electrochemical studies. These initial studies make use of the 
above instrumentation and act as a source of calibration for subse- 
quent studies. Specifically the work during this reporting term has 
involved the optimization of the sintering of the ceramic electrolyte 
freeze dried powder to allow for optimum performance of the IGR 
ceramic composite, the determination of the electrochemical prop- 
erties in air of the above stabilized ceramic solid oxide electrolyte 
material over the relevant ranges of applied voltage and tempera- 
tures, and the detailed planning, equipment/parts ordering, 
acquisition, and integration for the computer controlled electro- 
chemical test apparatus for the electrocatalytic materials. 


4005 Photochemistry 
Refer also to citation(s) 4617, 4674 


4673 (DOE/ER/13438-T1) [Photoinduced charge separa- 
tion in solid state and molecular systems]: Final report. 
Princeton Univ., NJ (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER13438. Order Number DE94001727. Source: OSTI; NTIS; 
GPO Dep. 

A critical theme has been to understand the role of intrinsic 
cyanometalate overlayers in modulating interfacial photoinduced 
charge transfer processes occurring at the Cd chalconide/aqueous 
ferri-ferrocyanide interface. Structural and charge transfer studies 
of [CdFe(CN).]*—/'— overlayers have been undertaken. It is reiter- 
ated that the focus of attention on the Cd ferrocyanide overlayer as 
a critical element in II-VI semiconductor based photoelectrochemi- 
cal cells, is correct. A new project on metallization of solid 
supports, using photodeposition of Pt, has been initiated. A project 
has also been started in the area of visible light, molecular, charge 
transfer photochemistry. 


4006 Radiation Chemistry 
Refer also to citation(s) 3242, 4571, 4626 


4674 (DOE/ER/00038-3651) Radiation Laboratory Univer- 
sity of Notre Dame: Quarterly report, July 1-September 30, 
1993. Notre Dame Univ., IN (United States). Radiation Lab. 9 Nov 
1993. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76ER00038. (NDRL-3651; Q—145). 
Order Number DE94003690. Source: OSTI; NTIS; GPO Dep. 

Forty-four abstracts are presented of work done in photochem- 
istry and radiation chemistry. 


4675 (INIS-mf-13746, pp. 4) + radiation: a mechanistic 
unraveller of aqueous-phase kinetics in free radical emulsion 
polymerisations. Casey, B.S. (Sydney Univ., NSW (Australia). 
School of Chemistry); Morrison, B.S.; Gilbert, R.G.; Sangster, D.F.; 
Napper, D.H.; Lacik, I.Z. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. 94p. (CONF- 
9302158-: 1. Australian-Asian conference on radiation science and 
nuclear medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. 4 refs. GAMMA RADIATION/chemical re- 
action kinetics; GAMMA RADIATION/polymerization; LATEX/ 
polymerization; AQUEOUS SOLUTIONS; EMULSIONS; POLY- 
MERIZATION; IONIZATION; LATEX; RADICALS 


4676 (INIS-mf-13746, pp. 12) The radiation chemistry of 
poly (acrylonitrile-co-styrene). Hill, D.J.T. (The Univ. of Queens- 
land, Brisbane, QLD (Australia). Polymer Materials and Radiation 
Group); Lang, A.P.; O’Donnell, J.H.; Pomery, P.L. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1991. 94p. (CONF-9302158-: 1. Australian-Asian conference on 
radiation science and nuclear medicine, Sydney (Australia), 17-19 
Feb 1993). In The first Australian-Asian conference on radiation 
science and nuclear medicine: conference handbook. Order Num- 
ber DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. COPOLYMERS/radiation chemistry; 
COPOLYMERS /radiosensitivity; RADIOSENSITIVITY/structure fac- 
tors; ACRYLONITRILE; COPOLYMERS; RADIOSENSITIVITY; 
STRUCTURAL CHEMICAL ANALYSIS; STYRENE 


4677 (INIS-mf-13746, pp. 13) The radiation chemistry of 
poly(arylene ether phosphine oxide)s. Hill, D.J.T. (The University 
of Queensland, Brisbane, QLD (Australia). Polymer Materials and 
Radiation Group); Hopewell, J.L.; O'Donnell, J.H.; Pomery, P.J. 
Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. 94p. (CONF-9302158—-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. THERMOPLASTICS/ 
radiation chemistry; ARYL RADICALS; CHEMICAL RADIATION 
EFFECTS; ELECTRON SPIN RESONANCE; IRRADIATION; 
MOLECULAR STRUCTURE; MOLECULAR WEIGHT; NUCLEAR 
MAGNETIC RESONANCE; PHOSPHINE OXIDES; PHYSICAL RA- 
DIATION EFFECTS; RADIOLYSIS; STRUCTURAL CHEMICAL 
ANALYSIS; THERMOPLASTICS 


4678 (INIS-mf-13746, pp. 14) The radiation degradation of 
poly(methyimethacrylate) at elevate temperatures. Milne, K.A. 
(The University of Queensland, Brisbane, QLD (Australia). Polymer 
Materials and Radiation Group); O’Donnell, J.H. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1991. 94p. (CONF-9302158-: 1. Australian-Asian conference on 
radiation science and nuclear medicine, Sydney (Australia), 17-19 
Feb 1993). In The first Australian-Asian conference on radiation 
science and nuclear medicine: conference handbook. Order Num- 
ber DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 3 refs. METHACRYLIC ACID ESTERS/ 
value; METHACRYLIC ACID ESTERS/radiation effects; 
DEPOLYMERIZATION; EXPERIMENTAL DATA; IRRADIATION; 
MOLECULAR STRUCTURE; MOLECULAR WEIGHT; TEMPERA- 
TURE DEPENDENCE 


4679 (INIS-mf-13746, pp. 15) Radiation induced thermal 
degradation of poly (a-methyl styrene). Garrett, R.W. (Australian 
Nuclear Science and Technology Organisation, Lucas Heights, 
NSW (Australia)); Hill, D.J.T.; O’Donnell, J.H.; Pomery, P.J. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1991. 94p. (CONF-9302158—: 1. Australian-Asian 
conference on radiation science and nuclear medicine, Sydney 
(Australia), 17-19 Feb 1993). In The first Australian-Asian confer- 
ence on radiation science and nuclear medicine: conference 
handbook. Order Number DE94608511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. POLYSTYRENE/depolymerization; CHEM- 
ICAL RADIATION EFFECTS; COMPUTERIZED SIMULATION; 
EXPERIMENTAL DATA; G VALUE; MOLECULAR WEIGHT; 
MONTE CARLO METHOD; POLYSTYRENE; DEPOLYMERIZA- 
TION; TEMPERATURE DEPENDENCE 


4680 (INIS-mf-13746, pp. 23) The effect of antioxidants on 
the photochemical degradation of tryptophan in a_ rigid 
medium. Auer, P.D. (Univ. of New South Wales, Kensington, NSW 
(Australia). School of Fibre Science and Technology); Pailthrope, 
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M.T. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 9 refs. ANTIOXIDANTS/radioprotective 
substances; TRYPTOPHAN/photolysis; WOOL/chemical radiation 
effects; WOOL/Jultraviolet radiation; ANTIOXIDANTS; COLOR; 
PHOTOCHEMISTRY; REACTION INTERMEDIATES; TRYPTO- 
PHAN; PHOTOLYSIS; WOOL 


4681 (INIS-mf-13746, pp. 36) Detection of irradiated 
spices - enumeration of microorganisms (DEFT/APC) and ther- 
moluminescence. Hammerton, K.M. (Australian Nuclear Science 
and Technology Organisation, Lucas Heights, NSW (Australia)); 
Banos, C. Australian Inst. of Nuclear Science and Engineering, Lu- 
cas Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FLUORESCENCE/post-irradiation exam- 
ination; SPICES/post-irradiation examination; SPICES/ 
radiopreservation, THERMOLUMINESCENCE/post-irradiation ex- 
amination; COUNTING TECHNIQUES; EXPERIMENTAL DATA; 
FLUORESCENCE; HERBS; RADIATION DOSES; SPICES; RA- 
DIOPRESERVATION; THERMOLUMINESCENCE 


4682 (INIS-mf-13746, pp. 37) Radicalinduced chain 
oxidation of bovine serum albumin and its inhibition by chain- 
breaking antioxidants. Neuzil, J. (Heart Research Inst. 


Camperdown, NSW (Australia). The Biochemistry Group); Stocker, 
R.; Gebicki, J.M. Australian Inst. of Nuclear Science and Engineer- 


ing, Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 
1. Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALBUMINS/antioxidants; ALBUMINS/ 
oxidation; RADIOLYS!S/radicals; ALBUMINS; ANTIOXIDANTS; 
OXIDATION; AMINO ACIDS; CHAIN REACTIONS; RADIOLYSIS; 
RADICALS; RESPONSE MODIFYING FACTORS 


4683 (INIS-mf—13746, pp. 38) Radical ions in radiation and 
photochemistry. Magnetic resonance and other studies. Tri- 
funac, A.D. (Argonne National Lab., IL (United States). Analytical 
Chemistry Lab.). Australian Inst. of Nuclear Science and Engineer- 
ing, Lucas Heights, NSW (Australia). 1991. 94p. Sponsored by 
USDOE Office of Energy Research, Washington, DC (United 
States). Chemical Sciences Div. Contract No. W-31-109-ENG-38. 
(CONF-9302158—: 1. Australian-Asian conference on radiation sci- 
ence and nuclear medicine, Sydney (Australia), 17-19 Feb 1993). 
In The first Australian-Asian conference on radiation science and 
nuclear medicine: conference handbook. Order Number 
DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETIC RESONANCE/structural 
chemical analysis; © PHOTOIONIZATION/radicals; © RADIOLY- 
SiS/radicals; ENERGY DEPENDENCE; PHOTOIONIZATION; 
RADICALS; RADIOLYSIS; REACTION INTERMEDIATES; SCAV- 
ENGING; THRESHOLD ENERGY 


4684 (INIS-mf-13746, pp. 39) Pressure and temperature 
effects on ion-electron recombination rates in gases. Bhave, 
R.N. (Melbourne Univ., Melbourne, VIC (Australia). Radiation 
Chemistry Group); Cooper, R.; van Sonsbeek, R. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1991. 94p. (CONF-9302158-: 1. Australian-Asian conference on 
radiation science and nuclear medicine, Sydney (Australia), 17-19 
Feb 1993). In The first Australian-Asian conference on radiation 
science and nuclear medicine: conference handbook. Order Num- 
ber DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. ELECTRON-ION COLLISIONS/rare gases; 
RARE GASES/radiolysis; CARBON DIOXIDE; EXPERIMENTAL 
DATA; PRESSURE DEPENDENCE; RADIOLYSIS; RECOMBINA- 
TION; TEMPERATURE DEPENDENCE 


4685 (INIS-mf-13746, pp. 46) Positron lifetime characteri- 
sation of polymers. Hill, A.J. (Monash Univ., Clayton, VIC 
(Australia). Dept. of Materials Engineering); Zipper, M.D.; Simon, 
G.P. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. 
ATES/radiolysis; POLYETHYLENES/radiolysis; POSITRONIUM/ 
annihilation; EXPERIMENTAL DATA; LIFETIME; PHASE 
TRANSFORMATIONS; POLYCARBONATES; RADIOLYSIS; 
POLYETHYLENES; POSITRON DETECTION; POSITRONIUM; 
ANNIHILATION; SPECTROSCOPY; TEMPERATURE DEPEN- 
DENCE; VOIDS 


POLYCARBON- 


4686 (INIS-mf-13746, pp. 54) Horizons in radiation poly- 
merisation. Sangster, D.F. (Sydney Univ., NSW (Australia). School 
of Chemistry). Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158—: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GAMMA  RADIATION/polymerization; 
ELECTRON BEAMS; POLYMERIZATION; PULSED IRRADIATION; 
RADIATION CURING; RESEARCH PROGRAMS 


4687 {INIS-mf-13746, pp. 56) ESR study of gamma- 
irradiated polymethacrylonitrile. Hill, D.J.T. (Queensland Univ., 
St. Lucia, QLD (Australia). Polymer Materials and Radiation 
Group); Dong, L.; O’Donnell, J.H.; Pomery, P. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1991. 94p. (CONF-9302158-: 1. Australian-Asian conference on 
radiation science and nuclear medicine, Sydney (Australia), 17-19 
Feb 1993). In The first Australian-Asian conference on radiation 
science and nuclear medicine: conference handbook. Order Num- 
ber DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. ORGANIC NITROGEN COM- 
POUNDS/electron spin resonance; ORGANIC NITROGEN 
COMPOUNDS radiolysis; ELECTRON SPECTRA; EXPERIMEN- 
TAL DATA; GAMMA RADIATION; RADIOLYSIS; POLYMERS; 
RADICALS; STRUCTURAL CHEMICAL ANALYSIS; TEMPERA- 
TURE DEPENDENCE 


4688 (INIS-mf-13746, pp. 63) Electron energy degradation 
in irradiated gases. Burger, M. (Melbourne Univ., Parkville, VIC 
(Australia). Dept. of Chemistry); Cooper, R.; Inokuti, M.; Dillon, M.; 
Kimura, M. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158—: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GASES/radiolysis; l!ONIZED GASES/ 
energy spectra; ARGON; CROSS SECTIONS; ELECTRON EMiS- 
SION; ENERGY DEPENDENCE; EXPERIMENTAL DATA; GASES; 


RADIOLYSIS; NEON; PULSED IRRADIATION; THEORETICAL 
DATA 


4689 (INIS-mf-13746, pp. 64) Electron energy loss in irra- 
diated molecular gases. Bhave, R. (Melbourne Univ., Parkville, 
VIC (Australia). Dept. of Chemistry); Cooper, R. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1991. 94p. (CONF-9302158-: 1. Australian-Asian conference on 
radiation science and nuclear medicine, Sydney (Australia), 17-19 
Feb 1993). In The first Australian-Asian conference on radiation 





science and nuclear medicine: conference handbook. Order Num- 
ber DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HELIUM/radiolysis; HELIUM 
thermalization; IONIZED GASES/energy losses; BOLTZ- 
MANN STATISTICS; HELIUM; RADIOLYSIS; THERMALIZATION; 
HYDROGEN; KINETIC EQUATIONS; METHANE; NITROGEN; NU- 
MERICAL DATA; PULSED IRRADIATION 


4690 (INIS-mf-13746, pp. 72) Redox reactions of tetraaza- 
macrocyclic complexes. Lane, R. (Adelaide Univ., SA (Australia). 
Dept. of Physical and Inorganic Chemistry); Laurence, G.S.; Mar- 
tel, A.A.; Turonek, M.L. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. 94p. (CONF- 
9302158-—: 1. Australian-Asian conference on radiation science and 
nuclear medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ORGANIC NITROGEN COMPOUNDS/ 
ligands; ORGANIC NITROGEN COMPOUNDS/redox reactions; 
RADIOLYS!S/redox reactions; COBALT COMPLEXES; COPPER 
COMPLEXES; ELECTRON TRANSFER; HETEROCYCLIC CON- 
POUNDS; MOLECULAR STRUCTURE; LIGANDS; PULSED 
IRRADIATION; RADIOLYSIS 


4691 (INIS-mf-13746, pp. 73) Radiation stability of 
fullerenes: pulse radiolysis and laser flash photolysis studies 
of Cgp and Cro. Palit, D.K. (Bhabha Atomic Research Centre, 
Bombay (India). Chemistry Div.); Sapre, A.V.; Mittal, J.P. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1991. 94p. (CONF-9302158—: 1. Australian-Asian con- 
ference on radiation science and nuclear medicine, Sydney 
(Australia), 17-19 Feb 1993). In The first Australian-Asian confer- 
ence on radiation science and nuclear medicine: conference 
handbook. Order Number DE94608511. Source: OSTI; NTIS (US 
Sales Only); INIS. 


Short communication. CARBON/photolysis; CARBON/radiolysis; 
RADIOLYS!|S/absorption spectra; CARBON; PHOTOLYSIS; RADI- 
OLYSIS; EXPERIMENTAL DATA; LASER RADIATION; PULSED 
IRRADIATION; STABILITY 


4692 (INIS-mf-13746, pp. 74) The use of pre-mix and 
stopped-flow techniques in combination with pulse radiolysis. 
Bielski, B.HJ. (Brookhaven National Lab., Upton, NY (United 
States)). Australian Inst. of Nuclear Science and Engineering, Lu- 
cas Heights, NSW (Australia). 1991. 94p. Sponsored by National 
Inst. for Occupational Safety and Health, Cincinnati, OH (United 
States);USDOE Office of Energy Research, Washington, DC 
(United States). Chemical Sciences Div. Grant RO1 GM23656-15; 
Contract DE-AC02-76CHH00016. (CONF-9302158—: 1. Australian- 
Asian conference on radiation science and nuclear medicine, 
Sydney (Australia), 17-19 Feb 1993). In The first Australian-Asian 
conference on radiation science and nuclear medicine: conference 
handbook. Order Number DE94608511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. RADICALS/radiolysis; | RADIOLYSIS/ 
chemical reaction kinetics; ABSORPTION SPECTRA; COMPARA- 
TIVE EVALUATIONS; ELECTRON BEAMS; EXPERIMENTAL 
DATA; PULSED IRRADIATION; RADICALS; RADIOLYSIS 


4693 (JAERI-M—92-207, pp. 62-65) Synthesis of heat- 
resistant SIC fiber by radiation processing. Seguchi, Tadao 
(Japan Atomic Energy Research Inst., Takasaki, Gunma (Japan). 
Takasaki Radiation Chemistry Research Establishment); Kasai, 
Noboru; Okamura, Kiyohito. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 5-7 
Feb 1992; JAERI-CONF-1). In Proceedings of the fourth interna- 
tional symposium on advanced nuclear energy research: Roles 
and direction of material science in nuclear technology. 676p. Or- 
der Number DE93508339. Source: OSTI; NTIS; INIS. 

The heat-resistant silicon carbide (SiC) fiber was formed from 
the precursor fiber of silicon containing organic polymer 'polycar- 
bosilane (PCS)’ by radiation curing technique. PCS fibers were 
irradiated in He atmosphere by 2MeV electron beam, then the fiber 
changed to non-melt fibers during the heat treatment for conversion 
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from PCS fiber to SiC fiber. The SiC fibers, which contained less 
oxygen by the radiation curing of PCS fiber, showed high heat- 
resistance. The tensile strength and Young's modulus of SiC fiber 
containing oxygen of 0.4 % was 2.5 GPa and 280 GPa, respec- 
tively, after heat treatment at 1973 K (1700C) in Ar atmosphere, 
which is higher by 500 K than those of SiC fiber as 'Nicalon’ which 
was formed from thermal oxidation curing of PCS fiber. (author). 


4007 Radiochemistry and Nuclear Chemistry 
Refer also to citation(s) 3077, 3078, 3082 


4694 (ANL/CMT/CP-—78677) Characteristics of colloids 
generated during the corrosion of nuclear waste glasses in 
groundwater. Feng, X.; Buck, E.C.; Mertz, C.; Bates, J.K.; Cun- 
nane, J.C.; Chaiko, D. Argonne National Lab., IL (United States). 
Oct 1993. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931201-2: 4. 
international conference on chemistry and migration behavior of ac- 
tinides and fission products in the geosphere, Charleston, SC 
(United States), 12-17 Dec 1993). Order Number DE94003806. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Aqueous colloidal suspensions were generated by reacting nu- 
clear waste glasses with groundwater at 90°C at different ratios of 
the glass surface area to solution volume (S/V). The colloids have 
been characterized in terms of size, charge, identity, and stability 
with respect to salt concentration, pH, and time, by examination 
using dynamic light scattering, electrophoretic mobility, and trans- 
mission electron microscopy. The colloids are predominately 
produced by precipitation from solution, possibly with contribution 
from reacted layers that have spallated from the glass. These 
colloids are silicon-rich minerals. The colloidal suspensions ag- 
glomerate when the salinity of the solutions increase. The following 
implications for modeling the colloidal transport of contaminants 
have been derived from this study: (1) The sources of the colloids 
are not only solubility-limited real colloids and the pseudo colloids 
formed by adsorption of radionuclides onto a groundwater colloid, 
but also from the spalled surface layers of reacted waste glasses. 
(2) In a repository, the local environment is likely to be glass- 
reaction dominated and the salt concentration is likely to be high, 
leading to rapid colloid agglomeration and settling; thus, colloid 
transport may be insignificant. (3) If large volumes of groundwater 
contact the glass reaction site, the precipitated colloids may be- 
come resuspended, and colloid transport may become important. 
(4) Under most conditions, the colloids are negatively charged and 
will deposit readily on positively charged surfaces. Negatively 
charged surfaces will, in general, facilitate colloid stability and 
transport. 


4695 (ANL/CMT/CP-80812) Development of LEU targets 
for ®°Mo production and their chemical processing status 
1993. Vandegrift, G.F.; Hutter, J.C.; Srinivasan, B.; Matos, J.E.; 
Sneigrove, J.L. Argonne National Lab., IL (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9310185-2: 16. international 
meeting on reduced enrichment for research and test reactors 
(RERTR), Ibaraki (Japan), 3-7 Oct 1993). Order Number 
DE94001463. Source: OSTI; NTIS; INIS; GPO Dep. 

Most of the world’s supply of 9°™T.for medical purposes is cur- 
rently produced from °°Mo derived from the fastening of high 
enriched uranium (HEU). Substitution of low enriched uranium 
(LEU) silicide fuel for the HEU alloy and aluminide fuels used in 
current target designs will allow equivalent °°Mo yields with little 
change in target geometries. Substitution of uranium metal for 
uranium oxide films in other target designs will also allow the sub- 
stitution of LEU for HEU. In 1993, DOE renewed funding that was 
terminated in 1990 for development of LEU targets for °°Mo pro- 
duction. During the past year, our efforts were to (1) renew contact 
with °°Mo producers, (2) define the means to test our process for 
recovering °°Mo from irradiated LEU-silicide targets, and (3) begin 
to test our process on spent LEU-silicide miniplates stored at ANL 
from past fuel development studies. 


4696 (ARL-TR-093(ed.2)) Quality assurance of radiophar- 
maceuticals - specifications and test procedures. Baldas, J.; 
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Bonnyman, J.; Colmanet, S.F.; Ivanov, Z.; Lauder, R.A. Australian 
Radiation Lab., Melbourne, VIC (Australia). Oct 1990. 155p. Order 
Number DE94608555. Source: OSTI; NTIS (US Sales Only); INIS. 

The authors report on a Radiopharmaceutical Quality Assurance 
Test Programme carried out by the Australian Radiation Laboratory 
in which radiopharmaceuticals used in nuclear medicine in Aus- 
tralia are tested for compliance with specifications. Where the 
radiopharmaceutical is the subject of a monograph in the British 
Pharmacopoeia or the European Pharmacopoeia, then the specifi- 
cations given in the Pharmacopoeia are adopted. In other cases 
the specifications given have been adopted by this Laboratory and 
have no legal status. In some cases test procedures described 
have been taken from various Pharmacopoeias or methods pub- 
lished in the literature. In other cases test methods described have 
been developed at this Laboratory. It should be noted that, unless 
stated otherwise, specifications listed apply at all times up until 
product expire. 


4697 (BNL-49620) Structure and phase transformations 
in uranium metal. Axe, J.D. (Brookhaven National Lab., Upton, 
NY (United States)); Gruebel, G.; Lander, G.H. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1993]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. (CONF-930905-22: Actinides ‘93, Santa Fe, NM 
(United States), 19-24 Sep 1993). Order Number DE94003892. 
Source: OSTI; NTIS; GPO Dep. 

In common with other elemental actinides, metallic uranium ex- 
ists in several allotropic forms, differing from one another by 
complex but subtle atomic rearrangements. This article reviews 
progress in understanding the successive phase transformations 
from the perspective of soft-mode instabilities. 


4698 (IA-1481, pp. 137) Toward a general technetium- 
labelling technique for organic molecules. Boazi, M.; Feldstein, 
T.; Jaffe, |. Israel Atomic Energy Commission, Tel Aviv (Israel). Li- 
censing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. ORGANIC COMPOUNDS labelling; TECH- 
NETIUM 99/labelling; CHEMICAL PREPARATION; LABELLING; 
TECHNETIUM COMPOUNDS 


4699 (IA-1481, pp. 137-138) A rhenium analog of the 
spiperone ethyl azide reaction with pertechnetate. Boazi, M.; 
Feldstein, T.; Jaffe, |.; Freud, A.; Canfi, A. Israel Atomic Energy 
Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ORGANIC COMPOUNDS/chemical 


preparation, _RHENIUM COMPOUNDS/chemical preparation; 
TRANQUILIZERS 


4700 (IA-1481, pp. 138) One-step tritium labeling of vari- 
ous organic molecules. Shimoni, M.; Buchman, O.; Pri-Bar, [.; 
Sela, A.; Gabay, Y. Israel Atomic Energy Commission, Tel Aviv (Is- 
rael). Licensing Div. Jul 1993. In Research laboratories annual 
report 1992. 279p. Order Number DES4608124. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ORGANIC COMPOUNDS/labelling; TRI- 
TIUM COMPOUNDS ‘labelling; LABELLING 


4701 (IA-1481, pp. 139) Improved Labelling of tritiated 
musk xylene. Buchman, O.; Shimoni, M.; Pri-Bar, |.; Sela, A.; 
Gabay, Y. Israel Atomic Energy Commission, Tel Aviv (Israel). Li- 
censing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. XYLENES/labelling; CHEMICAL PREPA- 
RATION; TRITIUM; XYLENES; LABELLING 


4702 


(IA-1481, pp. 140) Synthesis of 4-imidazoleacrylic 
acid labeled with tritium. Shimoni, M.; Pri-bar, |.; Gabay, Y.; 
Sela, A.; Buchman, O. Israel Atomic Energy Commission, Tel Aviv 
(Israel). Licensing Div. Jul 1993. In Research laboratories annual 
report 1992. 279p. Order Number DE94608124. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. IMIDAZOLES/labelling; ACRYLIC ACID; 
IMIDAZOLES; LABELLING; SYNTHESIS; TRITIUM 


4703 (IA-1481, pp. 140-141) Biosynthetic preparation of 
high specific *S-methionine. Freud, A.; Canfi, A.; Hirshfeld, N.; 
Pikman, Y. Israel Atomic Energy Commission, Tel Aviv (israel). Li- 
censing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. METHIONINE/Ilabelling; BIOSYNTHESIS; 
METHIONINE; LABELLING; SULFUR 35; YEASTS 


4704 (IA-1481, pp. 142) Multi-labeling of testosterone 
with 12] for radioimmunoassay. Canfi, A.; Freud, A.; Zafran, M.; 
Pikman, Y. Israel Atomic Energy Commission, Tel Aviv (Israel). Li- 
censing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. TESTOSTERONE/labelling; IODINE 125; 
TESTOSTERONE; LABELLING 


4705 (IA-1481, pp. 143) Preparation of Moclobemide-3,5- 
3H. Shimoni, M.; Pri-Bar, |.; Sela, A.; Buchman, O. Israel Atomic 
Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In 
Research laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHLORINATED AROMATIC HYDROCAR- 
BONS labelling; LABELLING; MORPHOLINES; TRITIUM 


4706 (INIS-mf-13746, pp. 8) Radiopharmaceutical la- 
belling and quality control. Schmidt, P. (Australian Nuclear 
Science and Technology Organisation, Lucas Heights, NSW (Aus- 
tralia)); Lee, F.T.; Lambrecht, R. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 
94p. (CONF-9302158—: 1. Australian-Asian conference on radiation 
science and nuclear medicine, Sydney (Australia), 17-19 Feb 
1993). In The first Australian-Asian conference on radiation science 
and nuclear medicine: conference handbook. Order Number 
DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. LABELLING/quality control; 
RADIOPHARMACEUTICALS/labelling; CHELATING AGENTS; 
LABELLING; MONOCLONAL ANTIBODIES; RADIOPHARMACEU- 
TICALS; STABILITY 


4707 (INIS-mf-13746, pp. 11) Automated production of L-3 
['1]-iodo -a- methyltyrosine - a SPECT imaging agent for di- 
agnosis of tumours. !zard, M.E. (Australian Nuclear Science and 
Technology Organisation, Lucas Heights, NSW (Australia)); Katsi- 
fis, A.; Blagojevic, N.; Meriaty, H. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 
94p. (CONF-9302158-—: 1. Australian-Asian conference on radiation 
science and nuclear medicine, Sydney (Australia), 17-19 Feb 
1993). In The first Australian-Asian conference on radiation science 
and nuclear medicine: conference handbook. Order Number 
DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IODINE 123/methyl tyrosine; LA- 
BELLED COMPOUNDS/automation; BRAIN; COMPUTER-AIDED 
MANUFACTURING; DIAGNOSIS; AUTOMATION; NEOPLASMS; 
RADIATION PROTECTION; RADIOCHEMISTRY; RADIOPHARMA- 
CEUTICALS; REMOTE HANDLING; SINGLE PHOTON EMISSION 
COMPUTED TOMOGRAPHY 


4708 (INIS-mf-13746, pp. 31) Synthesis and evaluation of 
10B. labelled DNA ligands. Corder, A. (Melbourne Univ., Parkville, 
VIC (Australia). Dept. of Chemistry); Martin, R.F.; Whittaker, A.; 
Kelly, D.P.; Meriaty, H.; Allen, B.J. Australian Inst. of Nuclear Sci- 
ence and Engineering, Lucas Heights, NSW (Australia). 1991. 94p. 
(CONF-9302158—: 1. Australian-Asian conference on radiation sci- 
ence and nuclear medicine, Sydney (Australia), 17-19 Feb 1993). 
In The first Australian-Asian conference on radiation science and 
nuclear medicine: conference handbook. Order Number 
DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. BORON 10/benzimidazoles; DNA/ 
benzimidazoles; BIOASSAY; BENZIMIDAZOLES; BROMIC ACID; 
DNA; EVALUATION; LABELLED COMPOUNDS; LIGANDS; 
PHENYL RADICALS; SYNTHESIS; UPTAKE 





4709 (INIS-mf-13746, pp. 42) Role of alpha emitting ra- 
dioisotopes in therapy of subclinical metastases. Allen, B.J. 
(Australian Nuclear Science and Technology Organisation, Lucas 
Heights, NSW (Australia)); Blagojevic, B.; Meriaty, H. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1991. 94p. (CONF-9302158—: 1. Australian-Asian con- 
ference on radiation science and nuclear medicine, Sydney 
(Australia), 17-19 Feb 1993). In The first Australian-Asian confer- 
ence on radiation science and nuclear medicine: conference 
handbook. Order Number DE94608511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. _ METASTASES/radiopharmaceuticals; 
RADIOPHARMACEUTICALS/radiation dose distributions; RADIO- 
PHARMACEUTICALS/rare earths; RARE EARTHS/alpha particles; 
ANTIBODIES; BONE MARROW; LABELLED COMPOUNDS; 
METASTASES; RADIOPHARMACEUTICALS; RADIATION DOSES; 
RADIOTHERAPY; SPECIFICITY; TUMOR CELLS 


4710 (INIS-mf-13746, pp. 45) Development of new boron 
compounds for use in neutron capture therapy of melanoma. 
Prashar, J.K. (Sydney Univ., NSW (Australia). Dept. of Pharmacy); 
Moore, D.E.; Allen, B.J. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. 94p. (CONF- 
9302158—: 1. Australian-Asian conference on radiation science and 
nuclear medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. BORON COMPOUNDS/ 
phenylalanine; BORON COMPOUNDS/synthesis; NEUTRON 
CAPTURE THERAPY/boron compounds; PHENYLALANINE; 
SYNTHESIS; EXPERIMENTAL DATA; MELANOMAS; MICE; 
PERFORMANCE TESTING; PURIFICATION; RADIOPHARMA- 
CEUTICALS; STRUCTURAL CHEMICAL ANALYSIS; TOXICITY; 
UPTAKE 


4711 (INIS-mf—13746, pp. 65) Redox active surfactants: 


synthesis and properties of a new class of detergents. Walker, 
G.W. (Australian National Univ., Canberra, ACT (Australia). Re- 
search School of Chemistry); Sargeson, A.M.; Geue, R.J.; Pashley, 


R.M.; Behm, C.A. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. 94p. (CONF- 
9302158-: 1. Australian-Asian conference on radiation science and 
nuclear medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ORGANIC NITROGEN COMPOUNDS/ 
surfactants; RADIOPHARMACEUTICALS/organic nitrogen com- 
pounds; ENCAPSULATION; LIGANDS; MOLECULAR 
STRUCTURE; SURFACTANTS; RADIOPHARMACEUTICALS; 
SYNTHESIS 


4712 (JAERI-M—92-207, pp. 142-146) Solidification of io- 
dide ions by reaction with BizO03. Kodama, Hiroshi (National Inst. 
for Research in Inorganic Materials, Tsukuba, Ibaraki (Japan)). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—-: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

a-BizO3 is a candidate material for immobilization of radioactive 
iodine. Present study reports on experimental conditions under 
which a-BizO3 reacts with aqueous iodide to form a single phase of 
a-BisO7I. The reaction is studied in Lil, Nal, Kl and NH,I solution. 
The concentration of aqueous iodide is not the most important fac- 
tor to form a single phase of BisO7I but a ratio of gram molecule 
number of Bi.O3 and gram ion number of iodide ion determines 
formed phases. Only when this ratio is adjusted to a value between 
5: 2 and 1: 2 in Lil solution, 4: 1 and 1: 2 in Nal solution, and 
4:1 and 1: 4 in KI solution, a reaction product is a single phase, 
BisO7I. A reaction in NH,l solution do not produce a single phase 
of BisO7I at any ratios. Scanning electron micrographs of starting 
material and reaction products are shown. (author). 


40 CHEMISTRY 
4007 Radiochemistry and Nuclear Chemistry 


4713 (JAERI-M—92-207, pp. 173-178) Study on growth of 
highly pure uranium compounds. Shikama, Tatsuo (Tohoku 
Univ., Oarai, Ibaraki (Japan). Oarai Branch, Inst. for Materials Re- 
search); Ochiai, Akira; Suzuki, Kenji. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 5-7 Feb 1992; JAERI-CONF—1). In Proceedings of the 
fourth international symposium on advanced nuclear energy 
research: Roles and direction of material science in nuclear tech- 
nology. 676p. Order Number DE93508339. Source: OSTI; NTIS; 
INIS. 

We developed the systems for growing highly pure uranium com- 
pounds to study their intrinsic physical properties. Uranium metal 
was zone refined under low contamination conditions as far as 
possible. Chemical analysis of the purified uranium was performed 
using the inductive coupled plasma emission spectrometry (ICP). 
The problem that emission spectra of the uranium conceal those of 
analyzed impurities was settled by extraction of the uranium using 
tri-n-butyl-phosphate (TBP). The result shows that some metallic 
impurities such as Pb, Mn, Cu etc. evaporated by the rf. heating 
and other usual metallic impurities moved to the end of rod with 
molten zone. Therefore, we conclude that the zone refining tech- 
nique is much effective to the removal of metallic impurities and we 
obtained highly purified uranium metal of 99.99 % up with regard 
to metallic impurities. Using the purified uranium, we attempted to 
grow a highly pure uranium-titanium single crystals. (author). 


4714 (LA-12631-MS) The synthesis of plutonium trichlo- 
ride by chlorination of plutonium dioxide with phosgene. 
Ferran, M.D.; West, M.H. Los Alamos National Lab., NM (United 
States). Oct 1993. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94001154. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Both phosgene (COC12) and chlorine-carbon tetrachloride (Clo- 
CCl4) are effective reagents for chlorination of low-fired plutonium 
dioxide (PuO2), which results in synthesis of plutonium trichloride 
(PuClg). Results are reported for 145 experiments including those 
where carbon monoxide-chlorine (CO-Ciz) was investigated as a 
possible chlorinating agent for PuO2. Phosgene has proven to be a 
safe compound to adapt to a glove box environment and a simpler 
reagent to use than Clp-CCl,. For 112 experiments where COCl, 
was the reagent for chlorination, the average plutonium content of 
PuCls was 69.32 + 0.38 wt % and the average chloride content 
was 29.9 + 0.6 wt %. The corresponding theoretical values are 
69.20 wt % plutonium and 30.8 wt % chloride. Using a Pyrex reac- 
tor vessel, PuCl,; has been synthesized on the 500-g scale. Other 
supporting facilities, equipment, and instrumentation are described. 


4715 (LA-UR-—93-3463) Debye-Waller factors of the light 
actinide metals. Lawson, A.C.; Goldstone, J.A.; Cort, B.; Sheldon, 
R.I.; Foltyn, E.M. Los Alamos National Lab., NM (United States). 
[1993]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36 W-31109-ENG-38. 
(CONF-930905-9: Actinides ’93; 1994 TMS annual meeting on ac- 
tinides, Santa Fe, NM (United States); San Francisco, CA (United 
States), 19-24 Sep 1993; 27 feb - 3 mar 1994; CONF-940221-1). 
Order Number DE94000685. Source: OSTI; NTIS; INIS; GPO Dep. 

Time-of-flight neutron powder diffraction was used to determine 
the Debve-Waller factors of light actinide metals. The Debye-Waller 
factor is a measure of the mean-square atomic displacement that 
arises from the thermal motion ofthe atoms in any solid. Its temper- 
ature dependence determines a Debye-Waller temperature, @pw, 
that is characteristic of the elastic properties of the solid. The data 
are obtained by Rietveld analysis of neutron diffraction powder pat- 
terns obtained at several temperatures. Results are presented for 
a-U, a-Np, a-Pu and 6-Puo.95Alo.o5. The @pw’s are temperature 
dependent, and anharmonic interatomic forces seem to be required 
to explain the results. 


4716 Dehydration of plutonium § trichloride hydrate. 
Foropoulos, J. Jr.; Avens, L.R.; Trujillo, E.A. To Dept. of Energy. 
1991. American patent application 7-755,280. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE94003065. Source: OSTI; NTIS; GPO 
Dep. 
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A process of preparing anhydrous actinide metal trichlorides of 
plutonium of neptunium by reacting an aqueous solution of an 
actinide metal trichloride selected from the group consisting of plu- 
tonium trichloride or neptunium trichloride with a reducing agent 
capable of converting the actinide metal from an oxidation state of 
+4 to +3 in a resultant solution, evaporating essentially all the sol- 
vent from the resultant solution to yield an actinide trichloride 
hydrate material, dehydrating the actinide trichloride hydrate mate- 
rial by heating the material in admixture with excess thionyl 
chloride, and recovering anhydrous actinide trichloride is provided. 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 5094, 5192 


4717 (DOE/PC/89774-T9) Effects of catalytic mineral 
matter on CO/CO, temperature and burning time for shar com- 
bustion: Quarterly progress report No. 14, January—March 
1993. Longwell, J.P.; Sarofim, A.F.; Lee, Chun-Hyuk. Massachu- 
setts Inst. of Tech., Cambridge, MA (United States). Dept. of 
Chemical Engineering. [1993]. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-89PC89774. 
Order Number DE94002171. Source: OSTI; NTIS; GPO Dep. 

The high temperature oxidation of char is of interest in a number 
of applications in which coal must be burned in confined spaces. 
The temperature of char particle burning is the product of a 
strongly coupled balance between particle size and physical prop- 
erties, heat transfer, surface reactivity, CO/CO2 ratio and gas 
phase diffusion in the surrounding boundary layer and within the 
particle. In addition to the effects of particle temperature on burning 
rate, it has major effects on ash properties and mineral matter va- 
porization. Measurements of the temperature of individual burning 
char particles have become available in recent years and have 
clearly demonstrated large particle-to-particle temperature varia- 
tions which depend strongly on particle size and on particle 
composition. These studies, done with pulverized coal, can not de- 
termine the CO/COz2 ratio produced at the char surface or the 
catalytic effects of mineral matter in the individual char particles. 
Consequently, it has generally been assumed that CO is the only 
product of the carbon-oxygen reaction and that COz is formed by 
subsequent gas phase reaction. More recent work, however, has 
pointed out the need to take CO» production into consideration in 
order to account for observed particle temperatures. 


4718 (LBL-34700) Characterization of acoustic effects on 
flame structures by beam deflection technique. Bedat, B.; 
Kostiuk, L.W.; Cheng, R.K. Lawrence Berkeley Lab., CA (United 
States). Oct 1993. 12p. Sponsored by National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract AC03-76SF00098. C-32000-R. (CONF-931076-3: Fall 
meeting of the Western States Section of the Combustion Institute, 
Menlo Park, CA (United States), 18-19 Oct 1993). Order Number 
DE94003240. Source: OSTI; NTIS; GPO Dep. 

This work shows that the acoustic effects are the causes of the 
small amplitude flame wrinkling and movements seen in all the dif- 
ferent gravitational conditions. The comparison between the 
acoustic velocity and beam deflection spectra for the two condi- 
tions studied (glass beads and fiber glass) demonstrates clearly 
this flame/acoustic coupling. This acoustic study shows that the 
burner behaves like a Helmholtz resonator. The estimated 
resonance frequency corresponds well to the experimental mea- 
surements. The fiber glass damps the level of the resonance 
frequency and the flame motion. The changes shown in normalized 
beam deflection spectra give further support of this damping. This 
work demonstrates that the acoustics has a direct influence on 
flame structure in the laminar case and the preliminary results in 
turbulent case also show a strong coupling. The nature of this 
flame/acoustic coupling are still not well understood. Further inves- 
tigation should include determining the frequency limits and the 
sensitivity of the flame to acoustic perturbations. 
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42 ENGINEERING 


Refer also to citation(s) 3935, 5455 


4202 Facilities, Equipment, and Techniques 


Refer also to citation(s) 3066, 3067, 3070, 3071, 3093, 3190, 
3214, 3237, 3251, 3253, 3284, 3303, 3325, 3591, 3723, 3749, 
3757, 3759, 3763, 3803, 3947, 4169, 4171, 4172, 4173, 4174, 
4176, 4181, 4201, 4203, 4204, 4220, 4226, 4240, 4317, 4653, 
5067, 5088, 5105 


4719 (ANL/MCT/CP-—79097) Correlation of experimental 
data and three-dimensional finite element modeling of a spin- 
ning quadrupole. Lorimer, W.L. (California Univ., Berkeley, CA 
(United States). Dept. of Mechanical Engineering); Lieu, D.K.; Hull, 
J.R.; Mulcahy, T.M.; Rossing, T.D. Argonne National Lab., IL 
(United States). [1993]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
931013-1: Conference on computation of electromagnetic fields, 
Miami, FL (United States), 31 Oct - 4 nov 1993). Order Number 
DE93041173. Source: OSTI; NTIS; GPO Dep. 

A permanent magnet quadrupole spinning over an aluminum 
disk was constructed, and drag torque was measured for various 
speeds and gap sizes. The experiment was modeled using a 
three-dimensional finite element program. Experimental and analyt- 
ical results were compared, and the effect of magnet polarity was 
determined. 


4720 (CEA-CONF-11525) Optimization of the velocity of 
air providing dynamic containment at openings. Laborde, J.C.; 
Berne, P.; Dupoux, N. CEA Centre d'Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection de |’Environnement et des 
Installations. 1992. 11p. (CONF-920949-: 3. international confer- 
ence on air distribution in rooms: air movement in large spaces, 
Aalborg (Denmark), 2-4 Sep 1992). Order Number DE94609165. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The handling of toxic, radioactive or dangerous substances in in- 
dustry of research laboratories necessitates the use of techniques 
for protecting the workers involved. The risks arise from these sub- 
stances being airborne particles and from their transfer, essentially 
through turbulent diffusion. One way of limiting this risk is to em- 
ploy the principle of dynamic containment, whereby a particular 
direction of air flow is imposed at inlets and outlets in order to pre- 
vent the back flow of the pollutant to areas where it may be 
breathed by the operators. The air velocity normally used to pre- 
vent back flow of pollutant is 0.5 m.s. The ’Service d’Etudes et de 
Recherches en Aerocontamination et en Confinement’ (SERAC) 
has begun an evaluation of the effect of a reduction in air inlet ve- 
locity on the risk of pollutant back diffusion. This should lead to 
energy savings through the use of a minimum air flow rate con- 
comitant with appropriate protection. The paper gives the results 
obtained with openings of different geometries and shapes. It is 
also proposed a simulation of this phenomenon using a calculation 
code of air flow in a ventilated room (the TRIO code), so that the 


results may be compared with the experimental data. (author). 5 
refs., 10 figs., 1 tab. 


4721 (CEA-CONF-11527) Comparative assessment of 
several dismantling cutting tools. Pilot, G. (CEA Centre d’Etudes 
de Fontenay-aux-Roses, 92 (France). Dept. de Protection de 
l'Environnement et des Installations); Bernard, J.; Lorin, C.; Rav- 
era, J.P. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de l'Environnement et des Installa- 
tions. 1992. 11p. (CONF-920851—: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE94609161. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The research work relates to semi-industrial scale testing in air 
of various relevant cutting tools (plasma torch, arc-air, grinder, al- 
ternating saw) for mild steel and stainless steel with thicknesses of 
10, 30 and 50 mm. Its originality is a comparison between tools in 
the same normalized conditions of use in order to determine the 
performances of the different techniques and to measure all the 
generated secondary solid wastes. Among the tested tools, the 
plasma torch is the fastest and the alternating saw the slowest. 





The arc-air produces the widest kerf and thus the most wastes. 
The electrode of the arc-air and the wheel of the grinder wear the 
swiftest. The alternating saw generates the least mass of aerosols. 
(author). 1 ref., 7 figs. 


4722 (CONF-9110122-—, pp. 30-34) Structural concepts and 
details for seismic design. Johnson, M.W. (EQE Engineering, 
Inc., Costa Mesa, CA (United States)); Smietana, E.A.; Murray, 
R.C. Lawrence Livermore National Lab., CA (United States); US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

As a part of the DOE Natural Phenomena Hazards Program, a 
new manual has been developed, entitled UCRL-CR-106554, 
“Structural Concepts and Details for Seismic Design.” This manual 
describes and illustrates good practice for seismic-resistant design. 


4723 (CONF-9110122—, pp. 63-66) Tornado missile impact 
study. McDonald, J.R. (Texas Tech Univ., Lubbock, TX (United 
States)). Lawrence Livermore National Lab., CA (United States); 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OST]; NTIS; INIS. 

UCRL-15910 specifies wind and tornado missiles for moderate- 
and high-hazard DOE facilities. Wall-barrier specimens have been 
tested at the Tornado Missile Impact Facility at Texas Tech Univer- 
sity. The facility has an air-activated tornado missile cannon 
capable of firing 2x4 timber planks weighing 12 Ib at speeds up to 
150 mph and 3-in-diameter steel pipes weighing 75 lb at speeds to 
7 5 mph. Wall barriers tested to date include reinforced concrete 
walls from 4-in. to 10-in. thick; 8-in. and 12-in. walls of reinforced 
concrete masonry units (CMU); two other masonry wall configura- 
tions consisting of an 8-in. CMU with a 4-in. clay-brick veneer and 
a 10-in. composite wall with two wythes of 4-in. clay brick. The im- 
pact test series is designed to determine the impact speed that will 
produce backface spall of each wall barrier. A set of 15 wall sec- 
tions has been constructed and tested at this time. Preliminary 
finding suggest that all cells of CMU walls must be grouted to pre- 
vent missile penetration. Walls recommended in the workshop on 
UCRL-15910 provide acceptable protection if cracking can be ac- 
cepted. 


4724 (CONF-9110122-, pp. 89-97) Seismic design criteria 
of fire protection systems for DOE facilities. Hardy, G. (EQE 
Engineering Consultants, Costa Mesa, CA (United States)); Cush- 
ing, R.; Driesen, G. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

Fire protection systems are critical to the safety of personnel and 
to the protection of inventory during any kind of emergency situa- 
tion that involves a fire. The importance of these fire protection 
systems is hightened for DOE facilities which often house nuclear, 
chemical or scientific processes. Current research into the topic of 
“fires following earthquakes” has demonstrated that the risks of a 
fire starting as a result of a major earthquake can be significant. 
Thus, fire protection systems need to be designed to withstand the 
anticipated seismic event for the site in question. 


4725 (CONF-9110122-, pp. 232-242) Seismic qualification 
of non safety class equipment whose failure would damage 
safety class equipment. LaSalle, F.R. (Westinghouse Hanford 
Comp., Richland, WA (United States)). Lawrence Livermore Na- 
tional Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
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States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

Both Code of Federal Regulations, Title 10, Part 50, and US De- 
partment of Energy Order 6430.1A have requirements to assess 
the interaction of non-safety and safety class structures and equip- 
ment during a seismic event to maintain the safety function. At the 
Hanford Site, a cost effective program has been developed to per- 
form the evaluation of non-safety class equipment. Seismic 
qualification is performed by analysis, test, or upgrading of the 
equipment to ensure the integrity of safety class structures and 
equipment. This paper gives a brief overview and synopsis that ad- 
dress design analysis guidelines including applied loading, damping 
values, component anchorage, allowable loads, and stresses. Test 
qualification of equipment and walkdown acceptance criteria for 
heating & ventilation (H & V) ducting, conduit, cable tray, missile 
zone of influence, as well as energy criteria are presented. 


4726 (CONF-9110122-, pp. 251-261) Simplified static 
method for determining seismic loads on equipment in moder- 
ate and high hazard facilities. Scott, M.A. (Westinghouse 
Hanford Company, Richland, WA (United States)); Holmes, P.A. 
Lawrence Livermore National Lab., CA (United States); USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Risk Analysis and Technology. 
[1991]. From Natural phenomena hazards mitigation conference; 
St. Louis, MO (United States); 15-18 Oct 1991. In Third DOE natu- 
ral phenomena hazards mitigation conference. 699p. Order 
Number DE93012087. Source: OSTI; NTIS; INIS. 

A simplified static analysis methodology is presented for qualify- 
ing equipment in moderate and high-hazard facility-use category 
structures, where the facility use is defined in Design and Evalua- 
tion Guidelines for Department of Energy Facilities Subjected to 
Natural Phenomena Hazards, UCRL-15910. Currently there are no 
equivalent simplified static methods for determining seismic loads 
on equipment in these facility use categories without completing 
dynamic analysis of the facility to obtain loca! floor accelerations or 
spectra. The requirements of UCRL-15910 specify the use of “dy- 
namic” analysis methods, consistent with Seismic Design 
Guidelines for Essential Buildings, Chapter 6, “Nonstructural Ele- 
ments,” TM5-809-10-1, be used for determining seismic loads on 
mechanical equipment and components. Chapter 6 assumes that 
the dynamic analysis of the facility has generated either floor re- 
sponse spectra or model floor accelerations. These in turn are 
utilized with the dynamic modification factor and the actual demand 
and capacity ratios to determine equipment loading. This complex 
methodology may be necessary to determine more exacting loads 
for hard to qualify equipment but does not provide a simple conser- 
vative loading methodology for equipment with ample structural 
capacity. 


4727 (CONF-9110122-, pp. 270-281) Design of DOE facili- 
ties for wind-generated missiles. Kuilanoff, G. (Fluor Daniel, Inc., 
Irvine, CA (United States)); Drake, R.M. Lawrence Livermore Na- 
tional Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

This paper presents criteria and procedures for the design of 
structures and components for wind-generated missiles. Methods 
for determining missile-induced loading, calculated structural re- 
sponse, performance requirements, and design considerations are 
covered. The presented criteria is applicable to Safety-Related con- 
crete buildings as a whole and to all their exposed external 
components including walls, roofs, and supporting structural sys- 
tems and elements. 


4728 (CONF-9110122-, pp. 364-373) Parametric study of 
roof diaphragm stiffness requirements. Jones, W.D. (Martin Ma- 
rietta Energy Systems, Inc., Oak Ridge, TN (United States)); 
Tenbus, M.A. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 


ERA Vol. 19, No. 2 301 





42 ENGINEERING 
4202 Facilities, Equipment, and Techniques 


and Technology. [1991]. DOE Contract AC05-840R21400. From 
Natural phenomena hazards mitigation conference; St. Louis, MO 
(United States); 15-18 Oct 1991. In Third DOE natural phenomena 
hazards mitigation conference. 699p. Order Number DE93012087. 
Source: OSTI; NTIS; INIS. 

A common assumption made in performing a dynamic seismic 
analysis for a building is that the roof/floor system is “rigid”. This as- 
sumption would appear to be reasonable for many of the structures 
found in nuclear power plants, since many of these structures are 
constructed of heavily reinforced concrete having floor/roof slabs at 
least two feet in thickness, and meet the code requirements for 
Structural detailing for seismic design. The roofs of many Depart- 
ment of Energy (DOE) buildings at the Oak Ridge Y-12 Plant in 
Oak Ridge, Tennessee, have roofs constructed of either metal, pre- 
cast concrete or gypsum plank deck overlaid with rigid insulation, 
tar and gravel. In performing natural phenomena hazard assess- 
ments for one such facility, it was assumed that the existing roof 
performed first as a flexible diaphragm (zero stiffness) and then, 
rigid (infinitely stiff). For the flexible diaphragm model it was deter- 
mined that the building began to experience significant damage 
around 0.09 g’s. For the rigid diaphragm model it was determined 
that no significant damage was observed below 0.20 g’s. A Con- 
ceptual Design Report has been prepared for upgrading/replacing 
the roof of this building. The question that needed to be answered 
here was, “How stiff should the new roof diaphragm be in order to 
satisfy the rigid diaphragm assumption and, yet, be cost effective?’. 
This paper presents a parametric study of a very simple structural 
system to show that the design of roof diaphragms needs to con- 
sider both strength and stiffness (frequency) requirements. This 
paper shows how the stiffness of a roof system affects the seismi- 
cally induced loads in the lateral, vertical load resisting elements of 
a building and provides guidance in determining how “rigid” a roof 
system should be in order to accomplish a cost effective design. 


4729 (CONF-9110122-, pp. 374-379) Seismic assessment 
of selected bulldings and equipment contents of a DOE facility 
in UBC zone 2A. Tong, W.H. (EQE Engineering Consultants, 
Costa Mesa, CA (United States)); Deneff, C.; Griffin, MJ. 
Lawrence Livermore National Lab., CA (United States); USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Risk Analysis and Technology. 
[1991]. From Natural phenomena hazards mitigation conference; 
St. Louis, MO (United States); 15-18 Oct 1991. In Third DOE natu- 
ral phenomena hazards mitigation conference. 699p. Order 
Number DE93012087. Source: OSTI; NTIS; INIS. 

A preliminary seismic risk assessment for selected buildings and 
representative equipment contents in Allied-Signal Kansas City Di- 
vision was performed to identify potential seismic hazard and 
weakness. The site is located in the Uniform Building Code Zone 
2A. The selected building structures were constructed between 
1940s to 1980s. The performance goal was to qualitatively assess 
the potential for loss of toxic or hazardous materials and injury to 
plant personnel due to an earthquake event. 


4730 (CONF-9110122-, pp. 446-454) Natural phenomena 
evaluation of the Department of Energy-field office Oak Ridge 
office buildings. Rucker, R.W. (DOE, Oak Ridge, TN (United 
States)); Fricke, K.E.; Hunt, R.J. Lawrence Livermore National 
Lab., CA (United States); USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Risk Analysis and Technology. [1991]. From Natural phenomena 
hazards mitigation conference; St. Louis, MO (United States); 15- 
18 Oct 1991. In Third DOE natural phenomena hazards mitigation 
conference. 699p. Order Number DE93012087. Source: OSTI; 
NTIS; INIS. 

The Department of Energy - Field Office Oak Ridge (DOE-OR) is 
performing natural phenomena evaluations of existing office build- 
ings located in the city of Oak Ridge, Tennessee. The natural 
phenomena considered are earthquake, wind, and flood. The eval- 
uations are being performed to determine if the facilities are in 
compliance with DOE General Design Criteria 6430.IA. This paper 
presents results of the evaluations for three of the office buildings. 


4731 (CONF-9110122-, pp. 455-464) Seismic strengthen- 


ing of building 111 at Lawrence Livermore National 
Laboratory. Eli, M. (Lawrence Livermore National Lab., CA (United 
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States)); Coats, D.; Freeland, G.; Kamath, M. Lawrence Livermore 
National Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

Since being designed and constructed in the late 1960s, the Di- 
rector’s Building (Building 111) at Lawrence Livermore National 
Laboratory (LLNL) has been evaluated for 1988 seismic criteria 
and has been upgraded to withstand a major earthquake in the 
Livermore area. During and immediately after a large earthquake in 
the Livermore area, Building 111 occupants would be able to exit 
safely without loss of life. Building 111 itself would be severely 
damaged, but would not collapse. Highlights of the seismic up- 
grade design criteria and of the design, analyses, and construction 
that resulted are presented in this paper. 


4732 (CONF-9110122-, pp. 465-474) Seismic and wind up- 
grade of buildings 707A and 779 at Rocky Flats Plant. Siler, 
S.V. (EQE Engineering and Design, San Francisco, CA (United 
States)); Hom, S.; McGovern, L.J.; Terkun, V. Lawrence Livermore 
National Lab., CA (United States); USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Risk Analysis and Technology. [1991]. From Natural phe- 
nomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. In Third DOE natural phenomena hazards 
mitigation conference. 699p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

The structural upgrade of two existing facilities at the US Depart- 
ment of Energy Rocky Flats Plant site has recently been 
completed. Two existing critical buildings were strengthened to en- 
able them to withstand the design basis earthquake (DBE) forces 
and the design basis wind (DBW) forces without breach of contain- 
ment. These buildings were constructed in the 1960s, with minimal 
seismic considerations. Building 707A is a two-story structure of 
precast concrete elements with cast-in-place topping slabs with 
27,000 sq. feet of floor space. Building 779 is a two-story original 
Structure and several additions, with floor space of 64,000 sq. feet. 
The original structure consists of cast-in-place concrete with ma- 
sonry infill shear walls. The additions are primarily precast concrete 
with unreinforced masonry infill walls. The DBE was the maximum 
credible event with a magnitude of 6.0 occurring 16 miles from the 
site. The evaluation criteria was generated spectra at bedrock with 
a horizontal zero period acceleration of 0.14g. Bedrock-to-ground 
soil amplification factors were used to evaluate the buildings. The 
buildings were also required to withstand the DBW of 161 mph. 
Because of constraints associated with working inside, the struc- 
tural upgrades were mostly confined to exterior work. The 
modifications utilized the existing roof and floor diaphragms, and 
primarily consisted of large exterior concrete buttresses and asso- 
ciated steel chords and collectors. A system of steel strongbacks 
was also used in some locations. Connections between precast el- 
ements of Building 707A had to be strengthened for ductility and 
shear transfer. The significance of this work is the successful im- 
plementation of a highly complex and comprehensive design 
retrofit of two very critical and important facilities, allowing for con- 
tinued operation and minimal impact, and using practical and 
overall cost-effective strengthening schemes. 


4733 (CONF-9110122-, pp. 661-670) Air permeability for a 
concrete shear wall after a damaging seismic load simulation 
cycle. Girrens, S.P. (Los Alamos National Lab., NM (United 
States)); Farrar, C.R. Lawrence Livermore National Lab., CA 
(United States); USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of Risk 
Analysis and Technology. [1991]. From Natural phenomena haz- 
ards mitigation conference; St. Louis, MO (United States); 15-18 
Oct 1991. In Third DOE natural phenomena hazards mitigation 
conference. 6929p. Order Number DE93012087. Source: OSTI; 
NTIS; INIS. 

A study was initiated to estimate air leakage, driven by wind- 
generated pressure gradients, from a_ seismically damaged 
concrete structure. This paper describes an experiment performed 





to measure the air permeability in a reinforced concrete shear wall, 
both before and after simulated seismic loading. Static load-cycle 
testing was used to simulate earthquake loading. Permeability 
measurements were made by pressurizing one side of the shear 
wall above atmospheric conditions and recording the transient- 
pressure decay. Air permeability measurements made on the shear 
wall before loading fell within the range of values for concrete 
permeability published in the literature. As long as the structure ex- 
hibited linear load-displacement response, no variation in the air 
permeability was detected. However, experimental results indicate 
that the air permeability in the shear wall increased by a factor of 
40 after the wall had been damaged (cracked). 


4734 (CONF-9310208-1) Experimental investigations of 
sensor-based surface following tasks by a mobile manipulator. 
Reister, D.B.; Unseren, M.A.; Baker, J.E.; Pin, F.G. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From International symposium on experimental robotics; Kyoto 
(Japan); 27-29 Oct 1993. Order Number DE94001129. Source: 
OSTI; NTIS; GPO Dep. 

This paper discusses experimental investigations of the feasibility 
and requirements of simultaneous external-sensor-based-control of 
the wheeled platform and the manipulator of a mobile robot. The 
experiments involve 3-D arbitrary surface following by the manipu- 
lator while the platform moves along a predefined trajectory. A 
variety of concave and convex surfaces were used in the expen- 
ments, during which target and measured values of the platform 
and arm positions and orientations, together with the surface abso- 
lute location and normal estimates, were logged at 10 Hz. For all 
experiments, the data logs showed significant noise, at high fre- 
quency, in the calculated surface normal values despite smooth 
tracking of their target values by the arm and the platform, with 
typical closed loop delays between target and achieved values of 
the order of 100 msec. This high-frequency noise in the calculated 
values is conjectured to result mainly from the arm’s transmission 
cables compliance and backlash in the spherical wrist gears. On 
the other hand, the end-effector distance to the surface showed 
some low frequency errors of the order of +20%The two major 
sources of these low frequency errors appeared to reside respec- 
tively in the low values of the velocity bound and gain parameters 
utilized to filter the high frequency noise in the calculated normal 
values prior to using them as input to the arm control, and in the 
rolling contact of the platform’s rubber-coated wheels on the 
ground where significant errors in the platform's positions and ori- 
entations can accumulate. 


4735 (CONF-9310216-2) Computer visualizations in engi- 
neering applications. Bills, K.C. Oak Ridge National Lab., TN 
(United States). [1993]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 7. 
Deneb robotics user group meeting; Troy, MI (United States); 12- 
15 Oct 1993. Order Number DE94003589. Source: OSTI; NTIS; 
GPO Dep. 

The use of computerized simulations of various robotic tasks via 
IGRIP software at Martin Marietta Energy Systems, Inc. is reported. 
The projects include underwater activities demonstrating clean up 
of a quarry; time study of methods to store waste drums inside a 
facility; design walk-through of a new facility; plant layout flyover; 
and conceptual development and layout of new mechanisms. 


4736 (CONF-9311107-2) Sensor-based navigation of a 
mobile robot using automatically constructed fuzzy rules. 
Watanabe, Y.; Pin, F.G. Oak Ridge National Lab., TN (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From ICAR ‘93: 
6. international conference on advanced robotics; Tokyo (Japan); 
1-2 Nov 1993. Order Number DE94001137. Source: OSTI; NTIS; 
GPO Dep. 

A system for automatic generation of fuzzy rules is proposed 
which is based on a new approach, called “Fuzzy Behaviorist,” and 
on its associated formalism for rule base development in behavior- 
based robot control systems. The automated generator of fuzzy 
rules automatically constructs the set of rules and the associated 
membership functions that implement reasoning schemes that 
have been expressed in qualitative terms. The system also checks 


42 ENGINEERING 
4202 Facilities, Equipment, and Techniques 


for completeness of the rule base and independence and/or redun- 
dancy of the rules to ensure that the requirements of the formalism 
are satisfied. Examples of the automatic generation of fuzzy rules 
for cases involving suppression and/or inhibition of fuzzy behaviors 
are given and discussed. Experimental results obtained with the 
automated fuzzy rule generator applied to the domain of sensor- 
based navigation in a priori unknown environments using one of 
our autonomous test-bed robots are then presented and discussed 
to illustrate the feasibility of large-scale automatic fuzzy rule gener- 
ation using our proposed “Fuzzy Behaviorist” approach. 


4737 (CONF-931233-2) System identification using a 
wavelet-based approach. Schoenwald, D.A. Oak Ridge National 
Lab., TN (United States). [1993]. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
32. Institute of Electrical and Electronic Engineers (IEEE) confer- 
ence on decision and control; San Antonio, TX (United States); 
Dec 1993. Order Number DE94002191. Source: OSTI; NTIS; GPO 
Dep. 

In this paper, an approach to system identification using the 
wavelet transform is outlined. The method is based on system 
identification algorithms that belong to the class of modulating func- 
tion methods. In particular, the Pearson-Lee method is modified to 
make use of wavelet basis functions which provide a more precise 
time window to process the plant input-output data. It is proposed 
here that replacing these modulating functions with wavelet basis 
functions will provide data filtering which is less sensitive to noise 
and initial conditions. 


4738 (DOE/ER/13977—6) The mechanics of redundantly- 
driven robotic systems: Progress report, July 1992—June 
1993. Tsai, L.W. Maryland Univ., College Park, MD (United States). 
Jun 1993. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-88ER13977. Order Number 
DE94000786. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research are to develop systematic 
methodologies for the creation of multi-DOF (Degree-of-Freedom) 
mechanisms and to gain better understanding of the kinematics, 
dynamics and control of such devices. We have continued our in- 
vestigation on the following four subjects: (1) enumeration of 
mechanism structures, (2) gear backlash control, (3) tendon-driven 
manipulators, and (4) parallel mini-manipulators. In addition, we 
have also initiated a new project on the design of automotive trans- 
mission mechanisms. In what follows, we briefly describe the 
progress made and the proposed future work. 


4739 (DOE/LLW-184) Greater-than-Class C low-level ra- 
dioactive waste shipping package/container identification and 
requirements study: National Low-Level Waste Management 
Program. Tyacke, M. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Aug 1993. 454p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. 
(INEL/MISC—93087). Order Number DE94002937. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report identifies a variety of shipping packages (also re- 
ferred to as casks) and waste containers currently available or 
being developed that could be used for greater-than-Class C 
(GTCC) low-level waste (LLW). Since GTCC LLW varies greatly in 
size, shape, and activity levels, the casks and waste containers 
that could be used range in size from small, to accommodate a 
single sealed radiation source, to very large-capacity casks/ 
canisters used to transport or dry-store highly radioactive spent 
fuel. In some cases, the waste containers may serve directly as 
shipping packages, while in other cases, the containers would 
need to be placed in a transport cask. For the purpose of this re- 
port, it is assumed that the generator is responsible for transporting 
the waste to a Department of Energy (DOE) storage, treatment, or 
disposal facility. Unless DOE establishes specific acceptance crite- 
ria, the receiving facility would need the capability to accept any of 
the casks and waste containers identified in this report. In identify- 
ing potential casks and waste containers, no consideration was 
given to their adequacy relative to handling, storage, treatment, 
and disposal. Those considerations must be addressed separately 
as the capabilities of the receiving facility and the handling require- 
ments and operations are better understood. 
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4740 (EGG-WTD—10703) Remote Excavation System test 
plan. Walker, S.; Hyde, R.A. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). May 1993. 93p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE94002876. Source: OSTI; NTIS; GPO Dep. 

The Office of Technology Development (OTD) established the 
Robotics Technology Development Program (RTDP) to integrate 
robotic development activities on a national basis; provide needs- 
oriented, timely, and economical robotics technology to support 
environmental and waste operations activities at Department of En- 
ergy (DOE) sites; and provide the focus and direction for the near 
term (less than five years) and guidance for the tong-term (five to 
twenty years) research and development efforts for site-specific 
problems. The RTDP consists of several programs including the 
Buried Waste Robotics Program (BWRP), which addresses remote 
buried waste applications. The Remote Excavation System (RES) 
was developed under the RTDP to provide a safer method of exca- 
vating hazardous materials for both the DOE and the Department 
of Defense (DOD). The excavator, initially developed by the DOD 
as a manually-operated small excavator, has been modified for 
teleoperation with joint funding from the BWRP and the DOD. The 
Buried Waste Integrated Demonstration (BWID) and the Uranium 
Soils Integrated Demonstration (USID) are funding the demonstra- 
tion, testing, and evaluation of the RES covered in this test plan. 
This document covers testing both at Oak Ridge National Labora- 
tory (ORNL) and the Idaho National Engineering Laboratory (INEL), 
as funded by BWID and USID. This document describes the tests 
planned for the RES demonstration for the BWRP. The purposes 
of the test plan are (1) to establish test parameters to ensure that 
the demonstration results are deemed useful and usable and (2) to 
demonstrate performance in a safe manner within all regulatory re- 
quirements. 


4741 (EUR-14764) Final cleansing of the PIVER proto- 
type vitrification facility -Decontamination of the hot-cell. 
Jouan, A. (CEA Centre d’Etudes de la Vailee du Rhone, 30 - Mar- 
coule (France). Dept. des Procedes de Retraitement); Roudil, S. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. 23p. (In French). Contract FI2D-0018. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Dismantling of the PIVER pilot vitrification facility began in 1984. 
Under a first contract Fl 1D - 0057 with the European Community, 
all the process equipment was removed from the cell and decon- 
tamination was undertaken. The residual in-cell irradiation level 
was less than 10 mGy.h~—' by the beginning of 1990, allowing brief 
access of operators to the cell for specific tasks. The cell cleanup 
work was completed in 1990; the telemanipulators were dismantled, 
and biological shielding was set up around a few remaining local- 
ized hot spots. By the end of the year, the in-cell dose rate had 
dropped to below 0.2 mGy.h—'. Research and development work 
on final decontamination processes was conducted from January to 
July 1991. Four already developed processes (electrolytic, shot- 
peening, cryogenic and gel) were tested under hostile radioactive 
conditions on a representative facility to assess their advantages 
and drawbacks, their effectiveness, and any points requiring spe- 
cial attention for large-scale application. The final decontamination 
operations were carried out on only a portion of the cell wall ; they 
did not significantly reduce the overall ambient irradiation level in 
the cell. (author). 1 ref., 6 figs., 2 tabs., 5 appendices. 


4742 (FNAL-TM-1858) Wirebonding SVX prime silicon 
ladders using the K&S 1478 wirebonder. Dyer, A. Fermi National 
Accelerator Lab., Batavia, IL (United States). Sep 1993. 69p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH03000. Order Number DE94000590. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the follow on the K&S 1478 Wirebonder: 
Power Up; Tool Calibration; Manual Mode; Teach Mode; and Refer- 
ence Systems. 


4743 


(JAERI-M-93-076) Technical report on the Piping 
Reliability Proving Tests at the Japan Atomic Energy Research 
Institute. Japan Atomic Energy Research Inst., Tokyo (Japan). 


May 1993. 468p. (in Japanese). Order Number DE94727506. 
Source: OSTI; NTIS; INIS. 
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Japan Atomic Energy Research Institute (JAERI) conducts Pip- 
ing Reliability Proving Tests from 1975 to 1992 based upon the 
contracts between JAERI and Science and Technology Agency of 
Japan (STA) under the auspices of the special account law for 
electric power development promotion. The purpose of these tests 
are to prove the structural reliability of the primary cooling piping 
constituting a part of the pressure boundary in the light water reac- 
tor power plants. The tests with large experimental facilities had 
ended already in 1990. Presently piping reliability analysis by the 
probabilistic fracture mechanics method is being done. Until now 
annual reports concerning the proving tests were produced and 
submitted to STA, whereas this report summarizes the test results 
done during these 16 years. Objectives of the piping reliability 
proving tests are to prove that the primary piping of the light water 
reactor (1) be reliable throughout the service period, (2) have no 
possibility of rupture, (3) bring no detrimental influence on the sur- 
rounding instrumentations or equipments near the break location 
even if it ruptured suddenly. To attain these objectives (i) pipe fa- 
tigue tests, (ii) unstable pipe fracture tests, (iii) pipe rupture tests 
and also the analyses by computer codes were done. After carry- 
ing out these tests, it is verified that the piping is reliable 
throughout the service period. The authors of this report are T. 
Isozaki, K. Shibata, S. Ueda, R. Kurihara, K. Onizawa and A. 
Kohsaka. The parts they wrote are shown in contents. (author). 


4744 (KCP-613-5248) Structural load inventory database 
for the Kansas City Plant. Hashimoto, P.S. (EQE International, 
Inc., Irvine, CA (United States)); Johnson, M.W.; Nakaki, D.K.; Wil- 
son, J.J.; Lynch, D.T.; Drury, M.A. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Oct 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00613. (CONF-9310102—29: 4. energy natural 
phenomena hazards mitigation conference, Atlanta, GA (United 
States), 19-22 Oct 1993). Order Number DE94001453. Source: 
OSTI; NTIS; GPO Dep. 

This report discusses a structural load inventory database (LID) 
which has been developed to support configuration management at 
the DOE Kansas City Plant (KCP). The objective of the LID is to 
record loads supported by the plant structures and to provide rapid 
assessments of the impact of future facility modifications on struc- 
tural adequacy. Development of the LID was initiated for the KCP’s 
Main Manufacturing Building. Field walkdowns were performed to 
determine all significant loads supported by the structure, including 
the weight of piping, service equipment, etc. These loads were 
compiled in the LID. Structural analyses for natural phenomena 
hazards were performed in accordance with UCRL-15910. Soft- 
ware to calculate demands on the structural members due to 
gravity loads, total demands including both gravity and seismic 
loads, and structural member demand-to-capacity ratios were also 
developed and integrated into the LID. Operation of the LID is 
menu-driven. The LID user has options to review and print existing 
loads and corresponding demand-to-capacity ratios, and to update 
the supported loads and demand-to-capacity ratios for any future 
facility modifications. 


4745 (LA-UR-93-2805) Design considerations for 100 MJ 
class flux compression pulse power systems. Reinovsky, R.E.; 
Lindemuth, |.R. Los Alamos National Lab., NM (United States). 
1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930616-40: 9. 
IEEE pulsed power conference, Albuquerque, NM (United States), 
21-23 Jun 1993). Order Number DE94000814. Source: OSTI; 
NTIS; INIS; GPO Dep. 

With the cost of high performance, capacitor-discharge, pulse 
power systems continuing around $1—2 per joule and with energy 
requirements for experiments such as fast compression of magne- 
tized plasmas ranging to 100 MJ and beyond, the need for 
economical, super-energy pulse power systems is being recog- 
nized. Explosively powered flux compressors, capable of delivering 
100 MJ to a plasma physics experiment, can be designed, fabri- 
cated, and fielded at costs of less than $0.01J per shot. While less 
economical than laboratory pulsed power systems, if system life 
exceeds a few hundred full-energy shots, explosive pulse power 
techniques allow initial experiments to be performed quickly and 
economically at energies that are prohibitively costly, and hence 





unavailable, using conventional techniques. A variety of configura- 
tions for flux compressors suitable for 100-MJ operation can be 
considered. Among these, the disk configuration, pioneered by re- 
searchers at the All Russian Institute of Experimental Physics has 
demonstrated both high current and high energy capabilities. 


4746 (NUREG—0383-Vol.1-Rev.16) Directory of Certificates 
of Compliance for Radioactive Materials Packages: Report of 
NRC Approved Packages: Volume 1, Revision 16. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Div. of 
Industrial and Medical Nuclear Safety. Oct 1993. 489p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This directory contains a Report of NRC Approved Packages 
(Volume 1). The purpose of this directory is to make available a 
convenient source of information on Quality Assurance Programs 
and Packagings which have been approved by the US Nuclear 
Regulatory Commission. Shipments of radioactive material utilizing 
these packagings must be in accordance with the provisions of 49 
CFR §173.471 and 10 CFR Part 71, as applicable. In satisfying the 
requirements of Section 71.12, it is the responsibility of the |i- 
censees to insure themselves that they have a copy of the current 
approval and conduct their transportation activities in accordance 
with an NRC approved quality assurance program. 


4747 (NUREG—0383-Vol.2-Rev.16) Directory of Certificates 
of Compliance for Radioactive Materials Packages: Volume 2, 
Revision 16. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Industrial and Medical Nuclear Safety. Oct 
1993. 583p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This directory contains Certificates of Compliance (Volume 2), for 
NRC Approved Packages. The purpose of this directory is to make 
available a convenient source of information on Quality Assurance 
Programs and Packagings which have been approved by the US 
Nuclear Regulatory Commission. Shipments of radioactive material 
utilizing these packagings must be in accordance with the provi- 


sions of 49 CFR §173.471 and 10 CFR Part 71, is applicable. In 
satisfying the requirements of Section 71.12, it is the responsibility 
of the licensees to insure themselves that they have a copy of the 
current approval and conduct their transportation activities in accor- 
dance with an NRC approved quality assurance program. 


4748 (NUREG—0383-Vol.3-Rev.13) Directory of Certificates 
of Compliance for Radioactive Materials Packages: Report of 
NRC Approved Quality Assurance Programs for Radioactive 
Materials Packages: Volume 3, Revision 13. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Industrial 
and Medical Nuclear Safety. Oct 1993. 142p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

This directory contains a Report of NRC Approved Packages 
(Volume 1), Certificates of Compliance (Volume 2), and a Report of 
NRC Approved Quality Assurance Programs for Radioactive Mate- 
rials Packages (Volume 3). The purpose of this directory is to 
make available a convenient source of information on Quality As- 
surance Programs and Packagings which have been approved by 
the US Nuclear Regulatory Commission. Shipments of radioactive 
material utilizing these packagings must be in accordance with the 
provisions of 49 CFR §173.471 and 10 CFR Part 71, as applicable. 
In satisfying the requirements of Section 71.12, it is the responsibil- 
ity of the licensees to insure themselves that they have a copy of 
the current approval and conduct their transportation activities in 
accordance with an NRC approved quality assurance program. 


4749 (ORNL/TM-12251) Key design requirements for 
long-reach manipulators. Kwon, D.S.; March-Leuba, S.; Babcock, 
S.M.; Hamel, W.R. Oak Ridge National Lab., TN (United States). 
Sep 1993. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94003615. Source: OSTI; NTIS; INIS; GPO Dep. 

Long-reach manipulators differ from industrial robots and teleop- 
erators typically used in the nuclear industry in that the aspect ratio 
(length to diameter) of links is much greater and link flexibility, as 
well as joint or drive train flexibility, is likely to be significant. Long- 
reach manipulators will be required for a variety of applications in 
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the Environmental Restoration and Waste Management Program. 
While each application will present specific functional kinematic, 
and performance requirements an approach for determining the 
kinematic applicability and performance characteristics is 
presented, with a focus on waste storage tank remediation. Re- 
quirements are identified, kinematic configurations are considered, 
and a parametric study of link design parameters and their effects 
on performance characteristics is presented. 


4750 Robotic end effector. Minichan, R.L. To Dept. of 
Energy. 1991. American patent application 7-755,422. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE94003064. Source: OSTI; 
NTIS; GPO Dep. 

This invention is comprised of an end effector for use in probing 
a surface with a robotic arm. The end effector has a first portion 
that carries a gamble with a probe, the gamble holding the probe 
normal to the surface, and a second portion with a set of three 
shafts within a housing for urging the gamble and probe against 
the surface. The second portion contains a potentiometer con- 
nected by another shaft to the first portion to measure the position 
of the first portion with respect to the second so that the second 
portion can be moved to place and maintain the shafts at the mid- 
point of their travel. Then, as irregularities in the surface are 
encountered, the first portion can respond by moving closer to or 
farther from the second portion. 


4751 Pipe weld crown removal device. Sword, C.K.; Sette, 
P.J. To Dept. of Energy. 1991. American patent application 7- 
765,278. 14p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract AC11-89PN38014. Order Num- 
ber DE94003051. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a device that provides for grinding 
down the crown of a pipe weld joining aligned pipe sections so that 
the weld is substantially flush with the pipe sections joined by the 
weld. The device includes a cage assembly comprising a pair of 
spaced cage rings adapted to be mounted for rotation on the re- 
spective pipe sections on opposite sides of the weld, a plurality of 
grinding wheels, supported by the cage assembly for grinding 
down the crown of the weld, and a plurality of support shafts, each 
extending longitudinally along the joined pipe sections, parallel 
thereto, for individually mounting respective grinding wheels. Each 
end of the support shafts is mounted for rotation in a bearing 
assembly housed within a radially directed opening in a corre- 
sponding one of the cage rings so as to provide radial movement 
of the associated shaft, and thus of the associated grinding wheel, 
towards and away from the weld. A first drive sprocket provides ro- 
tation of the cage assembly around the pipe sections while a 
second drive unit, driven by a common motor, provides rotation of 
the grinding wheels. 


4752 High speed door assembly. Shapiro, C. To Dept. of 
Energy. 1991. American patent application 7-769,657. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE94003047. Source: OSTI; 
NTIS; GPO Dep. 

This invention is comprised of a high speed door assembly, 
comprising an actuator cylinder and piston rods, a pressure supply 
cylinder and fittings, an electrically detonated explosive bolt, a hon- 
eycomb structured door, a honeycomb structured decelerator, and 
a structural steel frame encasing the assembly to close over a 3 
foot diameter opening within 50 milliseconds of actuation, to con- 
tain hazardous materials and vapors within a test fixture. 


4753 High power, high frequency, vacuum flange. Felker, 
B.; McDaniel, M. To Dept. of Energy. 1991. American patent appli- 
cation 7-786,647. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003036. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of an improved waveguide flange is 
disclosed for high power operation that helps prevent arcs from be- 
ing initiated at the junctions between waveguide sections. The 
flanges at the end of the waveguide sections have counterbores 
surrounding the waveguide tubes. When the sections are bolted to- 
gether the counterbores form a groove that holds a fully annealed 
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copper gasket. Each counterbore has a beveled step that is spe- 
cially configured to insure the gasket forms a metal-to-metal 
vacuum seal without gaps or sharp edges. The resultant inner sur- 
face of the waveguide is smooth across the junctions between 
waveguide sections, and arcing is prevented. 


4754 (PNL-SA-22400) Off-line programming and simula- 
tion in handling nuclear components. Baker, C.P. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1993. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-9310216-3: 7. Deneb robotics user 
group meeting, Troy, MI (United States), 12-15 Oct 1993). Order 
Number DE94003724. Source: OSTI; NTIS; INIS; GPO Dep. 

IGRIP was used to create a simulation of the robotic workcell 
design for handling components at the PANTEX nuclear arms facil- 
ity. This initial simulation identified problems with the customer's 
proposed worker layout, and allowed a correction to be proposed. 
Refinement of the IGRIP simulation allowed the design and con- 
struction of a workcell mock-up and accurate off-line programming 
of the system. IGRIP’s off-line programming capabilities are being 
used to develop the motion control code for the workcell. PNLs 
success in this area suggests that simulation and off-line program- 
ming may be valuable tools for developing robotics in some 
automation resistant industries. 


4755 (SAND—91-2850) A constitutive model for layered 
wire mesh and aramid cloth fabric. Neilsen, M.K. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Pierce, J.D.; Krieg, 
R.D. Sandia National Labs., Albuquerque, NM (United States). Sep 
1993. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (TTC—1251). Order Num- 
ber DE94003275. Source: OSTI; NTIS; GPO Dep. 

A new package for the air transport of hazardous materials is 
currently being developed in the Transportation Systems Depart- 
ment at Sandia National Laboratories. The baseline design has a 
unique impact limiter which uses layers of aluminum screen wire 
and aramid cloth fabric. A primary motivation for selecting this un- 
usual combination of materials is the need for the impact limiter to 
not only limit the amount of load transmitted to the primary con- 
tainer but also remain in place during impact events so that it 
provides a thermal barrier during a subsequent fire. A series of uni- 
axial and confined compression tests indicated that the layered 
material does not behave like other well characterized materials. 
No existing constitutive models were able to satisfactorily capture 
the behavior of the layered material; thus, a new plasticity model 
was developed. The new material model was then used to charac- 
terize the response of air transport packages with layered impact 
limiters to hypothetical accidental impact events. Responses pre- 
dicted by these analyses compared favorably with experiments at 
Sandia’s rocket sled test facility in which a one-fourth scale pack- 
age was subjected to side and end impacts at velocities of 428 
and 650 fps, respectively. 


4756 


ing environments. Chen, Pang C. Sandia National Labs., 
Albuquerque, NM (United States). Oct 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94003269. Source: OSTI; NTIS; 
GPO Dep. 

Path planning needs to be fast to facilitate real-time robot pro- 
gramming. Unfortunately, current planning techniques are still too 
slow to be effective, as they often require several minutes, if not 
hours of computation. To overcome this difficulty, we present an 
adaptive algorithm that uses previous experience to speed up fu- 
ture performance. It is a learning algorithm suitable for 
incrementally-changing environments such as those encountered in 
manufacturing of evolving products and waste-site remediation. The 
algorithm extends our previous work for stationary environments in 
two directions: For minor environmental change, an object-attached 
experience abstraction scheme is introduced to increase the flexi- 
bility of the learned experience; for major environmental change, an 
on-demand experience repair scheme is also introduced to retain 
those experiences that remain valid and useful. In addition to pre- 
senting this algorithm, we identify three other variants with different 
repair strategies. To compare these algorithms, we develop an ana- 
lytic model to compare the costs and benefits of the corresponding 
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repair processes. Using this model, we formalize the concept of 
incremental change, and prove the optimality of our proposed algo- 
rithm under such change. Empirically, we also characterize the 
performance curve of each variant, confirm our theoretical optimal- 
ity results, and demonstrate the practicality of our algorithm. 


4757 (SAND-93-0827) Global Positioning System receiver 
evaluation results. Byrne, R.H. Sandia National Labs., Albu- 
querque, NM (United States). Sep 1993. 199p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94001861. Source: OSTI; NTIS; 
GPO Dep. 

A Sandia project currently uses an outdated Magnavox 6400 
Global Positioning System (GPS) receiver as the core of its 
navigation system. The goal of this study was to analyze the per- 
formance of the current GPS receiver compared to newer, less 
expensive models and to make recommendations on how to im- 
prove the performance of the overall navigation system. This paper 
discusses the test methodology used to experimentally analyze the 
performance of different GPS receivers, the test results, and rec- 
ommendations on how an upgrade should proceed. Appendices 
contain detailed information regarding the raw data, test hardware, 
and test software. 


4758 (SAND-93-1104C) A design of experiments ap- 
proach to an optimized SC-1/megasonic clean for sub-0.15 
micron particle removal. Resnick, P.J.; Adkins, C.L.J.; Clews, 
P.J.; Thomas, E.V.; Cannaday, S.T. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-931024—4: 184. meeting of the Electrochemical Society, 
New Orleans, LA (United States), 10-15 Oct 1993). Order Number 
DE94000760. Source: OST!; NTIS; GPO Dep. 

A statistical design of experiments approach has been employed 
to evaluate the particle removal efficacy of the SC-1/megasonic 
clean for sub-0.15 ym inorganic particles. The effects of mega- 
sonic input power, solution chemistry, bath temperature, and 
immersion time have been investigated. Immersion time was not 
observed to be a statistically significant factor. The NH,OH/H20. 
ratio was significant, but varying the molar H202 concentration had 
no effect on inorganic particle removal. Substantially diluted 
chemistries, performed with high megasonic input power and 
moderate-to-elevated temperatures, was shown to be very effective 
for small particle removal. 


4759 (SAND-93-1119C) Identification and H../y-synthesis 
control of the Sandia Truss. Allen, J.J.; Lauffer, J.P. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1993]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9311119-1: 4. international 
conference on adaptive structure, Cologne (Germany), 2-3 Nov 
1993). Order Number DE94002735. Source: OSTI; NTIS; GPO 
Dep. 

This paper presents an overview of an analytical and experimen- 
tal system identification and control design study performed on a 
controlled structure test bed, the Sandia Truss. The purpose of this 
project was to assess the capability of several identification and 
control methods for vibration suppression of large structures. The 
Sandia Truss, like most structures, represents a challenge to the 
existing identification and control methods due to high modal den- 
sity, closely coupled dynamics, external unmeasured inputs, and 
frequency regimes with poor signal-to-noise characteristics. Be- 
cause large space structures will require a coordinated control 
involving multiple disturbances and control objectives, such as line 
of sight or system quiescence at a specified location, this study fo- 
cused on multiple-input/multiple-output identification and control. 
For the study reported in this paper, control design models were 
developed from experimentally obtained data using the Eigensys- 
tem Realization Algorithm with Data Correlation (ERADC); and, the 
control design was performed using the Hoo/y-synthesis technique. 


4760 (SAND-93-1467C) Application of surface complexa- 
tion modeling to the understanding of transportation cask 
weeping. Granstaff, V.E.; Chambers, W.B. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 6p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-931108-5: Fall meeting of the Materials 
Research Society (MRS), Boston, MA (United States), 29 Nov - 3 
dec 1993). Order Number DE94002295. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new application for surface complexation modeling is de- 
scribed. These models, which describe chemical equilibria among 
aqueous and adsorbed species, have typically been used for pre- 
dicting groundwater transport of contaminants by modeling the 
natural adsorbents as various metal oxides. We have shown that 
this type of modeling can also be used to explain stainless steel 
surface contamination and decontamination mechanisms. Stainless 
steel transportation casks that are submerged in a spent fuel stor- 
age pool at nuclear power stations, can become contaminated with 
radionuclides such as '97CS, '54Cs, and ®°Co. Subsequent release 
or desorption of these contaminants under varying environmental 
conditions occasionally results in the phenomenon known as “cask 
weeping.” We have postulated that contaminants in the storage 
pool adsorb onto the hydrous metal oxide surface of the passivated 
stainless steel and are subsequently released during transporta- 
tion, due to varying environmental factors, such as humidity, road 
salt, dirt, and acid rain. It is well known that 304 stainless steel has 
a chromium enriched passive surface layer; thus its adsorption be- 
havior should be similar to that of chromium oxide. Presented here 
are adsorption data for Co** on Cr*0% which simulate the stainless 
steel surface contamination. These data are interpreted using elec- 
trostatic surface complexation models. The FITEQL computer 
program was used to obtain the electrostatic model constants from 
the experimental data. Because the concentrations of contaminants 
in the storage pool are too low to be measured accurately by con- 
ventional chemical analysis techniques, MINTEQA2 can be used, 
with the fitted constants, to extrapolate the equilibria to the low 
concentrations representative of storage pool water. 


4761 (SAND-93-1627C) Mobile manipulation: Delivering 
dexterous manipulation capabilities to remote sites. Boissiere, 


P.T. Sandia National Labs., Albuquerque, NM (United States). 


[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-940214-2: 
Space 94: international conference and exposition on engineering, 
construction, and operations in space, Albuquerque, NM (United 
States), 26 Feb - 3 mar 1994). Order Number DE93019439. 
Source: OSTI; NTIS; GPO Dep. 

There are many remote applications which require the dexterous 
manipulation of tools and materials in the field. These tasks range 
from the assembly and maintenance of space structures to the 
characterization and retrieval of hazardous materials here on Earth. 
Operations which involve the dexterous manipulation of hazardous 
materials in the field have, in the past, been completed by techni- 
cians. Use of humans in such hazardous operations is under 
increased scrutiny due to high costs and low productivity associated 
with providing protective clothing and environments. Traditional re- 
mote manual field operations have, unfortunately, proven to have 
very low productivity when compared with unencumbered human 
operators. Recent advances in the integration of sensors and com- 
puting into the control of remotely operated equipment have shown 
great promise for reducing the cost of remote systems while pro- 
viding faster and safer remote systems. This paper discusses 
applications of such advances to remote field operations. 


4762 (SAND-93-1760C) Recent developments in the 
Robotic Ali Terrain Lunar Exploration Rover (RATLER) pro- 
gram. Klarer, P.R. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
940214—4: Space 94: international conference and exposition on 
engineering, construction, and operations in space, Albuquerque, 
NM (United States), 26 Feb - 3 mar 1994). Order Number 
DE93040342. Source: OSTI; NTIS; GPO Dep. 

The Robotic All-Terrain Lunar Exploration Rover (RATLER) is a 
four wheeled all-wheel-drive dual-body vehicle. A uniquely simple 
method of chassis articulation is employed which allows all four 
wheels to remain in contact with the ground, even while climbing 
over step-like obstacles as large as 1.3 wheel diameters. The 
RATLER design concept began at Sandia National Laboratories in 
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late 1991 with a series of small, proof-of-principle, working scale 
models. The models proved the viability of the concept for high 
mobility through mechanical simplicity, and eventually received in- 
ternal funding at Sandia National Laboratories for full scale, 
proof-of-concept prototype development. Whereas the proof-of- 
principle models demonstrated the mechanical design's capabilities 
for mobility, the full scale for experiments in telerobotics, au- 
tonomous robotic operations, telerobotic field geology, is described, 
including an outline of the program's work over the past year, re- 
cent accomplishments, and plans for follow-on development work. 


4763 (SAND-93-1993C) A mobile system for the remote 
assembly of planetary structures. Boissiere, P.T. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-940214—3: Space 94: international conference 
and exposition on engineering, construction, and operations in 
space, Albuquerque, NM (United States), 26 Feb - 3 mar 1994). 
Order Number DE93040341. Source: OSTI; NTIS; GPO Dep. 

Operations which involve the dexterous manipulation of materials 
in hazardous environments have, in the past, been completed di- 
rectly by personnel. Use of humans in these environments is under 
increased scrutiny due to the high cost and low productivity associ- 
ated with providing protective clothing and environments. Remote 
systems are needed to accomplish many tasks such as the assem- 
bly of structures at remote sites when exposure of personnel to 
radiation and other hazards is unacceptable. Traditional remote 
manual operations have, unfortunately, proven to have very low 
productivity when compared with human operators. Recent ad- 
vances in the integration of sensors and computing into the control 
of remotely operated equipment have shown great promise for re- 
ducing the cost of remote systems while providing safer remote 
systems. This paper discusses applications of such advances to 
remote assembly operations. 


4764 (SAND-93-2026C) Motion planning for robotic spray 
cleaning with environmentally safe solvents. Hwang, Yong K.; 
Meirans, L.; Drotning, W.D. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9311103—1: Institute of Electrical and Electronics Engi- 
neers (IEEE) and Tsukuba international workshop on advanced 
robotics, Tsukuba (Japan), 8-9 Nov 1993). Order Number 
DE93041140. Source: OSTI; NTIS; GPO Dep. 

Automatic motion planning of a spray cleaning robot with 
collision avoidance is presented in this paper. In manufacturing en- 
vironments, electronic and mechanical components are traditionally 
cleaned by spraying or dipping them using chlorofluorocarbon 
(CFC) solvents. As new scientific data show that such solvents are 
major causes for stratospheric ozone depletion, an alternate clean- 
ing method is needed. Part cleaning with aqueous solvents is 
environmentally safe, but can require precision spraying at high 
pressures for extended time periods. Operator fatigue during man- 
ual spraying can decrease the quality of the cleaning process. By 
spraying with a robotic manipulator, the necessary spray accuracy 
and consistency to manufacture highreliability components can be 
obtained. Our motion planner was developed to automatically gen- 
erate motions for spraying robots based on the part geometry and 
cleaning process parameters. For spraying paint and other 
coatings a geometric description of the parts and robot may be suf- 
ficient for motion planning, since coatings are usually done over 
the visible surfaces. For spray cleaning, the requirement to reach 
hidden surfaces necessitates the addition of a rule-based method 
to the geometric motion planning. 


4765 (SAND-93-2129C) Integration of rapid a 
into design and manufacturing. Atwood, C.L.; McCarty, G 
Pardo, B.T.; Bryce, E.A. Sandia National Labs., Albuquerque, na 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9309252—1: 1993 towards world class manufacturing, Litchfield 
Park, AZ (United States), 12-16 Sep 1993). Order Number 
DE94001201. Source: OSTI; NTIS; GPO Dep. 

The introduction of rapid prototyping machines into the market- 
place promises to revolutionize the process of producing prototype 
parts with production-like quality. In the age of concurrent 
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engineering and agile manufacturing, it is necessary to exploit ap- 
plicable new technologies as soon as they become available. The 
driving force behind integrating these evolutionary processes into 
the design and manufacture of prototype parts is the need to re- 
duce lead times and fabrication costs, improve efficiency, and 
increase flexibility without sacrificing quality. Sandia utilizes Stere- 
olithography (SL) and Selective Laser Sintering (SLS) capabilities 
to support internal design and manufacturing efforts. SL is used in 
the design iteration process to produce proof-of-concept models, 
hands-on models for design reviews, fit-check models, visual aids 
for manufacturing, and functional parts in assemblies. SLS is used 
to produce wax patterns for the lost wax process of investment 
casting in support of an internal Sandia National Laboratories pro- 
gram called FASTCAST which integrates experimental and 
computational technologies into the investment casting process. 
This presentation will provide a brief overview of the SL and SLS 
processes and address our experiences with these technologies 
from the standpoints of application, accuracy, surface finish, and 
feature definition. Also presented will be several examples of proto- 
type parts manufactured by the Stereolithography and Selective 
Laser Sintering rapid prototyping machines. 


4766 (SAND-93-2338C) A Multi-Axis Seam Tracking sen- 
sor for joining applications. Novak, J.L. (Sandia National Labs., 
Albuquerque, NM (United States)); Schmitt, D.J.; Maslakowski, J. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-931234—2: American Welding 
Society international conference on modeling and control of joining 
processes, Orlando, FL (United States), 8 Dec 1993). Order Num- 
ber DE94002041. Source: OSTI; NTIS; GPO Dep. 

This paper describes the development and use of the Multi-Axis 
Seam Tracking (MAST) sensor for tracking seams or other features 
in real-time. Four independent, spatially-distributed electric fields 
are used to sense changes in the relative position of the sensor 
and the workpiece. The MAST sensor is very inexpensive com- 
pared with commercially available seam tracking sensors. It can be 
used in systems to perform cost-effective small-lot manufacturing 
operations in a faster, more consistent manner. The MAST sensor 


is used in an automated system for dispensing braze paste during 
a rocket nozzle fabrication process. 


4767 (SAND—93-2508C) The National Center for Advanced 
Information Components Manufacturing: Program update. Jor- 
gensen, J.L. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
93111131: Defense manufacturing conference ‘93, San 
Francisco, CA (United States), 29 Nov - 2 dec 1993). Order Num- 
ber DE94002647. Source: OSTI; NTIS; GPO Dep. 

The National Center for Advanced Information Components 
Manufacturing (NCAICM) was established by congressional appro- 
priation in the FY93 Defense Appropriation Bill. The Center, 
located at Sandia National Laboratories in Albuquerque, NM, is 
funded through the Advanced Research Projects Agency (ARPA). 
The technical focus of NCAICM is emissive flat panel displays and 
associated microelectronics, specifically targeting manufacturing is- 
sues such as materials, processes, equipment, and software tools. 
This Center is a new avenue of collaboration between ARPA and 
the Department of Energy (DOE). It will help the government meet 
its obligation to develop dual-use capabilities for the defense and 
civilian sectors of the economy and provide a new method for co- 
operation and collaboration between the federal government and 
American industry. In particular, one of NCAICM’s goals is to pro- 
vide industry access to the broad resource base available at three 
DOE Defense Programs laboratories — Sandia National Laborato- 
ries, Los Alamos National Laboratory, and Lawrence Livermore 
National Laboratory. 


4768 (SRT-CMA-930063) SRTC criticality technical re- 
view: Nuclear Criticality Safety Evaluation 93-18 Uranium 
Solidification Facility’s Waste Handling Facility. Rathbun, R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 1 
Oct 1993. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94003859. Source: OSTI; NTIS; INIS; GPO Dep. 
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Separate review of NMP-NCS-930058, “Nuclear Criticality Safety 
Evaluation 93-18 Uranium Solidification Facility’s Waste Handling 
Facility (U), August 17, 1993,” was requested of SRTC Applied 
Physics Group. The NCSE is a criticality assessment to determine 
waste container uranium limits in the Uranium Solidification Facil- 
ity’s Waste Handling Facility. The NCSE under review concludes 
that the NDA room remains in a critically safe configuration for all 
normal and single credible abnormal conditions. The ability to 
make this conclusion is highly dependent on array limitation and 
inclusion of physical barriers between 2x2x1 arrays of boxes con- 
taining materials contaminated with uranium. After a thorough 
review of the NCSE and independent calculations, this reviewer 
agrees with that conclusion. 


4769 (UCID-ID—-112778) Remote sensing, imaging, and 
signal engineering. Brase, J.M. Lawrence Livermore National 
Lab., CA (United States). Mar 1993. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94003021. Source: OSTI; NTIS; GPO Dep. 

This report discusses the Remote Sensing, Imaging, and Signal 
Engineering (RISE) trust area which has been very active in work- 
ing to define new directions. Signal and image processing have 
always been important support for existing programs at Lawrence 
Livermore National Laboratory (LLNL), but now these technologies 
are becoming central to the formation of new programs. Exciting 
new applications such as high-resolution telescopes, radar remote 
sensing, and advanced medical imaging are allowing us to partici- 
pate in the development of new programs. 


4770 (UCRL-ID—112776) Microwave and Pulsed Power. 
Freytag, E.K. Lawrence Livermore National Lab., CA (United 
States). Mar 1993. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003019. Source: OSTI; NTIS; GPO Dep. 

The goals of the Microwave and Pulsed Power thrust area are to 
identify realizable research and development efforts and to conduct 
high-quality research in those pulse power and microwave 
technologies that support existing and emerging programmatic re- 
quirements at Lawrence Livermore National Laboratory (LLNL). 
Our main objective is to work on nationally important problems 
while enhancing our basic understanding of enabling technologies 
such as component design and testing, compact systems packag- 
ing, exploratory physics experiments, and advanced systems 
integration and performance. During FY-92, we concentrated our 
research efforts on the six project areas described in this report. 
(1) We are investigating the superior electronic and thermal proper- 
ties of diamond that may make it an ideal material for a 
high-power, solid-state switch. (2) We are studying the feasibility of 
using advanced Ground Penetrating Imaging Radar technology for 
reliable non-destructive evaluation of bridges and other high-value 
concrete structures. These studies include conceptual designs, 
modeling, experimental verifications, and image reconstruction of 
simulated radar data. (3) We are exploring the efficiency of pulsed 
plasma processing techniques used for the removal of NO, from 
various effluent sources. (4) We have finished the investigation of 
the properties of a magnetically delayed low-pressure gas switch, 
which was designed here at LLNL. (5) We are applying statistical 
electromagnetic theory techniques to help assess microwave ef- 
fects on electronic subsystems, by using a mode stirred chamber 
as our measurement tool. (6) We are investigating the generation 
of perfluoroisobutylene (PFIB) in proposed CFC replacement fluids 


when they are subjected to high electrical stresses and breakdown 
environments. 


4771 (UCRL-ID-112777) Nondestructive _ evaluations. 
Kulkarni, S. Lawrence Livermore National Lab., CA (United States). 
Mar 1993. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003020. Source: OSTI; NTIS; GPO Dep. 

This report discusses Nondestructive Evaluation (NDE) thrust 
area which supports initiatives that advance inspection science and 
technology. The goal of the NDE thrust area is to provide cutting- 
edge technologies that have promise of inspection tools three to 
five years in the future. In selecting projects, the thrust area antici- 
pates the needs of existing and future Lawrence Livermore 
National Laboratory (LLNL) programs. NDE provides materials 





characterization inspections, finished parts, and complex objects to 
find flaws and fabrication defects and to determine their physical 
and chemical characteristics. NDE also encompasses process 
monitoring and control sensors and the monitoring of in-service 
damage. For concurrent engineering, NDE becomes a frontline 
technology and strongly impacts issues of certification and of life 
prediction and extension. In FY-92, in addition to supporting LLNL 
programs and the activities of nuclear weapons contractors, NDE 
has initiated several projects with government agencies and private 
industries to study aging infrastructures and to advance manufac- 
turing processes. Examples of these projects are (1) the Aging 
Airplanes Inspection Program for the Federal Aviation Administra- 
tion, (2) Signal Processing of Acoustic Signatures of Heart Valves 
for Shiley, Inc.; and (3) Turbine Blade Inspection for the Air Force, 
jointly with Southwest Research Institute and Garrett. In FY-92, the 
primary contributions of the NDE thrust area, described in this 
report were in fieldable chemical sensor systems, computed tomog- 
raphy, and laser generation and detection of ultrasonic energy. 


4772 (UCRL-ID-114279) The use of computer vision and 
force sensing for tight tolerance assembly. Bayliss, J.D. 
(California State Univ., Fresno, CA (United States)). Lawrence Liv- 
ermore National Lab., CA (United States). 19 May 1993. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94002684. Source: 
OSTI; NTIS; GPO Dep. 

Computer vision and force control provide feedback for robot 
manipulation during the assembly of objects. Both techniques have 
weaknesses, but their complementary strengths enable them to 
work well together, achieving assembly with tight tolerances. For 
instance, camera resolution limits the accuracy of computer vision, 
but it can locate approximately where the part should be placed 
and is an excellent choice for coarse placement of the part. Force 
control senses the force induced by object contact and if used ex- 
tensively could damage a delicate part, but when used for fine 
placement of an object, it compensates for the error in coarse 
placement. It is our goal to utilize the best features of force sens- 
ing and computer vision to reduce the error in placement of an 
object. The results of placing a peg in a 0.15mm tolerance hole 
with different camera resolutions will be presented. We have cho- 
sen to use computer vision to move the peg as close to its correct 
placement point as possible and force control to make minor ad- 
justments, achieving the correct positioning of the peg. 


4773 (UCRL-JC—113309) Shock-induced turbulent flow in 
baffle systems. Kuhl, A.L. (Lawrence Livermore National Lab., CA 
(United States)); Reichenbach, H. Lawrence Livermore National 
Lab., CA (United States). Jul 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930788-6: 19. international symposium on shock waves, 
Marseille (France), 26-30 Jul 1993). Order Number DE94001532. 
Source: OSTI; NTIS; GPO Dep. 

Experiments are described on shock propagation through 2-D 
aligned and staggered baffle systems. Flow visualization was pro- 
vided by shadow and schlieren photography, recorded by the 
Cranz-Schardin camera. Also single-frame, infinite-fringe, color in- 
terferograms were used. Intuition suggests that this is a rather 
simple 2-D shock diffraction problem. However, flow visualization 
reveals that the flow rapidly evolved into a complex 3-D turbulent 
mixing problem. Mushroom-shaped mixing regions blocked the flow 
into the next baffle orifice. Thus energy was transferred from the 
directed kinetic energy (induced by the shock) to rotational energy 
of turbulent mixing, and then dissipated by molecular effects. 
These processes dramatically dissipate the strength of the shock 
wave. The experiments provide an excellent test case that could 
be used to assess the accuracy of computer code calculations of 
such problems. 


4774 (UCRL-JC—113476) Structural analysis of closure 
bolts for shipping casks. Mok, G.C.; Fischer, L.E. Lawrence 
Livermore National Lab., CA (United States). Apr 1993. 8p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-930702-52: 1993 
pressure vessel and piping conference, Denver, CO (United 


States), 25-29 Jul 1993). Order Number DE94002884. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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This paper identifies the active forces and moments in a closure 
bolt of a shipping cask. It examines the interactions of these 
forces/moments and suggest simplified methods for their analysis. 
The paper also evaluates the role that the forces and moments 
play in the structure integrity of the closure bolt and recommends 
stress limits and desirable practices to ensure its integrity. 


4775 (UCRL-JC—113574) INSENS sensor system. Myers, 
D.W.; Baker, J.; Benzel, D.M.; Fuess, D.A. Lawrence Livermore 
National Lab., CA (United States). 29 Sep 1993. 9p. Sponsored by 
Department of Justice, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-48. (CONF-9311108-2: Tactical technologies 
and wide area surveillance international symposium, Arlington, VA 
(United States), 2-5 Nov 1993). Order Number DE94002223. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes an unattended ground sensor system that 
has been developed for the immigration and Naturalization Service 
(INS). The system, known as INSENS, was developed at the 
Lawrence Livermore National Laboratory for use by the United 
States Border Patrol. This system assists in the detection of illegal 
entry of aliens and contraband (illegal drugs, etc.) into the United 
States along its land borders. Key to the system is its flexible mod- 
ular design which allows future software and hardware 
enhancements to the system without altering the fundamental ar- 
chitecture of the system. Elements of the system include a sensor 
system capable of processing signals from multiple directional 
probes, a repeater system, and a handheld monitor system. Seis- 
mic, passive infrared (PIR), and magnetic probes are currently 
supported. The design of the INSENS system elements and their 
performance are described. 


4776 (UCRL-JC—113575) Detection of illegal border cross- 
ing, a pattern recognition approach. Hernandez, J.E.; Frerking, 
C.J.; Myers, D.W. Lawrence Livermore National Lab., CA (United 
States). 29 Sep 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9311108— 
1: Tactical technologies and wide area surveillance international 
symposium, Arlington, VA (United States), 2-5 Nov 1993). Order 
Number DE94002028. Source: OSTI; NTIS; GPO Dep. 

This report describes a new algorithm developed for the Immi- 
gration and Naturalization Service (INS) in support of the INSENS 
project for classifying vehicles and pedestrians using seismic data. 
This algorithm is less sensitive to nuisance alarms due to environ- 
mental events than the previous algorithm. Furthermore, the 
algorithm is simple enough that it scan be; implemented in the 8-bit 
microprocessor used in the INSENS system. 


4777 (WAPD-T-—3021) Integration of a sludge deposition 
model into the ATHOS3 computer program and application to 
a sample U-tube steam generator. Keeton, L.W.; Keefer, R.H.; 
Clark, P.R. Bettis Atomic Power Lab., West Mifflin, PA (United 
States). [1993]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC11-93PN38195. 
(CONF-9310200—1: EPRI workshop on secondary-side initiated in- 
tegranular attack/stress corrosion cracking, Minneapolis, MN 
(United States), Oct 1993). Order Number DE94001904. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This study pursues a approach to siudge deposition prediction, 
similar to that published by Keefer, et al.. Starting with the same 
basic model as Beal and Chen, Keefer, et al. made several simpli- 
fying assumptions so that a closed form solution to the equations 
describing deposition and reentrainment could be obtained. Using 
a similar approach, this study shows how the physics of the sludge 
model can be integrated directly into a steady-state thermal- 
hydraulic analysis computer program such as ATHOS3 to provide 
an estimate of the relative amounts of sludge expected to accumu- 
late in various regions of a steam generator. This allows sludge 
deposition and reentrainment rates (i.e. rate coefficients) to be cal- 
culated at every node used to model the steam generator (which 
can be many thousands), so that sludge deposition patterns can 
readily be examined along with thermal-hydraulic parameters. 


4778 (WSRC-TR-93-448) Honeycomb spacer crush 


stength test results. Leader, D.R. Westinghouse Savannah River 
Co., Aiken, SC (United States). 15 Sep 1993. 59p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94002949. Source: OSTI; NTIS; 
GPO Dep. 

This report discusses aluminum honeycomb spacers, which are 
used as an energy absorbent material in shipping packages for off 
site shipment of radioactive materials and which were ordered in 
two crush strengths, 1,000 psi and 2,000 psi for use in drop tests 
requested by the Packaging and Transportation group as part of 
the shipping container rectification process. Both the group as part 
of the shipping container rectification process. Both the vendor and 
the SRTC Materials Laboratory performed crush strength measure- 
ments on test samples made from the material used to fabricate 
the actual spacers. The measurements of crush strength made in 
the SRTC Materials Laboratory are within 100 psi of the measure- 
ments made by the manufacturer for all samples tested and all test 
measurements are within 10% of the specified crush strength, 
which is acceptable to the P&T group for the planned tests. 


4779 (Y/DD-607) Validation of KENO V.a for highly 
enriched uranium systems with hydrogen and/or carbon mod- 
eration. Elliott, E.P. (Oak Ridge Y-12 Plant, TN (United States)); 
Vornehm, R.G.; Dodds, H.L. Jr. Oak Ridge Y-12 Plant, TN (United 
States). 4 Jun 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. (CONF-930907— 
14: ANS topical meeting on physics and methods in criticality 
safety, Nashville, TN (United States), 19-23 Sep 1993). Order 
Number DE94003326. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the validation in accordance with ANSI/ 
ANS-8.1-1983(R1988) of KENO V.a using the 27-group ENDF/B-IV 
cross-section library for systems containing _highly-enriched 
uranium, carbon, and hydrogen and for systems containing highly- 
enriched uranium and carbon with high carbon to uranium (C/U) 
atomic ratios. The validation has been performed for two separate 
computational platforms: an IBM 3090 mainframe and an HP 9000 
Model 730 workstation, both using the Oak Ridge Y-12 Plant Nu- 
clear Criticality Safety Software (NCSS) code package. Critical 
experiments performed at the Oak Ridge Critical Experiments Fa- 
cility, in support of the Rover reactor program, and at the Pajarito 
site at Los Alamos Nationai Laboratory were identified as having 
the constituents desired for this validation as well as sufficient ex- 
perimental detail to allow accurate construction of KENO V.a 
calculational models. Calculated values of keg for the Rover experi- 
ments, which contain uranium, carbon, and hydrogen, are between 
1.0012 + 0.0026 and 1.0245 + 0.0023. Calculation of the Los 
Alamos experiments, which contain uranium and carbon at high C/ 
U ratios, yields values of k,, between 0.9746 + 0.0028 and 0.9983 
+ 0.0027. Safety criteria can be established using this data for 
both types of systems. 


4204 Heat Transfer and Fluid Flow 


Refer also to citation(s) 3179, 3373, 3575, 3594, 3799, 4054, 
4341, 4720, 4777, 5099, 5933, 5934 


4780 (AEA-D and R-0040) RAPIDS: user guide version 
1.0. Barrett, J.C. (AEA Industrial Technology, Harwell (United King- 
dom)); Cliffe, K.A. AEA Decommissioning and Radwaste, Harwell 
(United Kingdom). Aug 1990. 10p. Order Number DE94607641. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The use of the program RAPIDS to display and analyse phase 
portraits reconstructed from time series is described. (author). 


4781 (AEA-D and R-0041) RAPIDS: program description 
version 1.0. Barrett, J.C. (AEA Industrial Technology, Harwell 
(United Kingdom)); Cliffe, K.A. AEA Decommissioning and Rad- 
waste, Harwell (United Kingdom). Sep 1990. 16p. Order Number 
DE94607642. Source: OSTI; NTIS (US Sales Only); INIS. 

The methods used in the program RAPIDS to reconstruct and 
analyse phase portraits from time series data are described. De- 
tails of the program's structure are also given. (author). 


4782 (AEA-D and R-0141) Local analysis with RAPIDS. 
Barrett, J.C. (AEA Industrial Technology, Harwell (United King- 
dom)); Cliffe, K.A. AEA Decommissioning and Radwaste, Harwell 
(United Kingdom). Feb 1992. 9p. Order Number DE94607643. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Techniques for determining the topological dimension of a mani- 
fold and the eigenvalues of a linearized flow near a fixed point are 
described, together with their implementation in the program 
RAPIDS. (author). 


4783 (AEA-D and R-0324) Iterative methods for the detec- 
tion of Hopf bifurcations in finite element discretisation of 
incompressible flow problems. Cliffe, K.A. (AEA Decommission- 
ing and Radwaste, Harwell (United Kingdom)); Garratt, T.J.; 
Spence, A. AEA Decommissioning and Radwaste, Harwell (United 
Kingdom). Mar 1992. 17p. Order Number DE94607644. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper is concerned with the problem of computing a small 
number of eigenvalues of large sparse generalised eigenvalue 
problems arising from mixed finite element discretisations of time 
dependent equations modelling viscous incompressible flow. The 
eigenvalues of importance are those with smallest real part and 
can be used in a scheme to determine the stability of steady state 
solutions and to detect Hopf bifurcations. We introduce a modified 
Cayley transform of the generalised eigenvalue probiem which 
overcomes a drawback of the usual Cayley transform applied to 
such problems. Standard iterative methods are then applied to the 
transformed eigenvalue problem to compute approximations to the 
eigenvalue of smallest real part. Numerical experiments are per- 
formed using a model of double diffusive convection. (author). 


4784 (ANL/ESD/TM--55) Validated heat-transfer and 
pressure-drop prediction methods based on the discrete- 
element method: Phase 2, two-dimensional rib roughness. 
James, C.A. (Mississippi State Univ., MS (United States). Dept. of 
Mechanical and Nuclear Engineering); Hodge, B.K.; Taylor, R.P. 
Argonne National Lab., IL (United States). May 1993. 98p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94002379. Source: OSTI; 
NTIS; GPO Dep. 

Surface roughness is a commonly used approach for enhancing 
the rate of heat transfer of surfaces, such as in heat-exchanger 
tubes. Because the improved thermal performance of roughened 
surfaces is at the expense of increased flow resistance (increased 
pressure drop or friction factor), accurate prediction techniques for 
determining the friction factors and Nusselt numbers for roughened 
surfaces are required if such features are to be considered as de- 
sign options. This report presents the results of the second phase 
of a research program sponsored by Argonne National Laboratory 
to validate models for the prediction of friction factors and Nusselt 
numbers for fully developed turbulent flow in enhanced heat- 
exchanger tubes. The first phase was concerned with validating a 
roughness model for turbulent flow in tubes internally roughened 
with three-dimensional distributed roughness elements, such as 
sandgrains, spheres, hemispheres, and cones. The second phase 
is concerned with devising and validating methods for the predic- 
tion of friction factors and Nusselt numbers for turbulent flow in 
tubes internally roughened with repeated, two-dimensional ribs 
aligned perpendicular to the flow. The ribs are spaced sufficiently 
far apart that the leeward-side separated flow reattaches to the 
wall before again separating in order to negotiate the next rib. This 
heat-transfer enhancement mechanism is called the separation and 
reattachment mechanism, after Rabas (1989). This work is limited 
to rectangular rib shapes. 


4785 (ANL/ET/CP-79607) Potential capabilities of 
Reynolds stress turbulence model in the COMMIX-RSM code. 
Chang, F.C.; Bottoni, M. Argonne National Lab., IL (United States). 
[1993]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931235-3: NASA 
2003 conference, Anaheim, CA (United States), 7 Dec 1993). Or- 
der Number DE94003716. Source: OSTI; NTIS; GPO Dep. 

A Reynolds stress turbulence model has been implemented in 
the COMMIX code, together with transport equations describing 
turbulent heat fluxes, variance of temperature fluctuations, and dis- 
sipation of turbulence kinetic energy. The model has been verified 
partially by simulating homogeneous turbulent shear flow, and 
stable and unstable stratified shear flows with strong buoyancy- 
suppressing or enhancing turbulence. This article outlines the 
model, explains the verifications performed thus far, and discusses 





potential applications of the COMMIX-RSM code in several do- 
mains, including, but not limited to, analysis of thermal striping in 
engineering systems, simulation of turbulence in combustors, and 
predictions of bubbly and particulate flows. 


4786 (ANL/XFD/CP-—80601) Liquid jet impingement cool 
ing with diamond substrates for extremely high heat flux 
applications. Lienhard, J.H. V (Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Dept. of Mechanical Engineering); 
Khounsary, A.M. Argonne National Lab., IL (United States). [1993]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930722-36: Annual meeting of 
the Society of Photo-Optical Instrumentation Engineers (SPIE), San 
Diego, CA (United States), 11-16 Jul 1993). Order Number 
DE93040231. Source: OSTI; NTIS; INIS; GPO Dep. 

The combination of impinging jets and diamond substrates may 
provide an effective solution to a class of extremely high heat flux 
problems in which very localized heat loads must be removed. 
Some potential applications include the cooling of high-heat-load 
components in synchrotron x-ray, fusion, and semiconductor laser 
systems. Impinging liquid jets are a very effective vehicle for re- 
moving high heat fluxes. The liquid supply arrangement is relatively 
simple, and low thermal resistances can be routinely achieved. A 
jet's cooling ability is a strong function of the size of the cooled 
area relative to the jet diameter. For relatively large area targets, 
the critical heat fluxes can approach 20 W/mm‘®. In this situation, 
burnout usually originates at the outer edge of the cooled region as 
increasing heat flux inhibits the liquid supply. Limitations from liquid 
supply are minimized when heating is restricted to the jet stagna- 
tion zone. The high stagnation pressure and high velocity gradients 
appear to suppress critical flux phenomena, and fluxes of up to 
400 W/mm? have been reached without evidence of burnout. In- 
stead, the restrictions on heat flux are closely related to properties 
of the cooled target. Target properties become an issue owing to 
the large temperatures and large temperature gradients that 
accompany heat fluxes over 100 W/mm?. These conditions neces- 
sitate a target with both high thermal conductivity to prevent 
excessive temperatures and good mechanical properties to prevent 
mechanical failures. Recent developments in synthetic diamond 
technology present a possible solution to some of the solid-side 
constraints on heat flux. Polycrystalline diamond foils can now be 
produced by chemical vapor deposition in reasonable quantity and 
at reasonable cost. Synthetic single crystal diamonds as large as 1 
cm? are also available. 


4787 (CEA-CONF—-11526) Studying the ventilation pattern 
in a large hall by the combined use of tracer-gas experiments, 
velocity measurements and numerical predictions. Berne, P.; 
Faivre-Pierret, R.X. CEA Centre d’Etudes de Fontenay-aux-Roses, 
92 (France). Dept. de Protection de |’Environnement et des Instal- 
lations. 1992. 10p. (CONF-920949-: 3. international conference on 
air distribution in rooms: air movement in large spaces, Aalborg 
(Denmark), 2-4 Sep 1992). Order Number DE94609154. Source: 
OSTI; NTIS (US Sales Only); INIS. 

At the nuclear reprocessing plant of La Hague (France), spent 
fuel elements are left to cool in storage pools before reprocessing. 
These pools are housed in large buildings (typical dimensions 95 x 
25 x 6.5 m), ventilated by twelve ceiling diffusers and sixty-two ex- 
haust slots located near the surface of the pool. The operators of 
this facility raised several questions concerning this ventilation sys- 
tem: what are the movements of air in the building. What are the 
transit times and transfer coefficients between the surface of a pool 
and the air sampling system. Pool water temperature is normally 
kept at about 30 deg C. In case of perturbation of the cooling sys- 
tem, this temperature would rise to an estimated 40 deg C. How 
would the airflow in the building be affected. This paper shows how 
these questions could be addressed by the combined use of 
smoke injections, velocity measurements, tracer-gas experiments 
and the numerical predictions of a flow code. (author). 5 refs., 7 
figs., 2 tabs. 


4788 (DOE/ER/14147-3) [Interfacial area and interfacial 
transfer in two-phase flow]. Ishii, M. Purdue Univ., Lafayette, IN 
(United States). [1993]. 48p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER14147. Order Num- 
ber DE93041226. Source: OSTI; NTIS; GPO Dep. 
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A joint research program funded by the DOE/BES at Purdue 
University and the University of Wisconsin-Milwaukee has been un- 
derway. The main efforts of the Purdue program were concentrated 
on the following tasks. Development of Four Sensor Measurement 
Method; Experimental Study of Axial Changes of Transverse Void 
and Interfacial Area Profiles in Bubbly Flow; Modeling of the 
Probe-Particle Interaction Using Monte Carlo Numerical Simulation; 
and Experimental Study of the Stability of Interface of Very Large 
Bubbles. Highlights of these research results are reported. 


4789 (DOE/PC/92540-T3) Predictive modeling of particle- 
laden, turbulent flows: Quarterly progress report No. 3, April 1 
to June 30, 1993. Sinclair, J.L.; Bolio, EJ.; Hrenya, C.M. 
Carnegie-Mellon Univ., Pittsburgh, PA (United States). Dept. of 
Chemical Engineering. [1993]. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-92PC92540. 
Order Number DE94003298. Source: OSTI; NTIS; GPO Dep. 

An Eulerian two-fluid mathematical model is considered for the 
flow prediction of gas-particle systems. The model expands on the 
Sinclair and Jackson model by recognizing a turbulent continuous 
phase. Both the gas- and the particle-phase velocity fields are 
composed of by a mean and a fluctuating component, and the im- 
portant physical phenomena arising from the interaction of these 
components are included in the model. The gas turbulence is mod- 
eled by a single-phase closure, namely the k-e low Reynolds 
model by Myong and Kasagi, modified to account for the presence 
of a dilute particle phase. The solid phase is considered as a rapid 
granular flow; hence, a closure based on the kinetic-theory analogy 
is used for the description of the stresses associated with this 
phase. Along with the relation between the fluxes of both phases 
and the pressure drop, the model is capable of predicting features 
related to the local flow structure, such as the mean and fluctuating 
velocity components and the concentration of both phases. In this 
report, the model is applied to the case of steady, fully developed 
flow in a vertical cylindrical pipe. An extensive comparison of the 
model predictions with experimental data is included. The sensitiv- 
ity of the model predictions to the properties describing the particle 
collisions is also explored. 


4790 (DTH-ISVA-PR-74) Progress report no. 74. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Inst. for Stroemn- 
ingsmekanik og Vandbygning. 1993. 97p. Order Number 
DE94721961. Source: OSTI; NTIS. 

The progress report of the Institute of Hydrodynamics and Hy- 
draulic Engineering contains 6 papers on sediment transport, 
vorticity, two-phase flow, sheet flow and turbulence measurements 
under broken waves. (EG) 


4791 (DTH-ISVA-PR-74, pp. 23-50) Effective properties for 
two-phase incompressible immiscible flow in heterogeneous 
formations. Butts, M.B. (Inst. Hydrodyn. and Hydraulic Eng., Tech. 
Univ. (Denmark)). Danmarks Tekniske Hoejskole, Lyngby (Den- 
mark). Inst. for Stroemningsmekanik og Vandbygning. 1993. In 
Progress report no. 74. 97p. Order Number DE94721961. Source: 
OSTI; NTIS. 

A stochastic model for three-dimensional two-phase incompress- 
ible immiscible fluid flow in heterogeneous soil and rock formations 
is developed. A general parametrisation of the permeability func- 
tions extends the validity of a stochastic framework developed 
earlier to describe all classes of porous formations. Generic 
expressions for the large-scale (effective) permeabilities, the large- 
scale capillary pressure-saturation and fluid capacity functions are 
derived which depend on the fluctuations in soil properties. Sto- 
chastic first order perturbation equations are then developed 
describing the behaviour of these fluctuations. Analytical asymp- 
totic solutions for these perturbation equations valid for three flow 
regimes are derived; imbibition into a wet soil, drainage of a dry 
soil and steady-state flow. A spectral method is then outlined that 
enables derivation of the large-scale (effective) properties from the 
solutions. The large-scale capillary pressure-saturation curve is 
evaluated for imbibition into a wet soil or rock formation. This is a 
case of practical importance as water flooding to promote oil recov- 
ery is used both in the petroleum industry and as a groundwater 
remediation treatment. The analysis shows that the amount of en- 
trapped oil increases as the heterogeneity increases. (au) 
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4792 (EGG-M-93330) Workstation experience with RE- 
LAP5. Miller, C.S.; Wagner, RJ. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). [1993]. 3p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-930778-7: 1993 RELAP-S5 international 
users meeting, Boston, MA (United States), 6-9 Jul 1993). Order 
Number DE93018949. Source: OSTI; NTIS; GPO Dep. 

One of the major improvements in the progress from RELAPS5/ 
MOD2 to RELAP5/MOD3 was the modification to improve portabil- 
ity. The use of the code was thus extended from the 60 and 64 bit 
work mainframe computers to 32 bit workstations and PC's. This 
has taken RELAPS5 from a few types of mainframes’ environmen- 
tally controlled computer rooms to many smaller machines running 
under several different operating systems, with different compilers, 
and running on, beside, and under engineers desks. 


4793 (INIS-mf-13737, pp. 1) Calculation of correction of 
Kolmogorov index by the principle of maximal randomness. 
Adzhemian, L.T. (Sankt Petersburg University, Sankt Petersburg 
(Russian Federation)); Hnatich, M.; Stehlik, M. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication.  TURBULENCE/chapman-kolmogorov 
equation; HYDRODYNAMIC MODEL; NUMERICAL SOLUTION; 
RANDOMNESS; TURBULENCE 


4794 (INIS-mf-13737, pp. 2) Spontaneous parity violation 
in hydrodynamic turbulence. Adzhemian, L.T. (Sankt Petersburg 
University, Sankt Peterburg (Russian Federation)); Hnatich, M.; 
Stehlik, M. Feb 1993. 168p. (CONF-930216—: 7. Beer-Sheva inter- 
national seminar on magnetohydrodynamics, Jerusalem (Israel), 
14-18 Feb 1993). In The seventh international Beer Sheva seminar 
on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TURBULENCE/chapman-kolmogorov 
equation; DIFFERENTIAL EQUATIONS; HELICITY; TURBU- 
LENCE 


4795 (INIS-mf—13737, pp. 11-13) Group analysis for non- 
linear diffusion equation arising in an unsteady turbulent 
boundary layer flow with assigned profiles of u(z) and k(c,z). 
Barrera, P. (Palermo Univ. (Italy)); Brugarino, T.; Pignato, L. Feb 
1993. 168p. (CONF-930216—: 7. Beer-Sheva international seminar 
on magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. TURBULENT FLOW/flow models; 
BOUNDARY LAYERS; DIFFUSION; GROUP THEORY; NONLIN- 
EAR PROBLEMS 


4796 (INIS-mf—13737, pp. 31) Weak turbulence in periodic 
compressible flows. Brutyan, M.A. (Central Aerodynamic Institute, 
Moscow (Russian Federation)); Krapivsky, P.L. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. COMPRESSIBLE FLOW/¢turbulence; 
FLOW MODELS/compressible flow; CHAPMAN-KOLMOGOROV 
EQUATION; TURBULENCE; GAS FLOW; TWO-DIMENSIONAL 
CALCULATIONS 


4797 


(INIS-mf-13737, pp. 37) Inertial transfers in freely 
decaying rotating stably stratified and MHD turbulence. Cam- 
bon, C. (Ecole Centrale de Lyon, 69 - Ecully (France)); Godeferd, 
F.S. Feb 1993. 168p. (CONF-930216-: 7. Beer-Sheva international 
seminar on magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 
1993). In The seventh international Beer Sheva seminar on MHD 


flows and turbulence: Abstracts. Order Number DE94607211. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. TURBULENT FLOW/flow models; TURBU- 
LENCE 


4798 (INIS-mf-13737, pp. 48) Turbulence energy spectrum 
in steady state shear flow. Duiger, M. (Ben-Gurion Univ. of the 
Negev, Beersheba (Israel)); Sher, E. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. HYDRODYNAMICS/flow models; HYDRO- 
DYNAMICS; STEADY FLOW; VISCOUS FLOW 


4799 (INIS-mf-13737, pp. 66) Dynamics of short-lived en- 
ergy (velocity) fluctuations in small regions of turbulent fluid. 
Khait, Yu.L. (Technion-lsrael Inst. of Tech., Haifa (Israel). Solid 
State Inst.). Feb 1993. 168p. (CONF-930216—-: 7. Beer-Sheva in- 
ternational seminar on magnetohydrodynamics, Jerusalem (Israel), 
14-18 Feb 1993). In The seventh international Beer Sheva seminar 
on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HY DRODYNAMICS/turbulent flow; FLUC- 
TUATIONS; HYDRODYNAMICS 


4800 (INIS-mf-13737, pp. 67) Recirculating flow due to a 
rotational body force: Part 1: Electromagnetically-driven 
flows. Kinnear, D. (Imperial Coll. of Science and Technology, Lon- 
don (United Kingdom). Dept. of Mechanical Engineering); 
Davidson, P.A. Feb 1993. 168p. (CONF-930216—-: 7. Beer-Sheva 
international seminar on magnetohydrodynamics, Jerusalem (Is- 
rael), 14-18 Feb 1993). In The seventh international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. VORTEX FLOW/electromagnetic fields 


4801 (INIS-mf-13737, pp. 76) Evolution of the vortex 
structure in the generalized flows: A class of exact solutions 
of the Navier-Stokes equations. Krapivsky, P.L. (Central aerody- 
namic institute, Moscow (Russian Federation)); Brutyan, M.A. Feb 
1993. 168p. (CONF-930216—: 7. Beer-Sheva international seminar 
on magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. VISCOUS FLOW/navier-stokes equations; 
FLOW MODELS; VORTICES 


4802 (INIS-mf-13737, pp. 77) Numerical simulation and 
design of flux distribution flowmeters for liquid metals: Com- 
parison calculation-experiment. Laffont, G.L. (Centre d’Etudes 
de Cadarache, DER-STML, Cedex (France)); Poisot, S. Feb 1993. 
168p. (CONF-930216-: 7. Beer-Sheva international seminar on 
magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. FLOWMETERS ‘fluid flow; FLOWMETERS; 
TURBULENT FLOW 


4803 (INIS-mf-13737, pp. 124) Hysteric vortex breakdown 
and self-organization. Shtern, V. (Houston Univ., TX (United 
States). Dept. of Mechanical Engineering). Feb 1993. 168p. 
(CONF-930216-: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. VORTEX FLOW/hysteresis; HYSTERESIS 


4804 (INIS-RU-358, pp. 26-29) Calculation of helium out- 
flow into subshell space filled by another gas. Krymasov, V.N. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; Gosudarstvennyj Komitet po 





Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1990. 80p. (In Russian). In Problems 
of nuclear science and technique: Scientific-technical collection. 
Order Number DE94607021. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Algorithms for calcualtion of helium outflow from one space into 
another filled with a gas under supercritical and subcritical condi- 
tions are considered. 3 refs., 1 fig. 


4805 (LA-UR-93-3706) Numerical simulation of coupled 
two-phase gas/liquid flow in an electric arc furnace. Tanski, J. 
Los Alamos National Lab., NM (United States). [1993]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9311111-1: 51. electric arc furnace con- 
ference, Washington, DC (United States), 8-10 Nov 1993). Order 
Number DE94002697. Source: OSTI; NTIS; GPO Dep. 

The importance of an electric arc furnace (EAF) process in the 
production of steel has increased over the last decade. Currently, 
this process is used for 40 percent of the raw steel produced, and 
it accounts for the consumption of 20 TWhr of electrical energy. 
Furthermore, projections indicate that the EAF production process 
will account for 42 percent and 45 percent, respectively, of the total 
steel production in 1995 and 2000. The increasing cost of electric- 
ity, and the demand to produce higher quality grades of steel, 
mandate a closer inspection of the process. One issue that couple 
production quality and efficiency, and which is suitable for numeri- 
cal simulation, is the effect of stirring on bath homogeneity. 


4806 (LA-UR-93-3837) Status report on the THROHPUT 
transient heat pipe modeling code. Hall, M.L.; Merrigan, M.A.; 
Reid, R.S. Los Alamos National Lab., NM (United States). [1993]. 
7p. Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940101-17: 11. 
symposium on space nuclear power systems, Albuquerque, NM 
(United States), 9-13 Jan 1994). Order Number DE94002703. 
Source: OSTI; NTIS; GPO Dep. 

Heat pipes are structures which transport heat by the evaporation 
and condensation of a working fluid, giving them a high effective 
thermal conductivity. Many space-based uses for heat pipes have 
been suggested, and high temperature heat pipes using liquid met- 
als as working fluids are especially attractive for these purposes. 
These heat pipes are modeled by the THROHPUT code (THROH- 
PUT is an acronym for Thermal Hydraulic Response Of Heat Pipes 
Under Transients and is pronounced like “throughput’). Improve- 
ments have been made to the THROHPUT code which models 
transient thermohydraulic heat pipe behavior. The original code 
was developed as a doctoral thesis research code by Hall. The cur- 
rent emphasis has been shifted from research into the numerical 
modeling to the development of a robust production code. Several 
modeling obstacles that were present in the original code have 
been eliminated, and several additional features have been added. 


4807 (ORNL/TM-12389) CCM Continuity Constraint 
Method: A finite-element computational fluid dynamics algo- 
rithm for incompressible Navier-Stokes fluid flows. Williams, 
P.T. Oak Ridge National Lab., TN (United States). Sep 1993. 
289p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE94002774. 
Source: OSTI; NTIS; GPO Dep. 

Thesis submitted to University of Tennessee, Knoxville, TN. 

As the field of computational fluid dynamics (CFD) continues to 
mature, algorithms are required to exploit the most recent ad- 
vances in approximation theory, numerical mathematics, computing 
architectures, and hardware. Meeting this requirement is particu- 
larly challenging in incompressible fluid mechanics, where 
primitive-variable CFD formulations that are robust, while also ac- 
curate and efficient in three dimensions, remain an elusive goal. 
This dissertation asserts that one key to accomplishing this goal is 
recognition of the dual role assumed by the pressure, i.e., a mech- 
anism for instantaneously enforcing conservation of mass and a 
force in the mechanical balance law for conservation of momentum. 
Proving this assertion has motivated the development of a new, 
primitive-variable, incompressible, CFD algorithm called the Conti- 
nuity Constraint Method (CCM). The theoretical basis for the CCM 
consists of a finite-element spatial semi-discretization of a Galerkin 
weak statement, equal-order interpolation for all state-variables, a 
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0-implicit time-integration scheme, and a quasi-Newton iterative 
procedure extended by a Taylor Weak Statement (TWS) formula- 
tion for dispersion error control. Original contributions to algorithmic 
theory include: (a) formulation of the unsteady evolution of the di- 
vergence error, (b) investigation of the role of non-smoothness in 
the discretized continuity-constraint function, (c) development of a 
uniformly H' Galerkin weak statement for the Reynolds-averaged 
Navier-Stokes pressure Poisson equation, (d) derivation of physi- 
cally and numerically well-posed boundary conditions, and (e) 
investigation of sparse data structures and iterative methods for 
solving the matrix algebra statements generated by the algorithm. 


4808 (WAPD-T-—2946) Interpreting neutron radiographs 
via computer simulation. Glickstein, S.S.; Joo, H.; Vance, W.H. 
Westinghouse Electric Corp., West Mifflin, PA (United States). Bet- 
tis Atomic Power Lab. May 1992. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC11-93PN38195. 
(CONF-9205157-7: 4. world conference on neutron radiography, 
San Francisco, CA (United States), 11-14 May 1992). Order Num- 
ber DE94002520. Source: OSTI; NTIS; INIS; GPO Dep. 

Computer simulation of the neutron radiographic process has 
been performed using Monte Carlo techniques. The results were 
compared to extensive experimental studies aimed at interpreting 
neutron radiographs of a special gage that contained varying 
amounts of water. The gage is intended to be used as a calibration 
device for measuring the water content in an enclosure under vary- 
ing experimental conditions. Edge effects between regions of 
changing water thicknesses complicated the calibration procedure. 
Computer simulation of the experimental gage provided consider- 
able insight into understanding and interpreting the radiographs. 
The results of computer analysis of the neutron radiographic testing 
of the gage were in excellent agreement with densitometer scans 
for most of the cases that were evaluate. The computer simulation 
indicated that the importance of edge effects, beam divergence, 
position of the film, source neutron energy and effects of water 
temperature can be accurately and effectively studied using Monte 
Carlo computer simulation of the neutron radiographic experiment 
This type of analysis can significantly help in the interpretation of 
neutron radiographs as well as in the design of experimental sys- 
tems that use neutron radiography as a measuring tool. Detailed 
results of the experimental tests and analyses are provided. 


4809 (WAPD-T-3005) An analytical model for particulate 
deposition on vertical heat transfer surfaces in a boiling envi- 
ronment. Keefer, R.H.; Rider, J.L.; Waldman, L.A. Westinghouse 
Electric Corp., West Mifflin, PA (United States). Bettis Atomic 
Power Lab. [1993]. 16p. Sponsored by USDOE, Washington, DC 
(United States), DOE Contract AC11-93PN38195. (CONF- 
9306270—-1: Defense Preparedness Association symposium, 
Orlando, FL (United States), 23-24 Jun 1993). Order Number 
DE94001757. Source: OSTI; NTIS; INIS; GPO Dep. 

A frequent problem in heat exchange equipment is the deposi- 
tion of particulates entrained in the working fluid onto heat transfer 
surfaces. These deposits increase the overall heat transfer resis- 
tance and can significantly degrade the performance of the heat 
exchanger. Accurate prediction of the deposition rate is necessary 
to ensure that the design and specified operating conditions of the 
heat exchanger adequately address the effects of this deposit 
layer. Although the deposition process has been studied in consid- 
erable detail, much of the work has focused on investigating 
individual aspects of the deposition process. This paper consoli- 
dates this previous research into a mechanistically based analytical 
prediction model for particulate deposition from a boiling liquid onto 
vertical heat transfer surfaces. Consistent with the well known 
Kern-Seaton approach, the model postulates net particulate accu- 
mulation to depend on the relative contributions of deposition and 
reentrainment processes. Mechanisms for deposition include boil- 
ing, momentum, and diffusion effects. Reentrainment is presumed 
to occur via an intermittent erosion process, with the energy for 
particle removal being supplied by turbulent flow instabilities. The 
contributions of these individual mechanisms are integrated to ob- 
tain a single equation for the deposit thickness versus time. The 
validity of the resulting model is demonstrated by comparison with 
data published in the open literature. Model estimates show good 
agreement with data obtained over a range of thermal-hydraulic 
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conditions in both flow and pool boiling environments. The utility of 
the model in performing parametric studies (e.g. to determine the 
effect of flow velocity on net deposition) is also demonstrated. The 
initial success of the model suggests that it could prove useful in 
establishing a range of heat exchanger. operating conditions to 
minimize deposition. 
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Refer also to citation(s) 3482, 3563, 3627, 3643, 3686, 4063, 4064, 
4285, 4370, 4428, 4611, 4640, 4727, 5087, 5091, 5109, 5469 


4810 (CONF-9110122-, pp. 312) Dynamic instrumentation 
for the K-1600 seismic test facility recommissioning. VanHoy, 
B.W. Lawrence Livermore National Lab., CA (United States); US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OST!, NTIS; INIS. 
Martin Marietta Energy Systems, Inc. is the site contractor to the 
Department of Energy (DOE) for three Oak Ridge, Tennessee 
sites, the site in Portsmouth, Ohio, and the site in Paducah, Ken- 
tucky. To provide a focus for all natural phenomena engineering 
related problems, Martin Marietta Energy Systems, Inc. established 
the Center for Natural Phenomena Engineering under the technical 
direction of Dr. James E. Beavers. One of the Center's mandates 
is the determination of seismic properties of building structures 
containing sensitive processes. This has led to the recommission- 
ing of the K-1600 Seismic Test Facility. The biaxial shake table in 
this facility was constructed during the eighties for seismic qualifi- 
cation of equipment of the Gas Centrifuge Enrichment Plant. After 
construction of the plant was terminated the Seismic Test Facility 
was placed in standby where it was left for six years. The facility's 
original instrumentation was evaluated versus the required instru- 
mentation to augment its new expanded mission parameters. 
Instrumentation selection involving technology changes, age and 
attrition, and the new mission goals are discussed in this paper 
along with the rationale and budget that were involved with each 
decision. The testing potential of this facility along with the instru- 
mentation upgrades necessary to accomplish these new tasks for 
the Center for Natural Phenomena Engineering are considered. 
New uses such as seismic qualification of equipment utilized in 
DOE's missions at various sites and waste treatment are proposed. 
This instrumentation selection is discussed in detail to show the ra- 


tionale and proposed used of the facility as well as the capabilities 
of this DOE resource. 


4811 (CONF-9110122-, pp. 313-320) Recommissioning the 
K-1600 seismic test facility. Wynn, C.C. (Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (United States)); Brewer, D.W. 
Lawrence Livermore National Lab., CA (United States); USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Risk Analysis and Technology. 
[1991]. DOE Contract AC05-840R21400. From Natural phenom- 
ena hazards mitigation conference; St. Louis, MO (United States); 
15-18 Oct 1991. In Third DOE natural phenomena hazards mitiga- 
tion conference. 6929p. Order Number DE93012087. Source: 
OSTI; NTIS; INIS. 

The Center for Natural Phenomena Engineering (CNPE) was es- 
tablished under the technical direction of Dr. James E. Beavers 
with a mandate to assess, by analyses and testing, the seismic ca- 
pacity of building structures that house sensitive processes at the 
Oak Ridge Y-12 Plant. This mandate resulted in a need to recom- 
mission the K-1600 Seismic Test Facility (STF) at the Oak Ridge 
K-25 Site, which had been shutdown for 6 years. This paper 
documents the history of the facility and gives some salient con- 
struction, operation, and performance details of its 8-ton, 20-foot 
center of gravity payload biaxial seismic simulator. A log of activi- 
ties involved in the restart of this valuable resource is included as 
Table 1. Some of the problems and solutions associated with 
recommissioning the facility under a relatively limited budget are in- 
cluded. The unique attributes of the shake table are discussed. 
The original mission and performance requirements are compared 
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to current expanded mission and performance capabilities. Poten- 
tial upgrades to further improve the capabilities of the test facility 
as an adjunct to the CNPE are considered. Additional uses for the 
facility are proposed, including seismic qualification testing of de- 
vices unique to enrichment technologies and associated hazardous 
waste treatment and disposal processes. In summary, the STF 
restart in conjunction with CNPE has added a vital, and unique fa- 
cility to the list of current national resources utilized for earthquake 
engineering research and development. 


4812 (DOE/CE/23810-23) Compatibility of alternative re- 
frigerants with varnished magnet wire. Doerr, R.; Kujak, S. 
Trane Co., La Crosse, WI (United States). [1993]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
91CE23810. (CONF-9310192-1: Electrical electronics insulation 
and electrical manufacturing and coil winding conference, Rose- 
mont, IL (United States), 4-7 Oct 1993). Order Number 
DE94001794. Source: OSTI; NTIS; GPO Dep. 

The compatibility of 24 motor materials with 11 pure refrigerators 
and 17 refrigerant-lubricant combinations was determined. This is 
summa y of the effect of refrigerants on varnished magnet wire. Of 
the refrigerants tested, exposure to HCFC-22 produced the most 
deleterious effects on the magnet wire insulation and varnishes. 
Since many of the materials tested have excellent reliability with 
HCFC-22 in current applications, these materials are expected to 
be reliable when used with new refrigerants. 


4813 (DOE/ER/13484—7) Thin-film characterization and 
flaw detection: Progress report No. 7, February 1, 1993— 
January 31, 1994. Achenbach, J.D. Northwestern Univ., Evanston, 
IL (United States). Center for Quality Engineering and Failure Pre- 
vention. 24 Nov 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER13484. Order Number 
DE94003952. Source: OSTI; NTIS; GPO Dep. 

Objective is to determine the elastic constants of thin films de- 
posited on substrates, measure residual stresses, and detect and 
characterize defects in thin film substrate configurations. A line- 
focus acoustic microscope is being used to measure speed of 
surface acoustic waves (SAW) in thin film/substrate system. V(z) 
curves (record of transducer voltage output (V) with variation of 
distance z between acoustic lens and specimen) were calculated in 
terms of characteristic functions of acoustic lens and reflectance 
function of fluid-loaded specimen, and were compared with data for 
isotropic, anisotropic, and layered anisotropic materials. For thin 
film/substrate of known elasticity, theoretical surface acoustic wave 
velocities agree with measured V(z) curves for full range of wave 
propagation directions. Results have been obtained for homoge- 
neous nitride films and transition-metal nitride superlattice films. 


4814 (INIS-RU-358, pp. 65-68) Installation for studying 
hydrogen permeability of HTGR structural materials. Glebov, 
E.A.; D’'yakov, A.V.; Mosevitskij, 1S. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1990. 80p. 
(In Russian). In Problems of nuclear science and technique: 
Scientific-technical collection. Order Number DE94607021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The PIK installation designed for experimental study of hydrogen 
permeability of structural materials as applied to operation condi- 
tions of HTGR reactors is described. The data obtained when 
developing the experimental technique for Khi8N10T steel sample 
at 3 bar hydrogen pressure and 450-750 deg C temperature for 
two types of conditions: with unoxidized surface and with the sur- 
face oxidized in air during 2 h at 830 deg C are considered. The 
reduction of hydrogen flow through the sample annealed in air is 
noted. This testifies to occurrence of barrier in the form of oxide 
layer on sample surface. 2 refs., 1 tab., 3 figs. 


4815 (NCRD-1-93, pp. 29) Squid-based nondestructive 
evaluation. Weinstock, H. (Air Force Office of Scientific Research, 
Washington, DC (United States)). Ministry of Science and Technol- 
ogy, Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133—: 2. 
international Israeli conference on High Tc Superconductivity, Eilat 





(Israel), 4-7 Jan 1993). In Second international Israeli conference 
on High Te Superconductivity: Scientific program and abstracts. 
Order Number DE94608732. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Short communication. MAGNETIC TESTING/squid devices; RE- 
VIEWS 


4816 (NCRD-1-93, pp. 30) High-Tc Squid magnetometers. 
Clarke, John (California Univ., Berkeley, CA (United States). Dept. 
of Physics). Ministry of Science and Technology, Jerusalem (Is- 
rael). Jan 1993. 221p. (CONF-9301133—: 2. international Israeli 
conference on High Te Superconductivity, Eilat (Israel), 4-7 Jan 
1993). In Second international Israeli conference on High Te Su- 
perconductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SQUID DEVICES/magnetometers; HIGH- 
TC SUPERCONDUCTORS; MAGNETOMETERS 


4817 (NCRD-1-98, pp. 40) DC SQUID magnetometer work- 
ing at 77 K. Cohen, D. (Technion-Israel Inst. of Tech., Haifa 
(Israel). Dept. of Physics); Polturak, E.; Koren, G.; Aharoni, E.; 
David, O. Ministry of Science and Technology, Jerusalem (Israel). 
Jan 1993. 221p. (CONF-9301133—: 2. international Israeli confer- 
ence on High Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In 
Second international Israeli conference on High Te Superconductiv- 
ity: Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOMETERS/squid devices; MAG- 
NETOMETERS; TEMPERATURE RANGE 0065-0273 K 


4818 (SAND-93-1749) Users manual for CATNIP: A com- 
puter analysis tool for normal impact penetration. Altman, B.S. 
Sandia National Labs., Albuquerque, NM (United States). Sep 
1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94003671. Source: OSTI; NTIS; GPO Dep. 

This program was developed to provide a computer based 
framework for analytical models developed by Forrestal and 
co-workers [1—2] to predict depth of penetration and temporal quan- 
tities for rigid non- deforming ogive-nose projectiles penetrating into 
a wide variety of targets. CATNIP provides results for penetration 
into semi-infinite targets, but does not provide for perforation 
events. The program has a graphical user interface to facilitate op- 
eration so that people unfamiliar with the analytical models can use 
the code with a minimum of training. CATNIP runs on Apple Macin- 
tosh computers using the Hypercard program. The Hypercard 
program is included with the system software on all Macintosh 
computers. A familiarity with the Macintosh use of pointing and 
clicking with the mouse is assumed for the use of this program. 


4819 (SAND-93-1859C) Debris cloud characterization in 
the liquid-vapor phase. Chhabildas, L.C.; Boslough, M.B.; Rein- 
hart, W.D.; Hall, C.A. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9309263—1: 44. Aeroballistic Range Association meeting, Munich 
(Germany), 13-17 Sep 1993). Order Number DE94001503. Source: 
OSTI; NTIS; GPO Dep. 

A series of experiments has been performed on the Sandia Hy- 
pervelocity Launcher to impact a 1.25-mm thick aluminum bumper 
by an aluminum flier plate 17-mm diameter by 0.92-mm thick over 
the velocity range of 5 km/s to 11 km/s. Radiographic techniques 
were employed to record the debris cloud generated upon impact. 
The shape of the debris cloud is found to depend on the flier plate 
tilt. Generally the data indicate a central core of higher density 
surrounded by a diffused layer. These experiments allow measure- 
ments of debris cloud expansion velocities as the material 
undergoes a phase change from solid fragments at impact veloci- 
ties of 5 km/s to a mixture of liquid and vapor phase at higher 
impact velocities. The expansion velocity of the debris cloud in- 
creases with increasing impact velocity, with the high-density 
leading edge traveling faster than the impact velocity. There is a 
difference between the X-ray and photographic measurements of 
expansion velocities at higher impact velocities. This is believed to 
be due to the presence of very low- density vapor in the photo- 
graphic records that are not detected using X-ray techniques. 
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4820 (SAND-—93-2137) Testing technology. Sandia National 
Labs., Albuquerque, NM (United States). Oct 1998. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94003272. Source: OSTI; NTIS; 
GPO Dep. 

This bulletin from Sandia National Laboratories presents current 
research highlights in testing technology. lon microscopy offers 
new nondestructive testing technique that detects high resolution 
invisible defects. An inexpensive thin-film gauge checks detonators 
on centrifuge. Laser trackers ride the range and track helicopters 
at low-level flights that could not be detected by radar. Radiation 
transport software predicts electron/photon effects via cascade sim- 
ulation. Acoustic research in noise abatement will lead to quieter 
travelling for Bay Area Rapid Transport (BART) commuters. 


4210 Combustion Systems 


4821 (DOE/MC/23167-3508) Advanced coalfueled gas 
turbine systems: Final report. Westinghouse Electric Corp., Or- 
lando, FL (United States). Power Generation Business Unit. Aug 
1993. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-86MC23167. Order Number 
DE94000038. Source: OSTI; NTIS; GPO Dep. 

The configuration of the subscale combustor has evolved during 
the six years of this program from a system using only an impact 
separator to remove particulates to a system which also included a 
slagging cyclone separator before the lean-quench combustor. The 
system also now includes active slag tapping after the impact sep- 
arator rather than a bucket to collect the slag. The subscale 12 
MM Btwhr (higher heating value, HHV) slagging combustor has 
demonstrated excellent coal-fired operation at 6 atm. The combus- 
tor has fired both coal-water mixtures (CWM) and pulverized coal 
(PC). Three Wyoming subbituminous coals and two bituminous 
coals have been successfully fired in the TVC. As a result of this 
active testing, the following conclusions may be drawn: (1) it was 
possible to achieve the full design thermal capacity of 12 MM Btu/ 
hr with the subscale slagging combustor, while burning 100% pul- 
verized coal and operating at the design pressure of 6 atm; (2) 
because of the separate-chamber, rich-lean design of the subscale 
slagging combustor, NO, emissions that easily meet the New 
Source Performance Standards (NSPS) limits were achieved; (3) 
carbon burnout efficiency was in excess of 99% when 100% coal- 
fired; (4) ninety percent of the ash can be separated as slag in the 
impact separator, and a total 98 to 99% removed with the addition 
of the slagging cyclone separator; (5) Objectives for third-stage exit 
temperature (1850°F), and exit temperature pattern factor (14%) 
were readily achieved; (6) overall pressure loss is currently an ac- 
ceptable 5 to 6% without cyclone separator and 7 to 9% with the 
cyclone; and (7) feeding pulverized coal or sorbent into the com- 
bustor against 6 atm pressure is achievable. 


4822 (DOE/MC/28020-94/C0272) High temperature Fabry- 
Perot-based strain sensor for ceramic barrier filters. Weinstein, 
S.J. (Westinghouse Electric Corp., Pittsburgh, PA (United States). 
Science and Technology Center); Vuppala, V.; Gunther, M.; Wang, 
A.; Murphy, K.; Claus, R.O. Westinghouse Electric Corp., Pitts- 
burgh, PA (United States). Science and Technology Center. [1993]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-91MC28020. (CONF-9309275—1: Fiber optic physi- 
cal sensors in manufacturing and transportation: applications of 
fiber optic-based sensors in industry and vehicles, Boston, MA 
(United States), 9 Sep 1993). Order Number DE94002704. Source: 
OSTI; NTIS; GPO Dep. 

We report results from a program to develop fiber-optic sensor- 
based instrumentation methods to allow in-situ analysis of ceramic 
barrier filters. The sensor was an extrinsic Fabry-Perot cavity 
created between ends of two longitudinally aligned fibers. Filters in- 
strumented with these fiber sensors were tested in a combustor 
simulator. These tests were performed using silica optical fibers ca- 
pable of withstanding the high temperature and harsh chemical 
environment of the combustor. The single-ended approach of the 
reflective Fabry-Perot sensors is well suited for thermal strain mea- 
surements. Results from several tests are presented. 
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4823 (DOE/PC/91161-T5) A coal-fired combustion system 
for industrial process heating applications: Quarterly technical 
progress report, April 1993—June 1993. Vortec Corp., Col- 
legeville, PA (United States). 30 Jul 1993. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91161. Order Number DE94002169. Source: OSTI; NTIS; 
GPO Dep. 

Vortec Corporation's Phase Ili development contract DE-AC22- 
91PC91161 for a “Coal-Fired Combustion System for Industrial 
Process Heating Applications” is project funded under the DOE/ 
PETC advanced combustion program. This advanced combustion 
system research program is for the development of innovative coal- 
fired process heaters which can be used for high temperature 
melting, smelting and waste vitrification processes. The process 
heater systems to be developed have multiple use applications; 
however, the Phase Ill research effort is being focused on the de- 
velopment of a process heater system to be used for producing 
value added vitrified glass products from boiler/incinerator ashes 
and industrial wastes. The primary objective of the Phase Ill 
project is to develop and integrate all the system components, from 
fuel through total system controls, and then test the complete sys- 
tem in order to evaluate its potential marketability. During the past 
quarter, the designs of the remaining major components of the in- 
tegrated system were completed and the equipment was ordered. 
DOE has elected to modify the scope of the existing R&D program 
being conducted under this contract to include testing of a simu- 
lated TSCA incinerator ash. The modification will be in the form of 
an additional Task (Task 8 — TSCA Ash Testing) to the original 
Statement of Work. 


4824 (DOE/PC/91162—T7) Development and testing of in- 
dustrial scale coal fired combustion systems, Phase 3: Sixth 
quarterly technical progress report, April 1, 1993—June 30, 
1993. Zauderer, B. Coal Tech Corp., Merion Station, PA (United 
States). 22 Sep 1993. 34p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-91PC91162. Order Num- 
ber DE94002664. Source: OSTI; NTIS; GPO Dep. 

The most significant effort in the quarter was the completion of 
the conversion of the exit nozzle from adiabatic operation to air 
cooled operation. This conversion was implemented midway in the 
task 2 test effort, and the final two tests in task 2 were with the 
cooled nozzle. It performed as per design. The second significant 
result was the successful implementation of a computer controlled 
combustor wall cooling procedure. The hot side combustor liner 
temperature can now be maintained within a narrow range of less 
than 5OF at the nominal wall temperature of 2000F. This is an es- 
sential requirement for long term durability of the combustor wall. 
The first tests with the computer control system were implemented 
in June 1993. A third development in this period was the decision 
to replace the coal feeder that had been in use since coal fired op- 
eration began in late 1987. Since that time, this commercial device 
has been modified numerous times in order to achieve uniform coal 
feed. Uniform feed was achieved in 1991. However, the feeder op- 
eration was not sufficiently reliable for commercial use. The new 
feeder has the same design as the sorbent feeders that have been 
successfully used since 1987. This design has much better speed 
control and it can be rapidly restarted when the feed auger be- 
comes jammed with tramp material. The last task 2 test was a long 
duration coal fired test with almost 12 hours of coal fired operation 
until the 4 ton coal bin was empty. It was the longest coal firing pe- 
riod of the task 2 tests. The exit nozzle cooling maintained the wall 
temperature in the desired operating range. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 5471 


4825 (LA-UR-93-3191) The rock melting approach to 
drilling. Cort, G.E.; Goff, S.J.; Rowley, J.C.; Neudecker, J.W. Jr.; 
Dreesen, D.S.; Winchester, W. Los Alamos National Lab., NM 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9401 26-2: 
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Energy-sources technology conference and exhibition, New Or- 
leans, LA (United States), 23-26 Jan 1994). Order Number 
DE93040162. Source: OSTI; NTIS; GPO Dep. 

During the early and mid-1970’s the Los Alamos National Labo- 
ratory demonstrated practical applications of drilling and coring 
using an electrically-heated graphite, tungsten, or molybdenum 
penetrator that melts a hole as it is slowly pushed through the rock 
or soil. The molten material consolidates into a rugged glass lining 
that prevents hole collapse; minimizes the potential for cross-flow, 
lost circulation, or the release of hazardous materials without cas- 
ing operations; and produces no cuttings in porous or low density 
(<1.7 g/cc) formations. Because there are no drilling fluids 
required, the rock melting approach reduces waste handling, treat- 
ment and disposal. Drilling by rock melting has been demonstrated 
to depths up to 30 m in caliche, clay, alluvium, cobbles, sand, 
basalt, granite, and other materials. Penetrating large cobbles with- 
out debris removal was achieved by thermal stress fracturing and 
lateral extrusion of portions of the rock melt into the resulting 
cracks. Both horizontal and vertical holes in a variety of diameters 
were drilled in these materials using modular, self-contained field 
units that operate in remote areas. Because the penetrator does 
not need to rotate, steering by several simple approaches is con- 
sidered quite feasible. Melting is ideal for obtaining core samples in 
alluvium and other poorly consolidated soils since the formed-in- 
place glass liner stabilizes the hole, encapsulates volatile or 
hazardous material, and recovers an undisturbed core. Because of 
the relatively low thermal conductivity of rock and soil materials, 
the heat-affected zone beyond the melt layer is very small, <1 inch 
thick. Los Alamos has begun to update the technology and this pa- 


per will report on the current status of applications and designs for 
improved drills. 


4230 Marine Engineering 


4826 (NEI-NO-375) Modeling of cyclic plasticity with ap- 
plication to steel and aluminium structures. Hopperstad, O.S. 
Trondheim Univ. (Norway). Norges Tekniske Hoegskole. Jan 1993. 
202p. Order Number DE94722049. Source: OSTI; NTIS. 

This report deals with the development of a reliable and accurate 
constitutive model for cyclic metal plasticity which is amenable to 
an efficient implementation in non-linear finite element codes. The 
mode! is based on the bounding surface plasticity theory and the 
concept of plastic internal variables in thermodynamics. Non-linear 
isotropic and kinematic hardening rules are adopted, and additional 
internal variables are introduced to describe material characteristics 
observed in experiments. Numerical algorithms are formulated to 
integrate the incremental constitutive equations. In the present 
study, three different integration algorithms are implemented for the 
cyclic plasticity model, namely the adaptive improved Euler 
method, the cutting plane method and the closest point projection 
method. An experimental programme, comprising uniaxial and bi- 
axial cyclic tests, is conducted to investigate the material properties 
(yield criterion, isotropic and kinematic hardening, mean stress 
relaxation, memory of prior strain histories and cross-hardening ef- 
fects) of the aluminium alloy 6060 in temper T4 and T6. Tests of 
perforated plates subjected to monotonic and cyclic in-plane loads 
are performed. The purpose of these tests is to evaluate numerical 
results obtained by use of the finite element method and the pro- 
posed model of cyclic plasticity for application to aluminium alloys. 
The constitutive model is implemented in the general purpose non- 
linear finite element code FENRIS for plane stress analysis with 
membrane and thin-shell elements. Material and geometric non- 
linear problems involving structural components subjected to 
monotonic and cyclic loads are analyzed, and the results are com- 
pared with experimental studies. 117 refs., 139 figs., 24 tabs. 


4827 (NEI-NO-378) System reliability in design and main- 
tenance of fixed offshore structures. Dalane, J.I. Trondheim 
Univ. (Norway). Norges Tekniske Hoegskole. May 1993. 249p. Or- 
der Number DE94722059. Source: OSTI; NTIS. 

Offshore structures are usually redundant, and several compo- 
nents must fail before structural collapse occurs. This work deals 
with system reliability for fatigue and overload of typical steel truss 
and frame structure such as jackets and jack-ups. The application 
of system reliability in design and maintenance is addressed. A 





formulation for a failure sequence of fatigue and overload is pre- 
sented. The basic failure event for fatigue, is defined in terms of 
time to section failure. For overload, realistic failure criteria are ap- 
plied. After an overload failure, the member replacement technique 
is used to account for the post collapse behavior. The branch and 
bound algorithm is used to identify important failure sequences, 
and system failure occur if any of these collapse sequences occur. 
The first order reliability methods are efficiently used to calculate 
the failure probabilities. In this work the importance of uncertainties 
in load and ultimate strength for a jacket and a jack-up structure is 
discussed. A joint environmental model for wave and current load- 
ing is applied. Ultimate capacity is calculated by nonlinear pushover 
analysis, and the uncertainties identified by Monte Carlo simulation. 
Fatigue may be an important failure mode for offshore structure, 
and in-service inspections are frequently performed. Underwater in- 
spections are, however, very expensive and it is therefore important 
that the inspections are performed in such a way that they signifi- 
cantly increase our knowledge about the safety of the structure. In 
this work an inspection importance factor is defined. This impor- 
tance factor can be used to identify the most important members in 
the system from an inspection point of view. Inspection for unex- 
pected damages are also discussed. 122 refs., 72 figs., 50 tabs. 


4260 Components, Electron Devices and Circuits 


Refer also to citation(s) 3446, 3742, 3743, 3944, 4227, 4228, 
4234, 4484, 4606, 4636, 4767, 4770, 4905, 4930, 4967, 5075, 
5083, 5090, 5114, 5156, 5794, 5807 


4828 (DOE/ER/40669-3) Inverse free electron laser beat- 
wave accelerator research: Annual progress report, [August 
1992-September 1993]. Marshall, 1.C.; Bhattacharjee, A. 
Columbia Univ., New York, NY (United States). Dept. of Applied 
Physics. Sep 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-91ER40669. Order Number 
DE94002597. Source: OSTI; NTIS; INIS; GPO Dep. 

A calculation on the stabilization of the sideband instability in the 
free electron laser (FEL) and inverse FEL (IFEL) was completed. 
The issue arises in connection with the use of a tapered (“variable- 
parameter”) undulator of extended length, such as might be used 
in an “enhanced efficiency” traveling-wave FEL or an IFEL acceler- 
ator. In addition, the FEL facility at Columbia was configured as a 
traveling wave amplifier for a 10-kW signal from a 24-GHz mag- 
netron. The space charge field in the bunches of the FEL was 
measured. Completed work has been published. 


4829 (INIS-RU-357, pp. 246-254) Time-variant filters. Kras- 
nokutskij, R.N.; Kurchaninov, L.L.; Tikhonov, V.V.; Fedyakin, N.N.; 
Shuvalov, R.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. (CONF-9009329—: Workshop on physics 
at UNK, Protvino (USSR), 25-28 Sep 1990). In Third workshop 
‘Physics at UNK’ (Proceedings). 269p. Order Number 
DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

The structures of time-variant filters are considered. At low 


counting rates the noise whitening filter-double integration structure 
is preferable. 


4830 (JINR-R-—13-92-112) Digital filter. Ermakov, V.A.; Kim 
Khen Do. Joint Inst. for Nuclear Research, Dubna (Russian Feder- 
ation). Lab. of Neutron Physics. 1992. 8p. (in Russian). Order 
Number DE94607902. Source: OSTI; NTIS (US Sales Only); INIS. 

The described device designed to reduce unimportant informa- 
tion being recorded on carriers during a multiparameter experiment 
as well as to realize the computer's ability to form one- and two- 
dimensional spectra for the control of real time experiments at high 
information flows. 6 refs.; 3 figs.; 2 tabs. 


4831 (LA-UR-93-3070) Computer modeling of plasma 
flow switches-high current switching on Procyon. Bowers, R.L. 
(Los Alamos National Lab., NM (United States)); Greene, A.E.; Pe- 
terson, D.L.; Roderick, N.F. Los Alamos National Lab., NM (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930616— 
38: 9. IEEE pulsed power conference, Albuquerque, NM (United 
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States), 21-23 Jun 1993). Order Number DE93040189. Source: 
OSTI; NTIS; GPO Dep. 

Procyon is a high explosive driven pulsed power system de- 
signed to drive plasma z-pinch experiments to the 1-MJ level. 
Details of this system are provided elsewhere in these proceedings. 
The final switching stage of the Procyon system is a plasma flow 
switch (PFS). Our most recent experiment (April 29, 1993) included 
a full power test of the PFS designed for the Procyon system. In 
this test the Mark IX explosively driven generator delivered 22 MA 
of current to the storage inductor. The slight flux compression that 
occurs in the explosively formed fuse (EFF) opening switch in- 
creased this current to 24.5 MA. The EFF then opened and 
switched 16.5 MA to the PFS. The PFS switched 15.5 MA to the 
load region (the slot that will contain an imploding foil liner in future 
experiments) with a 10-90 rise time of 500 ns. In this present paper 
we discuss the computer modeling we have done on this Procyon 
plasma flow switch. In the next section we discuss the design of the 
Procyon switch and preshot calculations. Although the April 1993 
experiment was quite successful there were significant surprizes in 
the performance of the PFS. In the last sections of this paper we 
discuss the work we have done in understanding the results of this 
experiment and the conclusions that we have reached to date. 


4832 (LBL-34856) Stress relaxation in sputtered W films 
and W/GeSi/Si heterostructures. Ross, F.M. (Lawrence Berkeley 
Lab., CA (United States)); Kola, R.R.; Hull, R.; Bean, J.C. 
Lawrence Berkeley Lab., CA (United States). Nov 1993. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-931108-11: Fall meeting of the Materi- 
als Research Society (MRS), Boston, MA (United States), 29 Nov - 
3 dec 1993). Order Number DE94004007. Source: OSTI; NTIS; 
GPO Dep. 

We have investigated stress relaxation in GeSi/Si heterostruc- 
tures on which thin W films have been sputtered with different 
stress states. Real-time electron microscope observations of the 
relaxation process demonstrate that the presence of the stressed 
metal film changes the reiaxation kinetics of the GeSi/Si het- 
erostructures. We discuss the significance of this result for the 
processing of strained layer heterostructures into devices. We have 
investigated the relationship between microstructure and stress in 
these sputtered W films, and, by developing a novel specimen ge- 
ometry for the transmission electron microscope (TEM), we present 
dynamic observations of the evolution of microstructure and stress 
during the 6-W-—a-W transformation. 


4833 In-line rotating capacitive torque sensor. Kronberg, 
J.W. To Dept. of Energy. 1991. American patent application 7- 
756,669. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94003063. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a proximity sensor based on a 
closed field circuit. The circuit comprises a ring oscillator using a 
symmetrical array of plates that creates an oscillating displacement 
current. The displacement current varies as a function of the prox- 
imity of objects to the plate array. Preferably the plates are in the 
form of a group of three pair of symmetric plates having a common 
center, arranged in a hexagonal pattern with opposing plates linked 
as a pair. The sensor produces logic level pulses suitable for inter- 
facing with a computer or process controller. The proximity sensor 
can be incorporated into a load cell, a differential pressure gauge, 
or a device for measuring, the consistency of a characteristic of a 
material where a variation in the consistency causes the dielectric 
constant of the material to change. 


4834 Lookout device for high voltage circuit breaker. Ko- 
zlowski, L.J.; Shirey, L.A. To Dept. of Energy. 1991. American 
patent application 7-761,437. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC11-89PN38014. 
Order Number DE94003060. Source: OSTI; NTIS; GPO Dep. 

An improved lockout assembly is provided for a circuit breaker to 
lock the switch handle into a selected switch position. The lockout 
assembly includes two main elements, each having a respective 
foot for engaging a portion of the upper housing wall of the circuit 
breaker. The first foot is inserted into a groove in the upper hous- 
ing wall, and the second foot is inserted into an adjacent aperture 
(e.g., a slot) in the upper housing wall. The first foot is slid under 
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and into engagement with a first portion, and the second foot is 
slid under and into engagement with a second portion of the upper 
housing wall. At the same time the respective two feet are placed 
in engagement with the respective portions of the upper housing 
wall, two holes, one on each of the respective two main elements 
of the assembly, are placed in registration; and a locking device, 
such as a special scissors equipped with a padlock, is installed 
through the registered holes to secure the lockout assembly on the 
circuit breaker. When the lockout assembly of the invention is se- 
cured on the circuit breaker, the switch handie of the circuit 
breaker is locked into the selected switch position and prevented 
from being switched to another switch position. 


4835 Circuit breaker lockout device. Kozlowski, L.J.; Shirey, 
L.A. To Dept. of Energy. 1991. American patent application 7- 
761,525. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC11-89PN38014. Order Number 
DE94003059. Source: OSTI; NTIS; GPO Dep. 

An improved lockout assembly for locking a circuit breaker in a 
selected off or on position is provided. The lockout assembly in- 
cludes a lock block and a lock pin. The lock block has a hollow 
interior which fits over the free end of a switch handle of the circuit 
breaker. The lock block includes at least one hole that is placed in 
registration with a hole in the free end of the switch handle. A lock 
tab on the lock block serves to align and register the respective 
holes on the lock block and switch handle. A lock pin is inserted 
through the registered holes and serves to connect the lock block 
to the switch handle. Once the lock block and the switch handle 
are connected, the position of the switch handle is prevented from 
being changed by the lock tab bumping up against a stationary 
housing portion of the circuit breaker. When the lock pin is in- 
stalled, an apertured-end portion of the lock pin is in registration 
with another hole on the lock block. Then a special scissors con- 
forming to O.S.H.A. regulations can be installed, with one or more 
padiocks, on the lockout assembly to prevent removal of the lock 
pin from the lockout assembly, thereby preventing removal of the 
lockout assembly from the circuit breaker. 


4836 Method and apparatus for detecting timing errors in 
a system oscillator. Gliebe, R.J.; Kramer, W.R. To Dept. of 
Energy. 1991. American patent application 7-762,968. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC11-89PN38014. Order Number DE94003055. Source: OSTI; 
NTIS; GPO Dep. 

This invention is comprised of a method of detecting timing er- 
rors in a system oscillator for an electronic device, such as a 
power supply, includes the step of comparing a system oscillator 
signal with a delayed generated signal and generating a signal rep- 
resentative of the timing error when the system oscillator signal is 
not Kentical to the delayed signal. An LED indicates to an operator 
that a timing error has occurred. A hardware circuit implements the 
above-identified method. 


4837 Partial core pulse transformer. Lawson, R.N.; Ro- 
hwein, G.J. To Dept. of Energy. 1991. American patent application 
7-764,253. 18p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC04-76DP00789. Order Number 
DE94003054. Source: OSTI; NTIS; GPO Dep. 

A light-weight partial-core pule transformer is provided for gener- 
ating high voltage output pulses with low distortion. The 
transformer includes sets of ferrite bars arranged so as to extend 
longitudinally along the inside and outside surfaces of a high fre- 
quency cylindrical coil winding-pair. The ferrite bars are arranged in 
pairs with the bars of each pair being located on opposite sides of 
winding-pair. The bars are preferably disposed in a radially sym- 
metric arrangement around the winding-pair, and each has a 
length at least equal to the width of the winding-pair. 


4838 Yb:FAP and related materials, laser gain medium 
comprising same, and laser systems using same. Krupke, 
W.F.; Payne, S.A.; Chase, L.L.; Smith, L.K. To Dept. of Energy. 
1991. American patent application 7-792,792. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94003034. Source: OSTI; NTIS; GPO 
Dep. 
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An ytterbium doped laser material remarkably superior to all oth- 
ers, including Yb:YAG, comprises ytterbium doped apatite 
(Yb:CAs(PO4)3F) or Yb:FAP, or ytterbium doped crystals struc- 
turally related to FAP. The new laser material is used in laser 
systems pumped by diode pump sources having an output near 
0.905 microns or 0.98 microns, such as InGaAs and AlinGaAs, or 
other narrowband pump sources near 0.905 microns or 0.98 mi- 
crons. The laser systems are operated in either the conventional or 
ground state depletion mode. 


4839 High performance static latches with complete single 
event upset immunity. Corbett, W.T.; Weaver, H.T. To Dept. of 
Energy. 1991. American patent application 7-793,084. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE94003033. Source: OSTI; 
NTIS; GPO Dep. 

This invention is comprised of a logical memory latch and cell, 
using logic and circuit modifications, provides SEU immunity with- 
out loss of speed. A single logic state is hardened against SEU 
using technology methods and the information concerning valid 
states is then based to simplify hardened circuit design. 


4840 (SAND-93-1138) Laser soldering of Sn plated brass 
integrator assembly housings. Keicher, D.M.; Poulter, G.A.; 
Sorensen, N.R. Sandia National Labs., Albuquerque, NM (United 
States). Sep 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9310194—1: 1993 international congress on application of lasers 
and electro-optics, Orlando, FL (United States), 24-28 Oct 1993). 
Order Number DE94001149. Source: OSTI; NTIS; GPO Dep. 

The high conductivity provided by solder closure joints of compo- 
nent housings is sometimes required to ensure electrical shielding 
of the components contained within. However, using a soldering 
iron to produce the solder joints can lead to charring of the insulat- 
ing materials within the housing. To overcome this problem, the 
localized heating characteristics of laser soldering can be exploited. 
Feasibility of laser soldering Sn plated brass housings with a CW 
Nd:YAG laser has been investigated. It has been determined that 
laser soldering of these housings using a low solids solder flux is a 
viable technique and will minimize the amount of heat input to the 
enclosed electronic components. Metallographic analysis has 
shown good wetting of the solder on the housing components. Ac- 
celerated aging experiments indicate that no significant corrosion 
potential due to solder flux residues exists. Although a low solids 
flux was used to make the joints, initial results indicate that a flux- 
less technique can be developed to eliminate fluxes completely. 


4841 (SAND-93-1331C) Beam-quality measurements for 
materials processing lasers and the proposed ISO standard. 
Fuerschbach, P.W.; Essien, M. Sandia National Labs., Albu- 
querque, NM (United States). 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9310194—2: 1993 international congress on application of 
lasers and electro-optics, Orlando, FL (United States), 24-28 Oct 
1993). Order Number DE94002738. Source: OSTI; NTIS; GPO 
Dep. 

Laser beam-quality can indicate the maximum power density that 
can be obtained with a specific laser and serves as a figure-of- 
merit when comparing lasers, calibrating lasers, and in assessing a 
laser's operating condition. Measurements of laser beam-quality for 
a 1000 watt continuous wave COs, laser and a 400 watt pulsed 
Nd:YAG laser have been completed. These measurements were 
made with two different type instruments: (1) a specially con- 
structed apparatus that uses an integrating sphere and diamond 
apertures and (2) a commercially available instrument that incorpo- 
rates a scanning and spinning hollow needle. Laser beam-quality 
and the propagation constants have been determined using a non- 
linear curve-fitting technique and the new proposed ISO standard 
for measuring laser beam-quality. The curve fitting analysis and the 
ISO analysis were found to produce approximately the same val- 
ues for beam-quality and the propagation constants. However, a 
comparison of the experimental procedures required with the two 
techniques showed significant differences. The utility of the ISO 
technique was limited by it’s experimental procedural restrictions. 












The importance of spherical aberration in distorting laser beam- 
quality measurements and in limiting the application of 
beam-quality to laser spotsize prediction is also detailed. 


4842 (SAND-93-2117C) Chemometric analysis of infrared 
emission spectra for quantitative analysis of BPSG films on 
silicon. Franke, J.E. (New Mexico Univ., Albuquerque, NM (United 
States). Dept. of Chemistry); Chen, Chuenyuan S.; Zhang, Song- 
baio; Niemczyk, T.M.; Haaland, D.M. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9309208-2: Techcon conference on 
Semiconductor Research Corporation, Atlanta, GA (United States), 
28-30 Sep 1993). Order Number DE94002743. Source: OSTI; 
NTIS; GPO Dep. 

Infrared emission spectra of 21 borophosphosilicate glass 
(BPSG) thin films on silicon wafers were collected with the sam- 
ples held at constant temperature between 125-400°C using a 
heating stage designed for precise temperature control (+°C). Par- 
tial test squares calibrations applied to the BPSG_ infrared 
emittance spectra allowed four BPSG thin-film properties to be si- 
multaneously quantified with precisions of 0.1 wt. % for boron and 
phosphorus, 35 A for film thickness, and 1.2°C for temperature. 


4843 (SAND-93-2144C) Kinoform/lens system for inject- 
ing a high power laser beam into an optical fiber. Sweatt, W.C. 
(Sandia National Labs., Albuquerque, NM (United States)); Farn, 
M.W. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-931054-1: 25. 
Boulder damage symposium: annual symposium on optical materi- 
als for high-power lasers, Boulder, CO (United States), 27-29 Oct 
1993). Order Number DE94003226. Source: OSTI; NTIS; GPO 
Dep. 

A method for injecting a high peak power multimode YAG laser 
beam into an optical fiber has been developed. The design mini- 
mizes the peak irradiance on the fiber’s entrance face and reduces 
its dependence on the laser's mode structure and the system 
alignment. A simple lens and a specially designed kinoform (or 
binary optics element) operate together to transform a 5 mm diam- 
eter laser beam into two concentric ring foci that fit on the 400 ym 
diameter fiber face. 


4844 (SAND—93-2206C) Sum frequency generation using 
an optical parametric oscillator. Alford, W.J. (Sandia National 
Labs., Albuquerque, NM (United States)); Raymond, T.D.; Smith, 
A.\V.; Lowenthal, D.D.; Mead, R.D. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940226-2: 9. advanced solid-state lasers meeting, Salt 
Lake City, UT (United States), 7-10 Feb 1994). Order Number 
DE94001827. Source: OSTI; NTIS; GPO Dep. 

A number of applications would benefit from sources of tunable 
coherent ultraviolet (uv) radiation in the 250 to 400 nm range. 
Among these are uv fluorescence laser detection and ranging (LI- 
DAR). Other applications such as photolithography could use a 
fixed-frequency solid-state equivalent to excimer lasers. Broad tun- 
ability in this wavelength region has generally been accessed by 
frequency doubling tunable visible or near infrared lasers or by fre- 
quency mixing these lasers with the harmonics of a Nd:YAG laser. 
Unfortunately, to cover the full wavelength range requires multiple 
dye changes and/or multiple nonlinear crystals because of the rela- 
tively narrow tuning range of any one laser medium. The use of 
optical parametric oscillators (OPO's) with their wide tuning range 
as a tunable source of near infrared light coupled with a single 6- 
barium borate (BBO) crystal for sum frequency mixing with the 
Nd:YAG harmonics should yield a convenient alternative to cover 
this wavelength range. In this paper we demonstrate that an OPO 
canbe efficiently sum frequency mixed with the Nd:YAG harmonics 
to produce tunable uv radiation in the 250-400 nm range. This is 
significant because OPO's generally have poor beam quality which 
limits their nonlinear conversion in critically phase matched pro- 
cesses. Specifically, we have mixed the 780 nm signal beam from 
a potassium tytanyl phosphate (KTP) OPO with the second har- 
monic from a Nd:YAG laser in BBO converting up to 50% of the 
OPO photons into 316 nm photons. We have also demonstrated 
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the generation of narrow bandwidth 248 nm by mixing 827 nm 
from the OPO with the third harmonic of the Nd:YAG. 


4845 (SAND-—93-2226C) Optical parametric oscillator 
modeling with diffraction, depletion, and double refraction. 
Bowers, M.S. (Aculight Corp., Bellevue, WA (United States)); 
Smith, A.V. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940226— 
1: 9. advanced solid-state lasers meeting, Salt Lake City, UT 
(United States), 7-10 Feb 1994). Order Number DE94001504. 
Source: OSTI; NTIS; GPO Dep. 

Advancement in the growth and fabrication of nonlinear materials 
along with continual improvements in the performance of solid-state 
lasers have led to a resurgence of interest in the development of 
optical parametric oscillators (OPOs). While many experimental re- 
sults have been recently reported, very little attention has been 
given to the development of detailed models to simulate the output 
characteristics (such as beam quality, efficiency, and threshold) of 
nanosecond-pumped OPOs. Such models are necessary for under- 
standing experiments and for developing advanced OPO designs 
that enhance the overall performance of these devices. In this 
work, we describe a time-dependent model of pulsed OPOs that 
includes diffraction, depletion, and double refraction (walkoff) in the 
parametric amplification process. The model is used to predict out- 
put beam profiles, beam quality, and conversion efficiency of an 
injection-seeded KTP ring OPO. Predicted output beam profiles in 
the near and intermediate fields are in qualitative agreement with 
the experimental results reports in a companion paper. Our results 
show that diffraction and double refraction must be included in 
models of pulsed OPOs to predict realistic beam profiles. 


4846 (SAND-—93-2244C) Power beaming to space using a 
nuclear reactor-pum laser. Lipinski, R.J.; Monroe, D.K.; 
Pickard, P.S. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-940101— 
5: 11. symposium on space nuclear power systems, Albuquerque, 
NM (United States), 9-13 Jan 1994). Order Number DE94001208. 
Source: OSTI; NTIS; GPO Dep. 

The present political and environmental climate may siow the 
inevitable direct utilization of nuclear power in space. In the mean- 
time, there is another approach for using nuclear energy for space 
power. That approach is to let nuclear energy generate a laser 
beam in a ground-based nuclear reactor-pumped laser (RPL), and 
then beam the optical energy into space. Potential space applica- 
tions for a ground-based RPL include (1) _ illuminating 
geosynchronous communication satellites in the earth’s shadow to 
extend their lives, (2) beaming power to orbital transfer vehicles, 
(3) providing power (from earth) to a lunar base during the long 
lunar night, and (4) removing space debris. FALCON is a high- 
power, steady-state, nuclear reactor-pumped laser (RPL) concept 
that is being developed by the Department of Energy with Sandia 
National Laboratories as the lead laboratory. The FALCON pro- 
gram has experimentally demonstrated reactor-pumped lasing in 
various mixtures of xenon, argon, neon, and helium at wavelengths 
of 0.585, 0.703, 0.725, 1.271, 1.733, 1.792, 2.032, 2.63, 2.65, and 
3.37 um with intrinsic efficiency as high as 2.5%. Frequency- 
doubling the 1.733—yum line would yield a good match for 
photovoltaic arrays at 0.867 um. Preliminary designs of an RPL 
suitable for power beaming have been completed. The MWclass 
laser is fairly simple in construction, self-powered, closed-cycle (no 
exhaust gases), and modular. This paper describes the FALCON 
program accomplishments and power-beaming applications. 


4847 (SAND-—93-2356C) A general purpose Ippg measure- 
ment circuit. Wallquist, K.M. (Univ. of New Mexico, Albuquerque, 
NM (United States). Electrical & Computer Engineering Dept.); 
Hawkins, C.F.; Righter, A.W. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 32p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9310223-1: International test conference, Baltimore, MD 
(United States), 18-21 Oct 1993). Order Number DE94002733. 
Source: OSTI; NTIS; GPO Dep. 

A relatively high-speed Ippqg measurement circuit called QuiC- 
Mon is described. Depending upon IC settling times, upper 
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measurement rates range from 50 kHz to 250 kHz at 100 nA reso- 
lution. It provides an inexpensive solution for fast, sensitive Ippa 
measurements in CMOS IC wafer probe or packaged part produc- 
tion testing. 


A848 (SAND—93-2421C) Carbon supercapacitors. Deinick, 
F.M. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9311115—1: 
Symposium on science of advanced batteries, Cleveland, OH 
(United States), 8-9 Nov 1993). Order Number DE94002652. 
Source: OSTI; NTIS; GPO Dep. 

Carbon supercapacitors are represented as distributed RC net- 
works with transmission line equivalent circuits. At low charge/ 
discharge rates and low frequencies these networks approximate a 
simple series RespC circuit. The energy efficiency of the superca- 
pacitor is limited by the voltage drop across the ESR. The pore 
structure of the carbon electrode defines the electrochemically ac- 
tive surface area which in turn establishes the volume specific 
capacitance of the carbon material. To date, the highest volume 
specific capacitance reported for a supercapacitor electrode is 
220F/cm® in aqueous H2SO, (10) and ~60 F/cm® in nonaqueous 
electrolyte (8). 


4849 (SAND-93-2608C) Characterization of a ring optical 
parametric oscillator. Alford, W.J.; Raymond, T.D.; Smith, A.V. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940226-3: 9. advanced solid- 
state lasers meeting, Salt Lake City, UT (United States), 7-10 Feb 
1994). Order Number DE94002886. Source: OSTI; NTIS; GPO 
Dep. 

We have characterize the performance, including the spatial in- 
tensity profiles of the signal and depleted pump beams, of a 
near-infrared, ring optical parametric oscillator. 


4850 (UCRL-ID-112773) Diagnostics and Microelectron- 
ics. Balch, J.W. Lawrence Livermore National Lab., CA (United 
States). Mar 1993. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003016. Source: OSTI; NTIS; GPO Dep. 

This report discusses activities of the Diagnostics and Microelec- 
tronics thrust area which conducts activities in semiconductor 
devices and semiconductor fabrication technology for programs at 
Lawrence Livermore National Laboratory. Our multidisciplinary en- 
gineering and scientific staff use modern computational tools and 
semi-conductor microfabrication equipment to develop high- 
performance devices. Our work concentrates on three broad 
technologies of semiconductor microdevices: (1) silicon on III-V 
semiconductor microeletronics, (2) lithium niobate-based and IlI-V 
semiconductor-based photonics, and (3) silicon-based micromach- 
ing for application to microstructures and microinstruments. In 
FY-92, we worked on projects in seven areas, described in this re- 
port: novel photonic detectors; a wideband phase modulator; an 
optoelectronic terahertz beam system; the fabrication of microelec- 
trode electrochemical sensors; diamond heatsinks; advanced 
micromachining technologies; and electrophoresis using silicon mi- 
crochannels. 


4851 (UCRL-JC—114058) Phase conjugated lasers applied 
to commercial x-ray lithography. Hackel, L.A.; Dane, C.B.; Her- 
mann, M.R.; Zapata, L.E. Lawrence Livermore National Lab., CA 
(United States). 1 Jun 1993. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-9308186-2: 2. international school and topical meeting on 
applications of nonlinear optics, Prague (Czech Republic), 16-20 
Aug 1993). Order Number DE94001529. Source: OSTI; NTIS; 
GPO Dep. 

Over the last 20 years lasers have been a useful tool in the 
generation of x-ray radiation. Recent technology advances have al- 
lowed solid state lasers to be designed as a drive source for 
proximity print x-ray lithography systems as well as in the longer 
term for soft x-ray projection lithography systems. In addition the 
ability to build multi-hundred joule per pulse, several nanosecond 
pulselength lasers with repetition rate capability and table top size 
now allow us to design table top x-ray sources and x-ray lasers. 


320 ERA Vol. 19, No. 2 


Within our laboratory we have been building several high power 
solid state lasers for direct application to these systems. We find 
that the best performance of these high power lasers is obtained 
when we include non-linear phase conjugate mirrors. These mirrors 
function in two important respects; they provide a means to obtain 
very high beam brightness without the generation of hot spots 
which damage optical components and in addition because of their 
threshold activation characteristic they function in the role of multi- 
stage gain isolators. In this lecture we will describe in detail the 
design and performance of two systems which are being hardened 
for commercialization and a third system which is in the design 
phase and will be used as a pump source for an x-ray laser. 


4852 (UCRL-JC—114059) Phase conjugation and pulse 
compression of high energy lasers: From nanoseconds to 
microseconds. Dane, C.B.; Hackel, L.A. Lawrence Livermore Na- 
tional Lab., CA (United States). 1 Jun 1993. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9308186—-1: 2. international school and topical 
meeting on applications of nonlinear optics, Prague (Czech Repub- 
lic), 16-20 Aug 1993). Order Number DE94001061. Source: OSTI; 
NTIS; GPO Dep. 

SBS phase conjugation is playing a crucial role in the scaling of 
solid state laser systems to high average power. Amplifier systems 
with near diffraction limited beam quality have been demonstrated 
with average power outputs of 100W in Nd:glass and Nd:YAG. 
Wavefront correction provided by an SBS phase conjugate mirror 
not only significantly lowers the output divergence of the laser, it 
also increases the maximum average power obtainable by prevent- 
ing damage to optical components caused by distortion of the 
beam profile due to uncorrected thermally induced aberrations. The 
output pulsewidth format required for applications of high average 
power pulsed solid state lasers is extremely varied, ranging from 
below a nanosecond to many microseconds. However, most 
demonstrated applications of SBS phase conjugation to high aver- 
age power laser systems have involved the amplification of typical 
Q-switched oscillator pulses of 7-30 ns in duration. Based on the 
requirements imposed by specific applications for high average 
power solid state laser systems, we have investigated and demon- 
strated the operation of SBS phase conjugated amplifier systems 
with output pulsewidths ranging from 1 ns to 1 us. The specific 
considerations for the various pulsewidth regimes as well as details 
of the experimental investigations will be presented. 


4853 (UCRL-JC—114504) Electrical analysis of wideband 
and distributed windows using time-dependent field codes. 
Shang, C.C. (Lawrence Livermore National Lab., CA (United 
States)); Caplan, M.; Nickel, H.U.; Thumm, M. Lawrence Livermore 
National Lab., CA (United States). 16 Sep 1993. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9309266-1: 18. international conference on 
infrared and millimeter waves, Essex (United Kingdom), 6-10 Sep 
1993). Order Number DE94002987. Source: OSTI; NTIS; GPO 
Dep. 

Windows, which provide the barrier to maintain the vacuum 
envelope in a microwave tube, are critical components in high- 
average-power microwave sources, especially at millimeter 
wavelengths. As RF power levels approach the 100’s of kWs to 1 
MW range (CW), the window assembly experiences severe thermal 
and mechanical stresses. Depending on the source, the bandwidth 
of the window may be less than 1 GHz for gyrotron oscillators or 
up to ~20 GHz for the FOM Institute’s fast-tunable, free-electron- 
maser. The bandwidth requirements give rise to a number of 
window configurations where the common goal is locally distributed 
heat dissipation. In order to better understand the transmission and 
RF properties of these microwave structures, the authors use de- 
tailed time-dependent field solvers. 
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4854 (INIS-GB-513) Daresbury 1992/93. Daresbury Lab. 
(United Kingdom). 1993. 73p. Order Number DE94609171. Source: 
OSTI; NTIS (US Sales Only); INIS. 





An overview of the activities at Daresbury over the year 1992/3 
is given. The Nuclear Structure Facility (NSF) was closed at the 
end of March 1993. The EUROGAM gamma-ray spectrometer was 
brought into operation in October 1992 and the scheduled experi- 
ments were completed before the NSF closure. The results are still 
being analysed by the participating groups. A detailed explanation 
of EUROGAM and some of the experimental results obtained are 
given. The Synchrotron Radiation Source has continued to provide 
powertul light beams for academic and and industrial users to 
study the physical properties of matter. A new wiggler magnet has 
improved its operation and research into solid catalysts sleeping 
sickness, the measurement of spin and orbital angular momentum, 
surface structure and the photodissociation and photoionization of 
hydrogen has been carried out. The computational science activi- 
ties are described. Two new areas of research are medium energy 
ion scattering and the Research Unit for Surfaces, Transforms and 
Interfaces. (UK). 


4855 (INIS-RU-357) Third workshop ’Physics at UNK’ 
(Proceedings). Zajtsev, A.; Bityukov, S. (eds.). Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1991. 269p. 
(CONF-9009329-: Workshop on physics at UNK, Protvino (USSR), 
25-28 Sep 1990). Order Number DE94607646. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The workshop discussed progress in development of the Institute 
for High Energy Physics (Protvino) Accelerating and Storage Com- 
plex (UNK). 
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4856 (BNL-49583) Symposium report on frontier applica- 
tions of accelerators. Parsa, Z. (ed.). Brookhaven National Lab., 
Upton, NY (United States). 28 Sep 1993. 196p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 


76CH00016. (CONF-9309265—: Symposium on frontier applications 
of accelerators, Upton, NY (United States), 28 Sep 1993). Order 
Number DE94002542. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains viewgraph material on the following topics: 


Electron-Positron Linear Colliders; Unconventional Colliders; 
Prospects for UVFEL; Accelerator Based Intense Spallation; Neu- 


tron Sources; and B Physics at Hadron Accelerators with RHIC as 
an Example. 


4857 (BNL-52379, pp. 1-43) Physics of high brightness 
beams. Reiser, M. Brookhaven National Lab., Upton, NY (United 
States). [1991]. (CAP-94-93R; CONF-9109349-: Accelerator 
physics and modeling, Upton, NY (United States), 17 Sep 1991). In 
Accelerator physics and modeling: Proceedings. 302p. Order 
Number DE93015874. Source: OSTI; NTIS; INIS. 

Many advanced accelerator applications require high-intensity 
particle beams with very low emittance (i.e. high brightness) in 
which the beam physics is dominated by space charge effects. At 
the University of Maryland, experiments have been in progress for 
several years to study space-charge induced intensity limits and 
emittance growth in such beams. Different configurations of high- 
perveance 5 kV electron beams are transported through a long 
periodic channel consisting of 38 solenoid lenses. The most recent 
experiments with mismatched beams are discussed. Experimental 
observations are compared with theory and particle simulation, and 
excellent agreement is found. 


4858 (BNL-52379, pp. 189-216) General problems of mod- 
eling for accelerators. Luccio, A. (Brookhaven National Lab., 
Upton, NY (United States)). Brookhaven National Lab., Upton, NY 
(United States). [1991]. (CAP—94-93R; CONF-9109349-: Accelera- 
tor physics and modeling, Upton, NY (United States), 17 Sep 
1991). In Accelerator physics and modeling: Proceedings. 302p. 
Order Number DE93015874. Source: OSTI; NTIS; INIS. 

In this presentation the author only discusses problems of mod- 
eling for circular accelerators and bases the examples on the AGS 
Booster Synchrotron presently being commissioned at BNL. A 
model is a platonic representation of an accelerator. With algo- 
rithms, implemented through computer codes, the model is brought 
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to life. At the start of a new accelerator project, the model and the 
real machine are taking shape somewhat apart. They get closer 
and closer as the project goes on. Ideally, the modeler is only sat- 
isfied when the model or the machine cannot be distinguished. 
Accelerator modeling for real time control has specific problems. If 
one wants fast responses, algorithms may be implemented in hard- 
ware or by parallel computation, perhaps by neural networks. 
Algorithms and modeling is not only for accelerator control. It is 
also for: accelerator parameter measurement; hardware problem 
debugging, perhaps with some help of artificial intelligence; opera- 
tor training, much like a flight simulator. 


4859 (CEA-N—2721) Study of the Rhodotron accelerator 
and outlook on its application to a free-electron laser. Bas- 
saler, J.M. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Electronique et d’Instrumentation Nucleaire; Insti- 
tut National Polytechnique, 31 - Toulouse (France). 17 Feb 1993. 
256p. (In French). Order Number DE94609172. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Rhodotron is a recirculating radiofrequency accelerator, ded- 
icated to industrial irradiation, which delivers electrons in the 3-20 
MeV energy range. This study aims at pointing out the advantages 
and limits of such a device in another application: the free-electron 
laser. The recirculation in a single coaxial cavity allows an impor- 
tant reduction of Joule losses, as compared to a linear structure. 
We optimize the shape of the cavity thanks to the method of 
boundary integral equations. Using various models of electron op- 
tics, we find out the focusing conditions within a low current and 
show that the intensity limit depends on the accelerating gradient. 
We design far-infrared free-electron lasers, according to the elec- 
trons’ energy; about 10 A peak currents are required. As a result, 
the energy of the beam injected in the Rhodotron will have to be 
several hundred keV. 


4860 (DOE/DP-0119) Report of independent consultants 
reviewing Integrated Test Stands (ITS) performance and readi- 
ness of DARHT for construction start. USDOE Assistant 
Secretary for Defense Programs, Washington, DC (United States). 
Office of Military Application. Aug 1993. 53p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93040566. Source: OSTI; NTIS; GPO Dep. 

Independent consultants met at Los Alamos, June 15 and 16, 
1993, to review progress on the commissioning of the Integrated 
Test Stand (ITS) for DARHT and to provide DOE with technical in- 
put on readiness for construction of the first radiographic arm of 
DARHT. The consultants concluded that all milestones necessary 
for demonstrating the performance of the DARHT accelerator have 
been met and that the project is ready for construction to resume. 
The experimental program using ITS should be continued to quan- 
tify the comparison of experiment and theory, to test improvements 
on the injector insulator, and to better evaluate the interaction of 
the beam and the target. 


4861 (DOE/ER/40128-T7) Inverse Cerenkov experiment: 
Final report. Kimura, W.D. STI Optronics, Bellevue, WA (United 
States). 30 Sep 1993. 54p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-83ER40128. Order Num- 
ber DE94001649. Source: OSTI; NTIS; INIS; GPO Dep. 

The final report describes work performed to investigate inverse 
Cherenkov acceleration (ICA) as a promising method for laser par- 
ticle acceleration. In particular, an improved configuration of ICA is 
being tested in a experiment presently underway on the Accelera- 
tor Test Facility (ATF). in the experiment, the high peak power (~ 
10 GW) linearly polarized ATF COz laser beam is converted to a 
radially polarized beam. This is beam is focused with an axicon at 
the Cherenkov angle onto the ATF 50-MeV e-beam inside a hydro- 
gen gas cell, where the gas acts as the phase matching medium of 
the interaction. An energy gain of ~12 MeV is predicted assuming 
a delivered laser peak power of 5 GW. The experiment is divided 
into two phases. The Phase | experiments, which were completed 
in the spring of 1992, were conducted before the ATF e-beam was 
available and involved several successful tests of the optical sys- 
tems. Phase Il experiments are with the e-beam and laser beam, 
and are still in progress. The ATF demonstrated delivery of the e- 
beam to the experiment in Dec. 1992. A preliminary “debugging” 
run with the e-beam and laser beam occurred in May 1993. This 
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revealed the need for some experimental modifications, which have 
been implemented. The second run is tentatively scheduled for Oc- 
tober or November 1993. In parallel to the experimental efforts has 
been ongoing theoretical work to support the experiment and in- 
vestigate improvement and/or offshoots. One exciting offshoot has 
been theoretical work showing that free-space laser acceleration of 
electrons is possible using a radially-polarized, axicon-focused 
laser beam, but without any phase-matching gas. The Monte Carlo 
code used to model the ICA process has been upgraded and ex- 
panded to handle different types of laser beam input profiles. 


4862 (DOE/ER/40527-T3) Theoretical problems in accel- 
erator physics: Final report. California Univ., San Diego, La 
Jolla, CA (United States). [1992]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AS03-89ER40527. 
Order Number DE94003117. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following research on accelerators: 
computational methods; higher order mode suppression in acceler- 
ators structures; overmoded waveguide components and 
application to SLED I! and power transport; rf sources; accelerator 
cavity design for a B factory asymmetric collider; and photonic 
band gap cavities. 


4863 (IPNO-TH-92-61) Comparison of the e*e-, ye, 7 
linear colliders. Ginzburg, |.F. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire); Serbo, V.G. Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire. Jul 1992. 10p. 
Order Number DE94609173. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Next Linear Colliders (NLC) are called as the series of linear col- 
liders which are discussed now (JLC, VLEPP, NLC/TLC, CLIC, 
DESY-THD, TESLA, ...). The possibility to transform the future lin- 
ear ete colliders into the -+-y or ye colliders with approximately 
the same energies and luminosities was shown earlier. Their prop- 
erties are compared from the point of view of possible physical 
investigations on them. (author) 11 refs.; 6 figs.; 1 tab. 


4864 (IPNO-TH-92-62) Physical potential of photon- 
photon and electron-photon colliders in TeV region. Ginzburg, 
|.F. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucle- 
aire. Jul 1992. 28p. Order Number DE94609174. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Next Linear Colliders (NLC) are called as the series of linear col- 
liders which are discussed now (JLC, VLEPP, NLC/TLC, CLIC, 
DESY-THD, TESLA, ...). The possibility to transform the future lin- 
ear e*te~ colliders into the + and ye colliders with approximately 
the same energies and luminosities was shown earlier. The experi- 
ments on these colliders which can be used for both detailed 
checking of the Standard Model in the new region and the obser- 
vation of new physics beyond SM are discussed. (author) 41 refs.; 
15 figs.; 4 tabs. 


4865 (JINR-R-9-92-92) Compact isochronous cyclotron 
CIC-35 (parameters choice). Borisov, O.N.; Borisovskaya, Z.V.; 
Vorozhtsov, S.B.; Dmitrievskij, V.P.; Lomakina, O.V.; Mazurkevich, 
G.E.; Shelaev, |.A. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Problems. 1992. 12p. (In 
Russian). Order Number DE94607649. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Choosing of parameters of a compact isochronous cyclotron 
CIC-35 intended for medical radioisotope production is considered. 
Acceleration of the H~-ions beam of 200 mkA to 15-35 MeV en- 
ergy is assumed. 14 refs.; 8 figs.; 3 tabs. 


4866 (JINR-R-9-92-431) Electron ring ionizer ERIS. Bijskij, 
S.M.; Mazhulin, A.V.; Mironov, V.E.; Razuvakin, V.N.; Sarantsev, 
V.P.; Sumbaev, A.P.; Fateev, A.A.; Shvetsov, V.S.; Shirkov, G.D. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1992. 10p. (In Russian). Order Number DE94607648. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A project of Electron Ring lonizer ERIS (Electron Ring lon 
Source) in JINR is submitted. The electron accelerator SILUND-20 
and the adgezator (compressor) KUTI-20 after reconstruction have 
been taken as a basis to create ERIS setup. Some designs of the 
adgezator were reconstructed to reduce the ring radius up to 2 cm 
and increase the electron ring time confinement till 60+100 ms. 
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The ERIS ionizer is supposed to investigate the electron shells of 
highly charged ions with X-ray spectroscopy methods. It is 
equipped with a compact crystal diffraction spectrometer of high 
resolution. According to the calculation it is possible to ensure the 
ionization factor jr=0.5x1072 cm in the ERIS electron rings and 
obtain the high charge states of ions (Xe*+, Kr°4+) with a number 
up to 10'° ions in one ring. The results of the first stage of this 
project and spectra of K, and Kg X-rays of Kr and Xe ions from 
electron rings are presented in this communication. 9 refs.; 6 figs. 


4867 (LA-SUB-93-178) The internal structure and dynam- 
ics of the railgun plasma armature between infinitely wide 
ablating rails: Final report. Frese, M.H. (NumerEx, Albuquerque, 
NM (United States)). Los Alamos National Lab., NM (United 
States); NumerEx, Albuquerque, NM (United States). [1993]. 98p. 
Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94001473. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Conventional guns cannot achieve projectile velocities much 
greater than the sound speed in burned chemical propellants. 
Plasma armature rcilguns should not be subject to the same type 
of velocity limit. However, experiments indicate that there may be 
some other mechanism which can limit the velocity. A theory that 
accurately predicts the observed velocity limit could provide the in- 
sight necessary to raise or even lift that limit. As yet, there is no 
theoretical explanation drawn from physical first principles which 
predicts a limit to the achievable velocity. This report describes the 
first phase of an effort to use two-dimensional dynamic magnetohy- 
drodynamic (MHD) simulation of the plasma motion in the bore to 
produce such an explanation. In this phase, MACH2, an Air Force 
two-dimensional MHD code designed by the author while at Mis- 
sion Research Corporation and developed there by him and a team 
he lead, has been quickly adapted to this problem. The principal 
goal of this effort was to demonstrate the feasibility and desirability 
of using MACH2 for railgun armature simulation. However, the 
simulations of plasma armatures described here are the most so- 
phisticated models of the railgun are presently available; they show 
the armature as a dynamic and developing plasma in a way never 
before seen. The goal could not have been more clearly achieved. 


4868 (LBL-34804) Research overview 1992. Lawrence 
Berkeley Lab., CA (United States). Nov 1993. 17p. Sponsored by 
USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94003487. Source: OSTI; NTIS; INIS; GPO Dep. 

The accelerator and fusion research division is not only the 
largest scientific division at LBL, but also one of the most diverse. 
Major efforts in this report are discussed. Investigations in both 
magnetic and inertial fusion energy; Design, construction, and 
commissioning of the Advanced Light Source, a state-of-the-art 
synchrotron-radiation facility; Theoretical and applied studies of ac- 
celerator physics; Research and development in superconducting 
magnets for accelerators and other scientific and industrial applica- 
tions; and Operation of a heavy-ion accelerator complex, the 
Bevalac, for nuclear science and biomedical research. 


4869 (SLAC-PUB-6339) Short wavelength FELs using the 
SLAC linac. Winick, H. (Stanford Linear Accelerator Center, Menlo 
Park, CA (United States)); Bane, K.; Boyce, R. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States); Lawrence 
Berkeley Lab., CA (United States). Aug 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (SLAC/SSRL-0053; LBL-34557; CONF-930824—23: 
Synchrotron radiation instrumentation, Gaithersburg, MD (United 
States), 23-26 Aug 1993). Order Number DE94003433. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent technological developments have opened the possibility 
to construct a device which we call a Linac Coherent Light Source 
(LCLS); a fourth generation light source, with brightness, coher- 
ence, and peak power far exceeding other sources. Operating on 
the principle of the free electron laser (FEL), the LCLS would ex- 
tend the range of FEL operation to much aborter wavelength than 
the 240 mn that has so far been reached. We report the results of 
studies of the use of the SLAC linac to drive an LCLS at wave- 
lengths from about 3-100 nm initially and possibly even shorter 
wavelengths in the future. Lasing would be achieved in a single 





pass of a low emittance, high peak current, high energy electron 
beam through a long undulator. Most present FELs use an optical 
cavity to build up the intensity of the light to achieve lasing action 
in a low gain oscillator configuration. By eliminating the optical cav- 
ity, which is difficult to make at short wavelengths, laser action can 
be extended to shorter wavelengths by  Self-Amplified- 
Spontaneous-Emission (SASE), or by harmonic generation from a 
longer wavelength seed laser. Short wavelength, single pass lasers 
have been extensively studied at several laboratories and at recent 
workshops. 


4870 (SLAC-PUB-6346) The Stanford Synchrotron Radia- 
tion Laboratory, 20 years of synchrotron light. Cantwell, K. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Aug 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (SLAC/SSRL- 
0056; CONF-930824—-25: Synchrotron radiation instrumentation, 
Gaithersburg, MD (United States), 23-26 Aug 1993). Order Number 
DE94003431. Source: OSTI; NTIS; INIS; GPO Dep. 

The Stanford Synchrotron Radiation Laboratory (SSRL) is now 
operating as a fully dedicated light source with low emittance 
electron optics, delivering high brightness photon beams to 25 ex- 
perimental stations six to seven months per year. On October 1, 
1993 SSRL became a Division of the Stanford Linear Accelerator 
Center, rather than an Independent Laboratory of Stanford Univer- 
sity, so that high energy physics and synchrotron radiation now 
function under a single DOE contract. The SSRL division of SLAC 
has responsibility for operating, maintaining and improving the 
SPEAR accelerator complex, which includes the storage ring and a 
3 GeV injector. SSRL has thirteen x-ray stations and twelve VUV/ 
Soft x-ray stations serving its 600 users. Recently opened to users 
is a new spherical grating monochromator (SGM) and a multiundu- 
lator beam line. Circularly polarized capabilities are being exploited 
on a second SGM line. New YBeée crystals installed in a vacuum 
double-crystal monochromator line have sparked new interest for 
Al and Mg edge studies: One of the most heavily subscribed sta- 
tions is the rotation camera, which has been recently enhanced 
with a MAR imaging plate detector system for protein crystallogra- 
phy on a multipole wiggler. Under construction is a new 
wiggler-based structural molecular biology beam line with experi- 
mental stations for crystallography, small angle scattering and x-ray 
absorption spectroscopy. Plans for new developments include 
wiggler beam lines and associated facilities specialized for environ- 
mental research and materials processing. 


4302 Beam Dynamics, Field Calculations, and lon 
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Refer also to citation(s) 4828, 4955 


4871 (ANL/PHY/CP-81169) Molecular Dynamics simula- 
tions of the crystallization of ion beams in alternating focusing 
fields, and for curved trajectories. Schiffer, J.P. (Argonne Na- 
tional Lab., IL (United States)); Hangst, J.S. Argonne National 
Lab., IL (United States). [1993]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9310193—4: CERN workshop on beam cooling and related 
topics, Geneva (Switzerland), 4-8 Oct 1993). Order Number 
DE94003219. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses molecular dynamics simulation of crystal- 
lization of ion beams in alternating focusing fields, and for curved 
trajectories. 


4872 (ANL/PHY/CP-81171) Summary talk on beam crys- 
tallization. Schiffer, J.P. Argonne National Lab., IL (United States). 
[1993]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9310193-3: 
CERN workshop on beam cooling and related topics, Geneva 
(Switzerland), 4-8 Oct 1993). Order Number DE94003220. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Short communication. |ON BEAMS/crystallization; ION BEAMS/ 
beam cooling; CRYSTALLIZATION; COMPUTERIZED SIMULA- 
TION 


4873 (BNL-48914) Critical temperatures for crystalline 
beam. Wei, J. (Brookhaven National Lab., Upton, NY (United 
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States)); Li, X.P.; Sessler, A.M. Brookhaven National Lab., Upton, 
NY (United States). [1993]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9310193—2: CERN workshop on beam cooling and related 
topics, Geneva (Switzerland), 4-8 Oct 1993). Order Number 
DE94003007. Source: OSTI; NTIS; INIS; GPO Dep. 

Based on the previously derived equations of motion in the 
beam rest frame, we study the melting conditions of the crystalline 
beam conditions of the crystalline beam confined in an actual 
alternating-gradient (AG) focusing storage ring. The temperatures 
defined in the rest frame are directly related to the transverse 
emittances and momentum deviation conventionally used in the ac- 
celerator community. Using molecular dynamics (MD) method, we 
obtain the critical emittances and momentum deviation as functions 
of beam density and machine parameters. 


4874 (BNL-48915) Stochastic cooling and intra-beam 
scattering in RHIC. Wei, J. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9310193—-7: CERN workshop on beam cooling and related topics, 
Geneva (Switzerland), 4-8 Oct 1993). Order Number DE94003994. 
Source: OSTI; NTIS; INIS; GPO Dep. 

During the storage of the heavy ion beam in the Relativistic 
Heavy lon Collider (RHIC), the luminosity deterioration due to beam 
growth and particle loss caused by intra-beam scattering (IBS) is of 
primary concern. In this paper, the authors study compensation 
methods using bunched beam stochastic cooling. With longitudinal 
and transverse stochastic cooling of 4-8 GHz bandwidth, the longi- 
tudinal beam loss resulting from the inadequacy of the rf voltage 
can be eliminated, and the transverse normalized beam emittance 
can be confined to about 307 mm-mrad. With such an emittance, 
the 6* at the crossing point can be lowered under 1 meter without 
exceeding the transverse aperture limit at the focusing triplets. The 
achievable luminosity can thus be significantly improved. 


4875 (BNL-49553) Stochastic cooling requirements for a 
muon collider. Ruggiero, A.G. Brookhaven National Lab., Upton, 
NY (United States). 27 Sep 1993. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE94003087. Source: OSTI; NTIS; INIS; GPO Dep. 

The most severe limitation to the muon production for a large- 
energy muon collider is the short time allowed for cooling the beam 
to dimensions small enough to provide reasonably high luminosity. 
The limitation is caused by the short lifetime of the particles that, 
for instance, at the energy of 100 GeV is of only 2.2 ms. Moreover, 
it appears to be desirable to accelerate the beam quickly, with very 
short bunches of about a millimeter so it can be made immediately 
available for the final collision. This paper describes the require- 
ments of single-pass, fast stochastic cooling for very short 
bunches. Bandwidth, amplifier gain and Schottky power do not 
seem to be of major concern. Problems do arise with the ultimate 
low emittance that can be achieved, the value of which is seriously 
affected by the front-end thermal noise. Since mixing within the 
beam bunches is completely absent, methods are required for the 
regeneration of the beam signal with external and powerful 
magnetic-lenses. The feasibility of these methods are crucial for 
the development of the muon collider. These methods will be stud- 
ied in a subsequent report. 


4876 (BNL-49554) Derivation of a Fokker-Planck equation 
for bunched beams. Ruggiero, A.G. Brookhaven National Lab., 
Upton, NY (United States). 27 Sep 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (AD/RHIC—123). Order Number DE94003088. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report investigates the derivation of the Fokker-Planck 
equation which is commonly used to evaluate the evolution with 
time of an ensemble of particles under the effect of external rf 
forces, cooling and forces of stochastic nature like intrabeam scat- 
tering. The conventional approach based on the classical work by 
Chandrasekhar is first exposed, where the phase delay and the 
momentum error of the particle are used. The method is then ex- 
tended to the case the distribution function is expressed in terms of 
the amplitude of motion instead of the original rectilinear variables. 
The new Fokker-Planck equation is obtained with an averaging 
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process over the phase distribution instead of the time-averaging 
as it was usually performed earlier, to avoid the appearance of a 
singularity behavior. The solution of the Fokker-Planck equation is 
chosen in the proper form which makes easier the evaluation of 
the beam lifetime in the presence of the separatrix of the rf buck- 
ets. Finally the numerical applications apply the Relativistic Heavy 
lon Collider (RHIC). 


4877 (BNL-49556) NSLS beam line data acquisition and 
analysis computer system. Feng-Berman, S.K.; Siddons, D.P.; 
Berman, L. Brookhaven National Lab., Upton, NY (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-930824—21: 
Synchrotron radiation instrumentation, Gaithersburg, MD (United 
States), 23-26 Aug 1993). Order Number DE94002992. Source: 
OSTI; NTIS; GPO Dep. 

A versatile computer environment to manage instrumentation 
alignment and experimental control at NSLS beam lines has been 
developed. The system is based on a 386/486 personal computer 
running under a UNIX operating system with X11 Windows. It of- 
fers an ideal combination of capability, flexibility, compatibility, and 
cost. With a single personal computer, the beam line user can run 
a wide range of scattering and spectroscopy experiments using a 
multi-tasking data collection program which can interact with CA- 
MAC, GPIB and AT-Bus interfaces, and simultaneously examine 
and analyze data and communicate with remote network nodes. 


4878 (BNL-49640) Tune modulation due to gradient ripple 
and the dynamic aperture. Parzen, G. Brookhaven National Lab., 
Upton, NY (United States). Oct 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(AD/RHIC—124). Order Number DE94002422. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A tracking study was done of the effects of a tune modulation, 
due to a gradient ripple in the quadrupoles, on the dynamic aper- 
ture in RHIC lattices. Using tracking runs of about 1 x 10° turns, 
the dynamic aperture was found to decrease roughly linearly with 
the amplitude of the tune modulation, and may be represented by 
A = Ao(1 — 42 Av) where Ao is the dynamic aperture for Av = 0, 
and Av is the tune modulation amplitude. Two RHIC lattices were 
studied. One with 6 insertions having 6* = 6m, and one with 6 in- 
sertions having 6* = 2m. Roughly the same results was found for 
both lattices. The dependence of the dynamic aperture on the fre- 
quency of the gradient ripple was also studied. No appreciable 
dependence on the ripple frequency was found for the range cov- 
ered in the ripple frequency and in the tune modulation amplitude. 


4879 (BNL-52379, pp. 45-62) Radio-frequency beam con- 
ditioner for fast-wave free-electron generators of coherent 
radiation. Sessler, A.M. (Lawrence Berkeley Lab., CA (United 
States)); Whittum, D.H.; Yu, L.H. Brookhaven National Lab., Upton, 
NY (United States). [1991]. DOE Contract AC03-76SF00098 ; 
AC02-76CH00016. (CAP—94-93R; CONF-9109349-: Accelerator 
physics and modeling, Upton, NY (United States), 17 Sep 1991). In 
Accelerator physics and modeling: Proceedings. 302p. Order 
Number DE93015874. Source: OSTI; NTIS; INIS. 

A method for conditioning electron beams is proposed, making 
use of the TMo19 mode of microwave cavities, to reduce the axial 
velocity spread within the beam, in order to enhance gain in reso- 
nant electron beam devices, such as the free-electron laser (FEL). 
Effectively, a conditioner removes the restriction on beam emit- 
tance. The conditioner is analyzed using a simple model for beam 
transport and ideal RF cavities. Analysis of an FEL is employed to 
evaluate performance with reduced axial velocity spread. Examples 
of FELs are presented showing the distinct advantage of condition- 
ing. 


4880 (BNL-52379, pp. 63-163) Wake-field and space 
charge effects on high brightness beams - calculations and 
measured results for the laser excited photoelectrons at BNL- 
ATF. Parsa, Z. (Brookhaven National Lab., Upton, NY (United 
States)). Brookhaven National Lab., Upton, NY (United States). 
[1991]. (CAP-94-93R; CONF-9109349-: Accelerator physics and 
modeling, Upton, NY (United States), 17 Sep 1991). In Accelerator 
Physics and modeling: Proceedings. 302p. Order Number 
DE93015874. Source: OSTI; NTIS; INIS. 
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The author discusses the formalism used to study the effects of 
the interactions between the highly charged particles and the fields 
in the accelerating structure, including space charge and wake 
fields. Some of the calculations and numerical simulation results 
obtained for the Brookhaven National Laboratory (BNL) high- 
brightness photoelectron beam at the Accelerator Test Facility 
(ATF) and the measured data at ATF are also included. 


4881 (BNL-52379, pp. 165-187) Non-linear orbit theory 
and accelerator design. Dragt, A.J. Brookhaven National Lab., 
Upton, NY (United States). [1991]. (CAP-94-93R; CONF-9109349- 
: Accelerator physics and modeling, Upton, NY (United States), 17 
Sep 1991). In Accelerator physics and modeling: Proceedings. 
302p. Order Number DE93015874. Source: OSTI; NTIS; INIS. 

This presentation include a discussion of sample nonlinear prob- 
lems in accelerator physics, an overview of the accelerator codes 
(including program Mary Lie), and construction of a complete 
achromat through third order using Lie Algebraic maps. 


4882 (BNL-52379, pp. 217-234) Development and applica- 
tion of dispersive soft ferrite models for time-domain 
simulation. DeFord, J.F. (Lawrence Livermore National Lab., CA 
(United States)); Kamin, G.; Craig, G.D.; Walling, L. Brookhaven 
National Lab., Upton, NY (United States). [1991]. (CAP—94-93R; 
CONF-9109349-: Accelerator physics and modeling, Upton, NY 
(United States), 17 Sep 1991). In Accelerator physics and model- 
ing: Proceedings. 302p. Order Number DE93015874. Source: 
OSTI; NTIS; INIS. 

Ferrite has a variety of applications in accelerator components, 
and the capability to model this magnetic material in the time do- 
main is an important adjunct to currently available accelerator 
modeling tools. The authors describe in this report a material 
model they have developed for the magnetic characteristics of 
PE11BL, the ferrite found in the ETA-II (Experimental Test Acceler- 
ator - Il) induction module. This model, which includes the 
important magnetic dispersion effects found in most soft ferrites, 
has been implemented in 1-D and 2-D finite-difference time-domain 
(FDTD) electromagnetic simulators, and comparisons with analytic 
and experimental results are presented. 


4883 (BNL-52379, pp. 235-289) Bunch lengthening in the 
SLC damping rings. Bane, K.L.F. (Stanford Univ., CA (United 
States)). Brookhaven National Lab., Upton, NY (United States). 
[1991]. (CAP-94-93R; CONF-9109349-: Accelerator physics and 
modeling, Upton, NY (United States), 17 Sep 1991). In Accelerator 
physics and modeling: Proceedings. 302p. Order Number 
DE93015874. Source: OSTI; NTIS; INIS. 

This paper reviews calculations and measurements of longitudi- 
nal phase space in the damping rings of the Stanford Linear 
Collider (SLC). The author reports on calculations of the impedance 
of the vacuum chamber, on measurements of bunch lengthening, 
and finally on calculations of bunch lengthening in these machines. 


4884 (FE+2296) Optical characteristics of the high- 
energy accelerating tube of the 'EhGP-15’ tandem Van de 
Graaff accelerator. Bazhal, S.V.; Romanov, V.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Rus- 
sian Federation). Fiziko-Ehnergeticheskij Inst. 1993. 15p. (In 
Russian). Order Number DE94607651. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Optical characteristics of the high-energy stage of the 'EhGP-15’ 
tandem Van de Graaff accelerator are discussed. The output beam 
parameters as function of the charge states are given. The beam 


envelopes in the uniform electrostatic field are calculated. 12 refs.; 
5 figs. 


4885 (INIS-mf-13746, pp. 66) Characteristics of the radia- 
tion fields produced by the Australian National Medical 
Cyclotron. Mukherjee, B. (Australian Nuclear Science and Tech- 
nology Organisation, Lucas Heights, NSW (Australia)). Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1991. 94p. (CONF-9302158—: 1. Australian-Asian con- 
ference on radiation science and nuclear medicine, Sydney 
(Australia), 17-19 Feb 1993). In The first Australian-Asian confer- 
ence on radiation science and nuclear medicine: conference 





handbook. Order Number DE94608511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CYCLOTRONS/radiation flux; RADIATION 
FLUX/gamma radiation; RADIATION FLUX/neutron flux; ACTIVA- 
TION ANALYSIS; ARGON 40; AUSTRALIA; CYCLOTRONS; 
NUMERICAL DATA; RADIATION DOSES; THERMAL NEUTRONS; 
THERMOLUMINESCENT DOSEMETERS 


4886 (JINR-9-92-203) Betatron tune correction schemes 
in nuclotron. Shchepunov, V.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1992. 12p. (in 
Russian). Order Number DE94607653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Algorithms of the betatron tune corrections in Nuclotron with sex- 
tupolar and octupolar magnets are considered. Second order 
effects caused by chromaticity correctors are taken into account 


and sextupolar compensation schemes are proposed to suppress 
them. 6 refs.; 1 tab. 


4887 (JINR-9-92-204) Correction of betatron resonances 
in nuclotron. Mikhajlov, V.A.; Shchepunov, V.A. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of High Energy. 
1992. 22p. (in Russian). Order Number DE94607654. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Possible schemes and algorithms including independent ones for 
the correction of stopbands of 2, 3 and 4 order betatron reso- 
nances in Nuclotron are investigated. Statistical estimations are 
made for resonance stopbands and corrector strengths necessary 
for their correction. 3 refs.; 2 figs.; 6 tabs. 


4888 (JINR-R-9-92-562) Infrared synchrotron diagnostics 
of beams for electron-positron storage rings. Mal'tsev, A.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of High Energy. 1992. 10p. (in Russian). Order Number 
DE94607652. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

Methods and measuring systems for current and geometric 
beam characteristics and evaluation of beam energy parameters 
are presented for synchrotron radiation of IR range (0.4-10 ym) at 
the electron-positron storage rings (C-Tau factory). 2 refs.; 4 figs. 


4889 (LBL-34255) Center for Beam Physics, 1992. 
Lawrence Berkeley Lab., CA (United States). Jun 1993. 84p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE94003500. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report contains the following information on the center for 
beam physics: Facilities; Organizational Chart; Roster; Profiles of 
Staff; Affiliates; Center Publications (1991-1993); and 1992 Sum- 
mary of Activities. 


4890 (LBL-34667) Liouville’s theorem and phase-space 
cooling. Mills, R.L. (Ohio State Univ., Columbus, OH (United 
States)); Sessler, A.M. Lawrence Berkeley Lab., CA (United 
States). 28 Sep 1993. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
9310193—5: CERN workshop on beam cooling and related topics, 
Geneva (Switzerland), 4-8 Oct 1993). Order Number DE94003412. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A discussion is presented of Liouville’s theorem and its conse- 
quences for conservative dynamical systems. A formal proof of 
Liouville’s theorem is given. The Boltzmann equation is derived, 
and the collisionless Boltzmann equation is shown to be rigorously 
true for a continuous medium. The Fokker-Planck equation is de- 
rived. Discussion is given as to when the various equations are 
applicable and, in particular, under what circumstances phase 
space cooling may occur. 


4891 (LBL-34680) Stochastic cooling in muon colliders. 
Barletta, W.A.; Sessler, A.M. Lawrence Berkeley Lab., CA (United 
States). Sep 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE94002263. Source: OSTI; NTIS; INIS; GPO Dep. 

Analysis of muon production techniques for high energy colliders 
indicates the need for rapid and effective beam cooling in order 
that one achieve luminosities > 10°° cm-?s—' as required for high 
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energy physics experiments. This paper considers stochastic cool- 
ing to increase the phase space density of the muons in the 
collider. Even at muon energies greater than 100 GeV, the number 
of muons per bunch must be limited to ~10° for the cooling rate to 
be less than the muon lifetime. With such a small number of 
muons per bunch, the final beam emittance implied by the luminos- 
ity requirement is well below the thermodynamic limit for beam 
electronics at practical temperatures. Rapid bunch stacking after 
the cooling process can raise the number of muons per bunch to a 
level consistent with both the luminosity goals and with practical 
temperatures for the stochastic cooling electronics. A major advan- 
tage of our stochastic cooling/stacking scheme over scenarios that 
employ only ionization cooling is that the power on the production 
target can be reduced below 1 MW. 


4892 (LBL-34729) On a theory of two-beam mechanisms 
of charged particle acceleration in electrodynamic structures. 
Ostrovsky, A.O. (Kharkov Inst. of Physics and Technology, Kharkov 
(Ukraine)). Lawrence Berkeley Lab., CA (United States). Sep 1993. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE94003482. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This work is devoted to the theoretical studies of two-beam 
mechanisms of charged particle acceleration in electronic struc- 
tures. The first section continues the outline of results of theoretical 
studies commenced in the intermediate report and considers the 
two-beam scheme of acceleration in the plasma waveguide. Ac- 
cording to this scheme the strong current relativistic electron beam 
(REB) excites the intensive plasma waves accelerating the elec- 
trons of the second beam. The driving beam is assumed to be 
density-modulated. The preliminary modulation of the driving REB 
is shown to enhance substantially the acceleration efficiency of rel- 
ativistic electrons of the driven beam. The second section deals 
with the two-beam acceleration in the vacuum corrugated wave- 
guide. According to this scheme the excitation of electromagnetic 
waves and acceleration of driven beam electrons by them is ac- 
complished under different Cherenkov resonances between the 
particles of beams and the corrugated waveguide field. The elec- 
tromagnetic field in the periodic structure is known to be the 
superposition of spatial harmonics. With the small depth of the pe- 
riodic nonuniformity the amplitudes of these harmonics decrease 
fast with their number increasing. Therefore, if the driving beam is 
in the Cherenkov resonance with the first spatial harmonic and the 
driven beam is in resonance with the zero space harmonic then 
the force accelerating the driven beam would be considerably big- 
ger than the force decelerating the driving beam electrons. 


4893 (NIIYaF-MGU-—92-2-251) Start-up of a continuous 
operation electric accelerator -race-track microtron injector. Al- 
imov, A.S. (and others); Gribov, |.D.; Ishkhanov, B.S. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 27p. (In Russian). Order 
Number DE94607655. Source: OSTI; NTIS (US Sales Only); INIS. 

The injection system is described of a continuous operation race- 
track microtron, developed in the Moscow University. Experiments 
on the electron beam acceleration in the microtron are carried out. 
Technics for finding the optimal operating modes of the accelerator 


and for measuring beam parameters are presented. 17 refs.; 9 
figs.; 5 tabs. 


4894 (SSCL-648) Some remarks about  pseudo- 
Hamiltonian. Malitsky, N. (Superconducting Super Collider Lab., 
Dallas, TX (United States)); Bourianoff, G.; Severgin, Yu. Super- 
conducting Super Collider Lab., Dallas, TX (United States). Nov 
1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DE94003273. Source: OSTI; NTIS; INIS; GPO Dep. 

For the many applied tasks of accelerator physics, the 4D single 
particle pseudo-Hamiltonian may be presented as the Hamiltonian 
of the near-integrable system consisting of integrable and per- 
turbed terms. The KAM theorem states that for sufficiently small 
perturbation the invariant surfaces continue to exist and, for the 
systems with two degrees of freedom, completely isolate the thin 
stochastic layers. As the perturbation strength increases, a 
transition can occur in which these surfaces disappear and the sto- 
chastic layers connect, resulting in globally stochastic motion. One 
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of the important problems is to determine this “boundary” invariant 
surface. There are several approaches that may be used to de- 
scribe the regular trajectories in the small limited region. The most 
powerful method is the perturbation theory which allows us to 
study the combined influence of the different multipoles. The inclu- 
sion of Lie operators improved this method and developed it up to 
high order perturbation. But the perturbation theory failed to de- 
scribe the change in topology and since the regular trajectories 
depend discontinuously on choice of initial coordinates, it cannot 
be used in the whole region of the stable motion. The authors sug- 
gest to limit the attention to the study of the “boundary” invariant 
and implement the additional “local” transformation. The authors 
briefly review the well known theories, their advantages and imper- 
fections, and the necessity of the “local” transformation. They 
present the comparison of the map tracking with the invariants de- 
termined by the perturbation methods. 


4895 (SSCL-Preprint-528) Design of the SSC medium-beta 
Interaction Regions. Nosochkov, Y.M. Superconducting Super 
Collider Lab., Dallas, TX (United States). Jun 1993. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-9306258—9: Workshop on B physics at hadron 
colliders, Snowmass, CO (United States), 21 Jun - 2 jul 1993). Or- 
der Number DE94003380. Source: OSTI; NTIS; INIS; GPO Dep. 
In the SSC design the 87.12 km long collider lattice consists of 
two 35.28 km identical arcs located on the North and South sides 
of the machine and two 8.28 km clusters placed on the West and 
on the East. Each cluster contains two Interaction Regions (IRs), 
the Utility section and the interconnect sections between them. Ac- 
cording to present plans the goal for the optics in the East IRs is to 
provide for a high value of the luminosity and, hence, for a low 6 
at the Interaction Point (IP). The West IRs are aimed at providing 
for a large space for detector which can be achieved at the cost of 
higher value of the 6 and lower luminosity. The optics of each IR 
are based on the same optical configuration which gives an oppor- 
tunity to use mostly identical quadrupoles and dipoles in four IRs. 
Trivial modification of the central region in this basic configuration 
allows for a wide range of values for detector free space from L = 
20 m to L = 90 m, suitable for the experiments in both clusters. L 
denotes here the distance between the IP and the nearest magnetic 
element of the machine. In this paper we briefly review the current 
design of the so-called medium-§ IR optics with a large free space 
for detector of L = 90 m, which could be used in the West cluster. 
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Refer also to citation(s) 4355, 4860, 4870, 4875, 4881, 4895, 
4953, 4954, 4966, 4968, 5055, 5062, 5077, 5351, 5701 


4896 (ANL/APS/IN/VIB—93/3) General vibration monitoring: 
Experimental hall. Jendrzejczyk, J.A.; Wambsganss, M.W.; Smith, 
R.K. Argonne National Lab., IL (United States). Jan 1993. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94001425. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The reported vibration data were generated from measurements 
made on the experimental hall floor on December 2, 1992. At the 
time of the measurements, the ESRF hydrolevel was set-up in the 
Early Assembly Area (EAA) of the experimental hall and was being 
used to measure static displacement (settlement) of the floor. The 
vibration measurement area was on and adjacent to the EAA, in 
the vicinity of the ESRF hydrolevel test which was in progress. 
This report summarizes the objectives, instrumentation, measure- 
ment locations, observations, and conclusions, and provides 
selected results in the form of RMS vs. time plots, and power 
spectral densities from which frequency information can be derived. 
Measured response amplitudes were within the vibration criteria 
established for the APS. 


4897 (ANL/APS/IN/VIB—93/7) Dynamic response of a typi 
cal synchrotron magnet/girder assembly. Jendrzejczyk, J.A.; 
Smith, R.K.; Vogt, M.E. Argonne National Lab., IL (United States). 
Jun 1993. 141p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94002817. Source: OSTI; NTIS; INIS; GPO Dep. 
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In the Advanced Photon Source, the synchrotron booster ring 
accelerates positrons to the required energy level of 7 GeV. The 
positrons are then injected into the storage ring where they con- 
tinue to orbit for 10-15 h. The storage ring quadrupoles have very 
stringent vibration criteria that must be satisfied to ensure that 
beam emittance growth is within acceptable limits, viz., <10%. Be- 
cause the synchrotron booster ring is not operated after particle 
insertion into the storage ring, its vibration response is not a critical 
issue relative to the performance of the storage ring beam. Never- 
theless, the synchrotron pulses at a frequency of 2 Hz, and if a 
vibration response frequency of the synchrotron magnet/girder as- 
sembly were to coincide with the pulsation frequency or its near 
harmonics, large-amplitude motion could result, with the effect that 
it could compromise the operation of the synchrotron. Due to the 
complex dynamics of the synchrotron magnet/girder assembly, it is 
necessary to measure the dynamic response of a prototypic as- 
sembly and its components to ensure that the inherent dynamic 
response frequencies are not equal to 2 Hz or any near harmonics. 
Dynamic-response measurement of the synchrotron girder assem- 
bly and component magnets is the subject of this report. 


4898 (ANL/ASD/CP-—79457) Status of the Advanced Pho- 
ton Source and its accelerator control system. McDowell, W.; 
Knott, M.; Kraimer, K.M. Argonne National Lab., IL (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931023-4: Inter- 
national conference on accelerator and large experimental control 
systems, Berlin (Germany), 18-22 Oct 1993). Order Number 
DE94002366. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the current status of the Advanced Photon 
Source (APS), its control system and the Experimental Physics and 
Industrial Control System (EPICS) tools being used to implement 
this control system. The status of the physical plant and each of 
the accelerators as well as detailed descriptions of the software 
tools used to build the accelerator control system are presented. 
The control system uses high-performance graphic workstations 
and the X-windows graphical user interface (GUI) at the operator 
interface level. It connects to VME/VXI-based microprocessors at 
the field level using TCP/IP protocols over high-performance net- 
works. This strategy assures the flexibility and expansibility of the 
control system. A defined interface between the system compo- 
nents will allow the system to evolve with the direct addition of 
future, improved equipment and new capabilities. 


4899 (ANL/ASD/CP-80720) On the use of the autocorrela- 
tion and covariance methods for feedforward contro! of 
transverse angle and position jitter in linear particle beam ac- 
celerators. Barr, D.S. Argonne National Lab., IL (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9310204~7: 
Beam instrumentation workshop, Santa Fe, NM (United States), 
20-23 Oct 1993). Order Number DE94002909. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It is desired to design a predictive feedforward transverse jitter 
control system to control both angle and position jitter in pulsed lin- 
ear accelerators. Such a system will increase the accuracy and 
bandwidth of correction over that of currently available feedback 
correction systems. Intrapulse correction is performed. An offline 
process actually “learns” the properties of the jitter, and uses these 
properties to apply correction to the beam. The correction weights 
calculated offline are downloaded to a real-time analog correction 
system between macropulses. Jitter data were taken at the Los 
Alamos National Laboratory (LANL) Ground Test Accelerator (GTA) 
telescope experiment at Argonne National Laboratory (ANL). The 
experiment consisted of the LANL telescope connected to the ANL 
ZGS proton source and linac. A simulation of the correction system 
using this data was shown to decrease the average rms jitter by a 
factor of two over that of a comparable standard feedback correc- 
tion system. The system also improved the correction bandwidth. 


4900 (ANL/XFD/CP—79513) One-way data transfer for PLC 
to VME status reporting at the Advanced Photon Source. Stein, 
S.J. Argonne National Lab., IL (United States). [1993]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-931023-3: International conference on 





accelerator and large experimental control systems, Berlin (Ger- 
many), 18-22 Oct 1993). Order Number DE94002200. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Personnel Safety System for the experimental beamlines at 
the Advanced Photon Source will use a large number of Allen 
Bradley Programmable Logic Controllers (PLC) to replace conven- 
tional relay logic. PLCs allow for the design of a very advanced 
safety system that can handle a large number of I/O points. Cer- 
tain situations Require monitoring of the safety system from various 
locations around the storage ring via EPICS OPI (operator inter- 
face)consoles. This presentation covers the method of choice for 
transferring data from the Personnel Safety System into an EPICS 
database. Specifics on PLC ladder design, EPICS database de- 
sign, and hardware selection are also discussed. 


4901 (ANL/XFD/CP-—79549) A rule-based expert system 
for generating control displays at the Advanced Photon 
Source. Coulter, K.J. Argonne National Lab., IL (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931023—5: Inter- 
national conference on accelerator and large experimental control 
systems, Berlin (Germany), 18-22 Oct 1993). Order Number 
DE94002371. Source: OSTI; NTIS; INIS; GPO Dep. 

The integration of a rule-based expert system for generating 
screen displays for controlling and monitoring instrumentation un- 
der the Experimental Physics and Industrial Control System 
(EPICS) is presented. The expert system is implemented using 
CLIPS, an expert system shell from the Software Technology 
Branch at Lyndon B. Johnson Space Center. The user selects the 
hardware input and output to be displayed and the expert system 
constructs a graphical control screen appropriate for the data. Such 
a system provides a method for implementing a common look and 
feel for displays created by several different users and reduces the 
amount of time required to create displays for new hardware con- 
figurations. Users are able to modify the displays as needed using 
the EPICS display editor tool. 


4902 (ANL/XFD/CP-—80298) Front end support systems for 
the Advanced Photon Source. Barraza, J.; Shu, D.; Kuzay, T.M. 
Argonne National Lab., IL (United States). [1993]. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9307144—1: Synchrotron radiation in- 
strumentation, Gaithersburg, MD (United States), 23-26 Jul 1993). 
Order Number DE94000448. Source: OSTI; NTIS; INIS; GPO Dep. 

The support system designs for the Advanced Photon Source 
(APS) front ends are complete and will be installed in 1994. These 
designs satisfy the positioning and alignment requirements of the 
front end components installed inside the storage ring tunnel, in- 
cluding the photon beam position monitors, fixed masks, photon 
and safety shutters, filters, windows, and differential pumps. Other 
components include beam transport pipes and ion pumps. The de- 
signs comprise 3-point kinematic mounts and single axis supports 
to satisfy various multi-direction positioning requirements from 
course to ultra-precise. The confined space inside the storage ring 
tunnel has posed engineering challenges in the design of these de- 
vices, considering some components weigh as much as 500 kg. 
These challenges include designing for mobility during commission- 
ing and initial alignment, mechanical and thermal stability, and 
precise low profile vertical and horizontal positioning. As a result, 
novel stages and kinematic mounts have emerged with modular 
and standard designs. This paper will discuss the diverse group of 
support systems, including specifications and performance data of 
the prototypes. 


4903 (ANL/XFD/CP—80856) A VXl-based high speed x-ray 
CCD detector. Huang, Qiang; Hopf, R.; Rodricks, B. Argonne Na- 
tional Lab., IL (United States). [1993]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9309256-—2: 3. London conference on position-sensitive de- 
tectors, London (United Kingdom), 6-10 Sep 1993). Order Number 
DE94001436. Source: OSTI; NTIS; INIS; GPO Dep. 

For time-resolved x-ray scattering, one ideally wants a high 
speed detector that also is capable of giving position sensitive in- 
formation. Charge Coupled Devices (CCDS) have been used 
successfully as x-ray detectors. Unfortunately, they are inherently 
slow because of the serial readout EEV has developed a CCD that 
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has eight channels of parallel readout, thus increasing the speed 
eight fold. Using state-of-the-art VXI electronics, we have devel- 
oped a readout system that could read the entire array in 2.5 ms 
using a 20-MHz readout clock. For testing and characterization the 
device was clocked at a significantly slower speed of 30 kHz. The 
data is preamplified and all eight channels of output are simultane- 
ously digitized to 12 bits and stored in buffer memory. The system 
is controlled by a 486-based PC through an MX! bus and VXI con- 
troller using commercially available software. The system is also 
capable of real-time image display and manipulation. 


4904 (ANL/XFD/CP-81131) Germanium x-ray phase plates 
for the production of circularly polarized x-rays. Yahnke, C.J.; 
Srajer, G.; Haeffner, D.R.; Mills, D.M.; Assoufid, L. Argonne Na- 
tional Lab., IL (United States). Oct 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930824—-20: Synchrotron radiation in- 
strumentation, Gaithersburg, MD (United States), 23-26 Aug 1993). 
Order Number DE94002908. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors have constructed an x-ray phase plate to produce 
both linearly and circularly polarized x-rays at discrete energies be- 
tween 20 keV and 88 keV. The plate is a monolithic two-crystal 
design, constructed from germanium, which increases the resultant 
degree of circular polarization of the output beam. They have mea- 
sured the degree of circular polarization at 65 keV to be 90% + 
4%, significantly better than that produced by silicon phase plates. 
This radiation was used to measure the magnetic Compton profile 
for Fe, which was found to be in good agreement with theory and 
previous work. The underlying x-ray optics and the characterization 
of the device between 62 keV and 93 keV at the Cornell High En- 
ergy Synchrotron Source are presented. 


4905 (ANL/XFD/CP-—81152) Comparison of technology for 
high-power laser mirrors and synchrotron radiation mirrors. 
Bennett, H.E. (Naval Air Warfare Center, China Lake, CA (United 
States)); Khounsary, A.M. Argonne National Lab., IL (United 
States). [1993]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930722- 
53: Annual meeting of the Society of Photo-Optical Instrumentation 
Engineers (SPIE), San Diego, CA (United States), 11-16 Jul 1993). 
Order Number DE94002913. Source: OSTI; NTIS; INIS; GPO Dep. 

There are obvious differences but some surprising similarities 
between high-power laser mirrors designed for use in the visible 
and infrared wavelengths and synchrotron mirrors designed for use 
at x-ray wavelengths. The use of synchrotron mirrors at grazing in- 
cidence results in a relaxation of figure, surface microroughness, 
and thermal heating tolerances relative to the wavelength of nearly 
two orders of magnitude. As a result, the tolerances become 
roughly comparable to those desired for high-power laser mirrors 
for the visible region of the spectrum. Experience gained over the 
years by laser mirror designers in substrate design, the influence 
of metallic coatings on thermal and optical performance and limit- 
ing values for surface microroughness may be helpful to designers 
of synchrotron systems, but exploitation of the promise of the new 
synchrotron systems still represents a challenging problem for re- 
searchers. The specifications and operational approaches to 
meeting them for the new Advanced Photon Source at Argonne 
National Laboratory are given. 


4906 (BNL-48924) Permeation of argon, carbon dioxide, 
helium, nitrogen and oxygen through Mylar windows. Mapes, 
M.; Hseuh, H.C.; Jiang, W.S. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (AGS/AD- 
93-10; CONF-9311104—9: 40. national symposium of the American 
Vacuum Society (AVS), Orlando, FL (United States), 15-19 Nov 
1993). Order Number DE94003197. Source: OSTI; NTIS; GPO 
Dep. 

In secondary beam lines in the Alternating Gradient Synchrotron 
(AGS) at Brookhaven National Laboratory, low mass vacuum 
windows are used to reduce background radiation near particle de- 
tectors. These windows are fabricated using Mylar films and are 
generally made as thin as possible. Mylar films as thin as 0.002 
inch have been used as vacuum windows ranging in size up to 36 
inch x 76 inch. When using Mylar for low mass window applica- 
tions, permeation must be considered to achieve system design 
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pressures. The permeation of several different gas species through 
both Mylar and aluminized Mylar films with thicknesses of 0.002” 
and 0.005” was studied. Testing was performed under high vacuum 
and a quadrupole mass spectrometer was used to identify and 
quantify gas species during the study. Permeability of argon, car- 
bon dioxide, helium, nitrogen and oxygen were determined for 
Mylar from 20 up to 90C. 


4907 (BNL-49437) Transverse beam dampers for the 
Brookhaven AGS. Smith, G.A.; Roser, T.; Witkover, R.; Wong, V. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9310204—-6: Beam instrumen- 
tation workshop, Santa Fe, NM (United States), 20-23 Oct 1993). 
Order Number DE94003012. Source: OSTI; NTIS; INIS; GPO Dep. 

A wide band damper system has been developed for the 
Brookhaven Alternating Gradient Synchrotron (AGS). The system 
consists of two sets of PUE pickups, analog and digital processing 
electronics, four 500 Watt wide band power amplifiers, and two 
pairs of strip line deflectors. The system is currently used to damp 
transverse coherent instabilities and injection errors, in both planes, 
for protons and all species of Heavy lons. This paper discusses 
the system design and operation, focusing on the engineering 
considerations and problems encountered in the actual implemen- 
tation. Operational data from both protons and Heavy lon beams is 
presented. 


4908 (BNL-49505) Eddy current control in the AGS rapid 
cycling booster accelerator magnets. Danby, G.T.; Jackson, 
J.W.; Spataro, C. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-930926— 
21: 13. international conference on magnet technology, Victoria 
(Canada), 20-24 Sep 1993). Order Number DE94002996. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Booster requires highly variable magnet cycles. When B is 
large, eddy current induced sextupole, etc., in the dipole vacuum 
chamber (VC) is large, with a much smaller contribution from mag- 
net ends. Simple passive coils excited automatically by transformer 
action cancel the B induced sextupole. A self correction coil is not 
required for the quadrupoles, since g induced aberrations are very 
small (< 1.0 x 10-* at full aperture). Iron magnetization does not 
produce dipole or quadrupole magnet multipole aberrations, so 
these magnets have been effectively made independent of un- 
wanted multipoles for all cycles. However, variations in the transfer 
functions and thus the Booster tune have not been automatically 
eliminated. Iron magnetization contributions are almost matched, 
but the B induced field retardation in the dipoles VC is larger than 
in the quadrupoles. Results of measurements will be presented, 
plus a simple system to overcome the mismatch and make the 
tune independent of B. Properties of special lattice magnets and 
their corrections will also be described. 


4909 (BNL-49555) High heat load crystal optics experi- 
ments at the NSLS X25 x-ray wiggler beam line. Berman, L.E. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930824-22: Synchrotron radi- 
ation instrumentation, Gaithersburg, MD (United States), 23-26 Aug 
1993). Order Number DE94002997. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Short communication BEAM OPTICS/thermal stresses; NSLS/ 
beam optics; WIGGLER MAGNETS; NSLS; TESTING; CRYSTALS 


4910 (BNL-49579) Signal generation in gas detectors. 
Stillman, A. Brookhaven National Lab., Upton, NY (United States). 
[1993]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9310204-8: 
Beam instrumentation workshop, Santa Fe, NM (United States), 
20-23 Oct 1993). Order Number DE94003013. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This tutorial describes the generation of electrical signals in gas 
detectors. lonization of the gas by the passage of charged particles 
generates these signals. Starting with the Bethe-Bloch equation, 
the treatment is a general introduction to the production of ion- 
pairs in gas devices. | continue with the characterization of the 
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ionization as an electrical signal, and calculate the signal current in 
a simple example. Another example demonstrates the effect of 
space charge on the design of a detector. The AGS Booster ion- 
ization profile monitor is a model for this calculation. 


4911 (BNL-49655) Spallation neutron source/proposed rt 
system. Meth, M.; Brennan, J.M. Brookhaven National Lab., Up- 
ton, NY (United States). 30 Sep 1993. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CHO00016. 
Order Number DE94003086. Source: OSTI; NTIS; INIS; GPO Dep. 

The rf system for the synchrotrons of the spallation neutron 
source is designed to accelerate 1.4 x 10'* protons/pulse to an 
energy of 3.6 GeV. Injection energy is 600 MeV. The synchrotron 
repetition frequency is 30 Hz, with a 50% duty factor. The choice 
of operating frequency is somewhat arbitrary. The authors propose 
a low frequency of 1.3 to 1.6 MHz, which is the second harmonic 
of the revolution frequency. The advantages of such a low fre- 
quency system are: (1) There will be two bunches in the machines 
and the time between bunches will be sufficiently long to allow for 
the rise time of the extraction kicker. No missing bunches will be 
necessary, which simplifies injection, and transient beam loading 
problems are avoided. (2) With only two bunches there are no un- 
stable coupled-bunch modes of longitudinal instability. (3) In 
multi-gap low frequency cavities the transient time factor is essen- 
tially unity because the rf wavelength is much longer than the 
cavity dimensions. (4) Cavities in this low frequency range are ba- 
sically lumped-element type structures, where the sources of the 
inductance and capacitance are clearly identified. This allows effec- 
tive control of higher order mode impedances in such cavities. (5) 
Ferrite-loaded low-frequency cavities are necessarily low 
impedance structures; ferrites are lossy. This low impedance 
makes it possible to achieve system stability without large amounts 
of feedback in a heavily beam loaded system. (6) BNL has a good 
deal of experience in building rf systems in this range of frequency, 
voltage, and power level. This report outlines the essential parame- 
ters of a practical rf system for the synchrotrons of the Spallation 
Neutron Source. The design uses materials, ferrites and vacuum 
tubes, that are commercially available and with which the labora- 
tory has recent experience. 


4912 (CONF-9206193-26) Photonic Band Gap structures: 
A new approach to accelerator cavities. Kroll, N. (California 
Univ., San Diego, La Jolla, CA (United States). Dept. of Physics); 
Smith, D.R.; Schultz, S. California Univ., San Diego, La Jolla, CA 
(United States). Dept. of Physics. [1992]. 15p. Sponsored by US- 
DOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AS03- 
89ER40527 ; ACO3-76SF00515. DMR-89-15815. From Advanced 
accelerator concepts workshop; Port Jefferson, NY (United States); 
14-20 Jun 1992. Order Number DE94003263. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We introduce a new accelerator cavity design based on Photonic 
Band Gap (PGB) structures. The PGB cavity consists of a two- 
dimensional periodic array of high dielectric, low loss cylinders with 
a single removal defect, bounded on top and bottom by conducting 
sheets. We present the results of both numerical simulations and 
experimental measurements on the PGB cavity. 


4913 (DOE/ER/40150—-222) Superconducting cavity tuner 
performance at CEBAF. Marshall, J.; Preble, J.; Schneider, W. 
Southeastern Universities Research Association, Inc., Newport 
News, VA (United States). Continuous Electron Beam Accelerator 
Facility. Jun 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-84ER40150. (CONF-930511-— 
239: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993; CEBAF-PR-93-022). Order Num- 
ber DE93017453. Source: OSTI; NTIS; GPO Dep. 

At the Continuous Electron Beam Accelerator Facility (CEBAF), 
a 4 GeV, multipass CW electron beam is to be accelerated by 338 
SRF, 5-cell niobium cavities operating at a resonant frequency of 
1497 MHz. Eight cavities arranged as four pairs comprise a cyro- 
module, a croygenically isolated linac subdivision. The frequency is 
controlled by a mechanical tune attached to the first and fifth cell of 
the cavity which elastically deforms the cavity and thereby alters its 
resonant frequency. The tuner is driven by a stepper motor 
mounted external to the cryomodule that transfers torque through 





two rotary feedthroughs. A linear variable differential transducer 
(LVDT) mounted on the tuner monitors the displacement, and two 
limit switches interlock the movement beyond a 400 kHz band- 
width. Since the cavity has a loaded Q of 6.6 - 10°, the control 
system must maintain the frequency of the cavity to within + 50 Hz 
of the drive frequency for efficient coupling. This requirement is 
somewhat difficult to achieve since the difference in thermal con- 
tractions of the cavity and the tuner creates a frequency hystersis 
of approximately 10 kHz. The cavity is also subject to frequency 
shifts due to pressure fluctuations of the helium bath as well as ra- 
diation pressure. This requires that each cavity be characterized in 
terms of frequency change as a function of applied motor steps to 
allow proper tuning operations. This paper describes the electrical 
and mechanical performance of the cavity tuner during the commis- 
sioning and operation of the cryomodulus manufactured to date. 


4914 (DOE/ER/40150-243) Simultaneous cancellation of 
beam emittance and energy spread in the CEBAF nuclear 
physics injector chopping system. Liu, H.; Bisognano, J. South- 
eastern Universities Research Association, Inc., Newport News, VA 
(United States). Continuous Electron Beam Accelerator Facility. 
Jun 1993. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO5-84ER40150. (CEBAF-PR-93-028; 
CONF-930511-492: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE94001820. Source: OSTI; NTIS; INIS; GPO Dep. 

The CEBAF nuclear physics injector will utilize a unique chopping 
system consisting of two identical square box RF cavities with an 
inverting lens and a chopper aperture in-between. This system pro- 
duces three interleaved 499 MHz cw electron beams from a 100 kV 
input beam. In this paper, we present our theoretical and numerical 
studies on how both emittance and energy spread are cancelled si- 
multaneously in the dechopping process in the second cavity. 


4915 (DOE/ER/40503-4) Silicon drift chamber studies for 
possible use at RHIC: Final report, March 1, 1989—April 30, 
1993. Humanic, T.J. (Ohio State Univ., Columbus, OH (United 
States). Dept. of Physics). Pittsburgh Univ., PA (United States). 
Dept. of Physics and Astronomy. 27 Aug 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER40503. Order Number DE94000965. Source: OSTI; NTIS; 
GPO Dep. 

This is the final report for the DOE project “Silicon Drift-Chamber 
studies for Possible use at RHIC” carried out at the University of 
Pittsburgh by T. J. Humanic. This study was carried out during the 
period March 1989—April 1993 under DOE Grant No. DE-FG02- 
89ER40503. The termination of this grant was caused by the 
movement of the principal investigator from the University of Pitts- 
burgh to Ohio State University, where this work is continuing under 
a different grant. During this period we investigated various aspects 
of silicon drift chambers including two-track resolution, effects of 
external magnetic fields and different detector designs. 


4916 (DOE/FTR-93017326) Travel to the USSR to study 
pulsed power research programs: Foreign trip report, June 
25—July 9, 1990. Prestwich, K.R. Sandia National Labs., Albu- 
querque, NM (United States). 1 Jun 1992. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93017326. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Twenty-four Western scientists and engineers were invited to 
visit Sverdlovsk and Tomsk to enhance our knowledge of their 
pulsed power technology, with the Soviet intent of finding potential 
export opportunities for products. The mission of this Institute is to 
develop commercial applications for pulsed power technology in a 
way that would also provide opportunities for their defense manu- 
facturing industry. The Institute of High-Current Electronics in 
Tomsk develops larger machines and uses them for experiments. 
GIT-4 was operating and was the first part of the 40 TW GIT-16. 
Two-stage opening-switch work on GIT-4 was described with more 
than a factor of eight voltage gain. This group has produced 10 
GW from high power microwave (HPM) sources and has operated 
lower power HPM systems at 200 Hz. Experiments at the Institute 
of Nuclear Physics in Tomsk included plasma opening switch re- 
search, ion diode physics, beam materials interactions, and high 
power microwaves. The major pulsed power experiment at 
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Novosibirsk Institute of Nuclear Physics was a magnetic fusion ex- 
periment with the plasma being heated by an electron beam 
two-stream instability. The High Power Beams Conference is the 
major forum for international discussions of experimental work in- 
volving intense beams and related technologies. Significant 
progress was reported in understanding the physics of ion beam 
generation, plasma-opening switches, high power microwave gen- 
eration, and imploding plasmas. 


4917 (FNAL/C—93/300-E) Comparison of trigger and data 
acquisition parameters for future B physics experiments. 
Conetti, S. (Virginia Univ., Charlottesville, VA (United States)); 
Geer, S. Fermi National Accelerator Lab., Batavia, IL (United 
States). 1 Oct 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9306258-6: Workshop on B physics at hadron colliders, 
Snowmass, CO (United States), 21 Jun - 2 jul 1993). Order Num- 
ber DE94002432. Source: OSTI; NTIS; INIS; GPO Dep. 

A summary is given of the trigger and data acquisition parame- 
ters for a variety of proposed future B physics experiments at 
hadron accelerators. 


4918 (FNAL/C—93/309) The simulation of a data acquisi- 
tion system for a proposed high resolution PET scanner. 
Rotolo, C. (Fermi National Accelerator Lab., Batavia, IL (United 
States)); Larwill, M.; Chappa, S.; Ordonez, C. Fermi National 
Accelerator Lab., Batavia, IL (United States). Oct 1993. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (CONF-9311114—1: Institute of Electrical and 
Electronic Engineers (IEEE) medical imaging conference, San 
Francisco, CA (United States), 4-6 Nov 1993). Order Number 
DE94002431. Source: OSTI; NTIS; INIS; GPO Dep. 

The simulation of a specific data acquisition (DAQ) system 
architecture for a proposed high resolution Positron Emission To- 
mography (PET) scanner is discussed. Stochastic processes are 
used extensively to model PET scanner signal timing and probable 
DAQ circuit limitations. Certain architectural parameters, along with 
stochastic parameters, are varied to quantatively study the result- 
ing output under various conditions. The inclusion of the DAQ in 
the model represents a novel method of more complete simulations 
of tomograph designs, and could prove to be of pivotal importance 
in the optimization of such designs. 


4919 (IFVE-KTO-NO-91-80) Design-technological pecu- 
liaritties of a small-size equipment for the production of sc 
transpozed cable for UNR. Borisov, E.R.; Surkov, A.N. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. 15p. (In Russian). Order Number DE94607663. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Ehlektrotekhnika. 

Technological grounds for designing a small-size transposing 
equipment which produces transposed wires of high oritical and 
technological characteristics are given. The design of the equip- 
ment, based on the proposed approaches has been worked out. 
Two devices of this type have been manufactured and put into op- 
eration. They are considerably advantageous as compared with 
their analogue, worked out in Belgeum for SSC project. 


4920 (INIS-RU-357, pp. 175-186) System of UNK particle 
beams. Garkusha, V.|. (and others); Kartashev, V.P.; Khodyrev, 
Yu.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1991. (CONF-9009329-: Workshop on physics at UNK, 
Protvino (USSR), 25-28 Sep 1990). In Third workshop ’Physics at 
UNK’ (Proceedings). 269p. Order Number DE94607646. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The arrangements of UNK particle beam lines is given. The main 
characteristics of the particle beams in the hadron and neutrino ar- 
eas are presented. Plans for future development secondary particle 
beam lines are considered. 11 refs. 


4921 (INIS-RU-357, pp. 187-207) Structure and operating 
mode of the target stations at the UNK hadronic channels. 
Biryukov, V.M. (and others); Garkusha, V.1.; Kartashov, V.P. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
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Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. (CONF-9009329-: Workshop on physics at UNK, Protvino 
(USSR), 25-28 Sep 1990). In Third workshop ’Physics at UNK’ 
(Proceedings). 269p. Order Number DE94607646. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Structure and operating mode of four target stations at the UNK 
hadronic area are described. 


4922 (INIS-RU-357, pp. 202-211) Possibilities to use 
metallic target in proton beams. Borovkov, S.D. (and others); Gr- 
ishenkov, S.A.; Evtikheev, A.V. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. (CONF-9009329-: 
Workshop on physics at UNK, Protvino (USSR), 25-28 Sep 1990). 
In Third workshop ’Physics at UNK’ (Proceedings). 269p. Order 
Number DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of hydrodynamics of a prototype of the jet liquid metallic 
target for the UNK neutrino area are presented. The criterion of a 
stable jet with no breaks was the main problem in working out the 
target. 3 refs. 


4923 (INIS-RU-—357, pp. 212-217) Beam-splitting system of 
UNK 3 TeV external protons. Baishev, |.S. (and others); Birukov, 
V.M.; Garkusha, V.|. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1991. (CONF-9009329—-: Workshop on 
physics at UNK, Protvino (USSR), 25-28 Sep 1990). In Third work- 
shop 'Physics at UNK’ (Proceedings). 269p. Order Number 
DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

A general layout of the UNK beam splitting system is shown. Ra- 
diation problems are considered. Investigations of splitter magnets 
with 3 mm model are carried out. 


4924 (INIS-RU-357, pp. 218-225) Crystal optics of super- 


high energy beams. Bavizhev, M.D. (and others); Biryukov, V.M.; 
Fedotov, Yu.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 


Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. (CONF-9009329—: Workshop on physics 
at UNK, Protvino (USSR), 25-28 Sep 1990). In Third workshop 
‘Physics at UNK’ (Proceedings). 269p. Order Number 
DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

The scheme of beam extraction out of the 2-nd stage of UNK 
using crystal detector is shown. The system allows slow extraction 
up to 10° protons per second. Estimations of the possibility of us- 
ing channeling for hadron identification by a bent crystal are given. 


4925 (INIS-RU-357, pp. 226-233) The Fermilab polarized 
beam facility. Groshnik, D.P. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. (CONF-9009329-: 
Workshop on physics at UNK, Protvino (USSR), 25-28 Sep 1990). 
In Third workshop ’Physics at UNK’ (Proceedings). 269p. Order 
Number DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

A description of Fermilab 200-GeV/c polarized beam is pre- 
sented including the production, transport, and spin rotation of the 
polarized protons and antiprotons. A brief summary of the E-704 
experimental program using the polarized beam is also presented. 


4926 (JAERI-M-92-207, pp. 308-310) JAERI Free Electron 
Laser and its application to materials researches. Sugimoto, 
Masayoshi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Minehara, Ejisuke; 
Ohkubo, Makio; Sawamura, Masaru; Nagai, Ryohji; Takao, Masaru; 
Kawarasaki, Yuuki; Suzuki, Yasuo; Kikuzawa, Nobuhiro. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. (CONF- 
9202184—: 4. international symposium on advanced nuclear energy 
research, Mito (Japan), 5-7 Feb 1992; JAERI-CONF—1). In Pro- 
ceedings of the fourth international symposium on advanced 
nuclear energy research: Roles and direction of material science in 
nuclear technology. 676p. Order Number DE93508339. Source: 
OSTI; NTIS; INIS. 

A Free Electron Laser (FEL) system is developed to confirm the 
technology of laser oscillation using the superconducting accelera- 
tor. It is aimed to provide the far infrared laser in 10 - 50 um with 1 
MW peak power. The FEL has the remarkable properties: high 
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power, high efficiency, and tunability of the wavelength. The sys- 
tem can be upgraded to operate in a cw mode to obtain the higher 
average power, and to produce the laser with shorter wavelength 
up to ultra violet region. Such a system becomes a useful tool for 
the materials research, e.g. new materials production based on the 
isotope enrichment. (author). 


4927 (JINR-E-9-92-501) A new method of ion beam diag- 
nostics. Artemov, A.S. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1992. 11p. Order Num- 
ber DE94607671. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Intern. Conference on Particle Accelerators 
(May 17-20, 1993, Washington (US)). 

In the considered method of ion beam diagnostics, information 
on beam parameters is taken out via fast neutral particles pro- 
duced in definite quantum states in a specially shaped target 
before the bending transport line area. The target is formed so that 
these particles follow the ion velocity in magnitude and in direction 
with accuracies required for measurements. The beam parameters 
are determined in a convenient area outside the transport line by 
means of a compact magnetic analyzer and electrons produces 
from selective photoionization of the used quantum state of the fast 
neutral particles. The realization of such diagnostics in the area of 
charge-exchange H~-P injection of meson factory storage ring is 
considered. If information on the H~ beam parameters is taken out 
via fast H° atoms in the metastable 2s-quantum state, the accura- 
cies of correspondence between electron and ion distributions of 
<10-*% in energy and <3x10~-° rad in angular coordinate can be 
obtained for the H~ beam with the ion energy of E;>600 MeV. 13 
refs.; 4 figs. 


4928 (JINR-R-9-92-566) Measuring instruments for gal- 
vanic circuits isolation in systems of the synchrophasotron 
magnetic field correction. Korukov, N.A.; Sajfulin, Sh.Z. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
High Energy. 1992. 4p. (In Russian). Order Number DE94607665. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two circuit isolation amplifiers have been developed to provide 
galvanic decoupling of power and current measuring circuits at the 
systems of the JINR synchrophasotron magnetic field correction. 
Basic circuits are discussed and analysed, specifications and per- 
formance characteristics of the devices are presented. 8 refs.; 2 
figs. 


4929 (JINR-R-13-92-277) Direct current stabilizer for pow- 
ering the main coil of the iron-current channel at the JINR 
phasotron. Kazakova, G.G.; Kalinichenko, V.V.; Solomnikov, V.P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Problems. 1992. 8p. (In Russian). Order Number 
DE94607664. Source: OSTI; NTIS (US Sales Only); INIS. 

A 12.5 kA/12 V stabilized direct current power supply unit is 
described. The current range is from 10.0 to 12.5 kA, current insta- 
bility and pulsation amount to ~10-%. Current is regulated by 
means of varying-voltage thyristor regulator with a phase control, 
connected to the primary side of the rectifier transformer. Pulsation 
is suppressed by a transistor regulator connected in parallel with 
the load. The measuring part of the stabilizer is based on a mag- 
netic modulation device for comparison of constant voltages, a 
standard instrument manganin shunt with the voltage drop rating 75 
mV, a reference current source and reference resistor. The block 
diagram of the stabilizer, circuit diagrams of its individual parts and 
information on the design of its basic units are given. 9 refs.; 6 figs. 


4930 (JINR-R-13-92-489) Microsecond fiber optic delay 
line. Zinov, V.G. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems); Medved’, S.V.; Rudenko, 
A.l.; Grigor’ev, A.N.; Mazur, V.S.; Tsybin, |.Ya.; Tochilov, V.N. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Problems. 1992. 3p. (In Russian). Order Number 
DE94607903. Source: OSTI; NTIS (US Sales Only); INIS. 

The description of an analog delay line for the digital signals 
based of fiber optic line is given. The time delay is 5 mes, the 
broadband - 50 MHz. 4 refs.; 1 fig. 


4931 (KEK-PROC-—92-15) Proceedings of international 
conference on accelerators and large experimental physics 





control systems. Kurokawa, Shin-ichi; Katoh, Tadahiko (eds.). Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 
1992. 658p. (CONF-911116—: International conference on acceler- 
ator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). Order Number DE94727632. Source: 
OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 
title conference. The 142 of the presented papers are indexed indi- 
vidually. (J.P.N.). 


4932 (LA-UR-93-3640) The Experimental Physics and In- 
dustrial Control System architecture: Past, present, and future. 
Dalesio, L.R. (Los Alamos National Lab., NM (United States)); Hill, 
J.O.; Kraimer, M.; Lewis, S.; Murray, D.; Hunt, S.; Claussen, M. 
Los Alamos National Lab., NM (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36 ; AC35-89ER40486 ; W-31109-ENG-38. (CONF- 
931023-6: International conference on accelerator and large 
experimental control systems, Berlin (Germany), 18-22 Oct 1993). 
Order Number DE94002639. Source: OSTI; NTIS; INIS; GPO Dep. 
The Experimental Physics and Industrial Control System 
(EPICS), has been used at a number of sites for performing data 
acquisition, supervisory control, closed-loop control, sequential con- 
trol, and operational optimization. The EPICS architecture was 
originally developed by a group with diverse backgrounds in 
physics and industrial control. The current architecture represents 
one instance of the “standard model.” It provides distributed pro- 
cessing and communication from any LAN device to the front end 
controllers. This paper will present the genealogy, current architec- 
ture, performance envelope, current installations, and planned 
extensions for requirements not met by the current architecture. 


4933 (LA-UR-93-3697) Virtual data. Bjorklund, E. Los 
Alamos National Lab., NM (United States). [1993]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-931023-7: international conference on 
accelerator and large experimental control systems, Berlin (Ger- 
many), 18-22 Oct 1993). Order Number DE94002718. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the 1970’s, when computers were memory limited, operating 
system designers created the concept of “virtual memory” which 
gave users the ability to address more memory than physically ex- 
isted. In the 1990s, many large control systems have the potential 
for becoming data limited. We propose that many of the principles 
behind virtual memory systems (working sets, locality, caching, and 
clustering) can also be applied to data-limited systems - creating, 
in effect, “virtual data systems.” At the Los Alamos National Labo- 
ratory’s Clinton P. Anderson Meson Physics Facility (LAMPF), we 
have applied these principles to a moderately sized (10,000 data 
points) data acquisition and control system. To test the principles, 
we measured the system’s performance during tune-up, produc- 
tion, and maintenance periods. In this paper, we present a general 
discussion of the principles of a virtual data system along with 
some discussion of our own implementation and the results of our 
performance measurements. 


4934 (LBL-33431) A fiber optics sensor for strain and 
stress management in superconducting accelerator magnets. 
van Oort, J.M. (Lawrence Berkeley Lab., CA (United States)); ten 
Kate, H.H.J. Lawrence Berkeley Lab., CA (United States). 20 Sep 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. (SC-MAG-415; CONF-930926-— 
23: 13. international conference on magnet technology, Victoria 
(Canada), 20-24 Sep 1993). Order Number DE94003257. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A novel cryogenic interferometric fiber optics sensor for the 
measurement of strain and stress in the coil windings of supercon- 
ducting accelerator magnets is described. The sensor can operate 
with two different readout sources, monochromatic laser light and 
white light respectively. The sensor head is built up as an extrinsic 
Fabry-Perot interferometer formed with two cleaved fiber surfaces, 
and can be mounted in several configurations. When read with 
laser light, the sensor is an extremely sensitive relative strain or 
temperature detector. When read with white light the absolute 
strain and pressure can be measured. Results are presented of 
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tests in several configurations at 77 K and 4.2 K, both for the rela- 
tive and absolute readout method. Finally, the possible use for 
quench localization using the temperature sensitivity is described. 


4935 (LBL-34543) The differential method for grating effi- 
ciencies implemented in mathematica. Valdes, V. (Lawrence 
Berkeley Lab., CA (United States)); McKinney, W.; Palmer, C. 
Lawrence Berkeley Lab., CA (United States). Aug 1993. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-930824—8: Synchrotron radiation instru- 
mentation, Gaithersburg, MD (United States), 23-26 Aug 1993). 
Order Number DE94001251. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to facilitate the accurate calculation of diffraction grating 
efficiencies in the soft x-ray region, we have implemented the dif- 
ferential method of Neviere and Vincent in Mathematica [1]. This 
simplifies the programming to maximize the transparency of the 
theory for the user. We alleviate some of the overhead burden of 
the Mathematica program by coding the time-consuming numerical 
integration in C subprograms. We recall the differential method di- 
rectly from Maxwell's equations. The pseudo-periodicity of the 
grating profile and the electromagnetic fields allows us to use their 
Fourier series expansions to formulate an infinite set of coupled 
differential equations. A finite subset of the equations are then nu- 
merically integrated using the Numerov method for the transverse 
electric (TE) case and a fourth-order Runge-Kutta algorithm for the 
transverse magnetic (TM) case. We have tested our program by 
comparisons with the scalar theory and with published theoretical 
results for the blazed, sinusoidal and square wave profiles. The 
Reciprocity Theorem has also been used as a means to verify the 
method. We have found it to be verified for several cases to within 
the computational accuracy of the method. 


4936 (LBL-34659) Harmonics suppression of vacuum 
chamber eddy current induced fields with application to SSC 
Low Energy Booster Magnets. Schlueter, R.D.; Halbach, K. 
Lawrence Berkeley Lab., CA (United States). Sep 1993. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-930926-26: 13. international conference 
on magnet technology, Victoria (Canada), 20-24 Sep 1993). Order 
Number DE94004008. Source: OSTI; NTIS; GPO Dep. 

An expression for eddy currents induced in a thin-walled conduc- 
tor due to a time-dependent electromagnet field excitation is 
formulated, allowing subsequent analytical development of a closed 
form expression predicting vacuum chamber eddy current induced 
field harmonics in iron-core multipole electromagnets. A passive 
technique for harmonics suppression is presented with specific ap- 
plication to the design of the Superconducting Super Collider 
(SSC) Low Energy Booster (LEB) Magnets. 


4937 (LBL-34660) Skew harmonics suppression in elec- 
tromagnets with application to the Advanced Light Source 
(ALS) storage ring corrector magnet design. Schlueter, R.; Hal- 
bach, K. Lawrence Berkeley Lab., CA (United States). Sep 1993. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-930926-25: 13. international 
conference on magnet technology, Victoria (Canada), 20-24 Sep 
1993). Order Number DE94004009. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An analytical expression for prediction of skew harmonics in an 
iron core combined function regular/skew dipole magnet due to ar- 
bitrarily positioned electromagnet coils is developed. A structured 
approach is presented for the suppression of an arbitrary number 
of harmonic components to arbitrarily low values. Application of the 
analytical harmonic strength calculations coupled to the structured 
harmonic suppression approach is presented in the context of the 
design of the ALS storage ring corrector magnets, where 
quadrupole, sextupole, and octupole skew harmonics were reduced 
to less than 1.0% of the skew dipole at the beam aperture radius r 
= 3.0 cm. 


4938 (LBL-34720) Object-oriented software construction 
at ALS. Nishimura, H. Lawrence Berkeley Lab., CA (United 
States). Oct 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-931023- 
8: International conference on accelerator and large experimental 
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control systems, Berlin (Germany), 18-22 Oct 1993). Order Number 
DE94003418. Source: OSTI; NTIS; INIS; GPO Dep. 

C++ class libraries have been developed and used for accelera- 
tor modeling and machine control at the Advanced Light Source. A 
class library for accelerator modeling is portable and supports mul- 
tiple instances dynamically at run time. A class library for machine 
control covers fields from virtual devices to simulation studies. 


4939 (LBL-34721) A scintillating fiber beam halo detector 
for heavy ion beam diagnostics. McMahan, M.A.; Assang, A.; 
Herr, S.; McCormack, F.; Krebs, G.; Feinberg, B. Lawrence Berke- 
ley Lab., CA (United States). May 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-93051 1-501: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE94003987. Source: OSTI; NTIS; INIS; GPO Dep. 

A prototype beam halo detector of scintillating Fibers has been 
designed in order to detect beam halo problems at an early stage 
in the tuning process. The results of initial characterization of the 
fibers are presented and issues of electronics and readout dis- 
cussed. 


4940 (LBL-34747) Advanced Light Source beam diagnos- 
tics systems. Hinkson, J. Lawrence Berkeley Lab., CA (United 
States). Oct 1993. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9310204—-11: Beam instrumentation workshop, Santa Fe, NM 
(United States), 20-23 Oct 1993). Order Number DE94003422. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Light Source (ALS), a third-generation syn- 
chrotron light source, has been recently commissioned. Beam 
diagnostics were very important to the success of the operation. 
Each diagnostic system is described in this paper along with de- 
tailed discussion of its performance. Some of the systems have 
been in operation for two years. Others, in the storage ring, have 
not yet been fully commissioned. These systems were, however, 
working well enough to provide the essential information needed to 
store beam. The devices described in this paper include wail cur- 


rent monitors, a beam charge monitor, a 50 ohm Faraday cup, DC 
current transformers, broad-hand striplines, fluorescence screens, 
beam collimators and scrapers, and beam position monitors. Also, 
the means by which waveforms are digitized and displayed in the 
control room is discussed. 


4941 (LBL-34798) Toward a soft x-ray Fourier-transform 
spectrometer. Howells, M.R. (Lawrence Berkeley Lab., CA (United 
States)); Frank, K.; Hussain, Z.; Moler, E.J.; Reich, T.; Moeller, D.; 
Shirley, D.A. Lawrence Berkeley Lab., CA (United States). 29 Oct 
1993. 19p. Sponsored by USDOE, Washington, DC (United 
States);Alexander von Humboldt-Stiftung, Bonn (Germany);Feodor 
Lynen Fellowship (United States). DOE Contract AC03-76SF00098. 
(CONF-930824-28: Synchrotron radiation instrumentation, 
Gaithersburg, MD (United States), 23-26 Aug 1993). Order Number 
DE94004010. Source: OSTI; NTIS; INIS; GPO Dep. 

The use of Fourier transform spectroscopy (FTS) in the soft x- 
ray region is advocated as a possible route to spectral resolution 
superior to that attainable with a grating system. A technical plan is 
described for applying FTS to the study of the absorption spectrum 
of helium in the region of double ionization around 60-80 eV. The 
proposed scheme includes a Mach-Zehnder interferometer 
deformed into a rhombus shape to provide grazing incidence re- 
flections. The path difference between the interfering beams is to 
be tuned by translation of a table carrying four mirrors over a 
range +1 cm which, in the absence of errors generating relative 
tilts of the wave fronts, would provide a resolving power equal to 
the number of waves of path difference: half a million at 65 eV, for 
example. The signal-to-noise ratio of the spectrum is analyzed and 
for operation on an Advanced Light Source bending magnet beam 
line should be about 330. 


4942 (MPI-PhE-93-06) The 300-500 GeV ete- linear col- 
lider. Settles, R. Max-Planck-Institut fuer Physik, Muenchen 
(Germany). Werner-Heisenberg-Institut. Mar 1993. 16p. Order 
Number DE94726764. Source: OSTI; NTIS (US Sales Only); INIS. 

This report is a brief review of the physics opportunities of a 
300-500 GeV e*e~ Linear Collider and of the state-of-the-art of the 
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machine technology, subjects of detailed discussion at the ICFA 
Workshop on Physics and Experimentation at Linear Colliders held 
in Finland in September 1991. Theoretical and experimental as- 
pects of a broad range of physics issues were studied about the 
Standard Model and beyond, a few examples of which are covered 
here. Highlights are given on the topics of the Top Quark, the 
Higgs Boson of the Standard Model and of its Minimal Supersym- 
metric extension, and the Discovery Potential. A summary is given 
of the status of Machine R and D as covered at Finland and as 
subsequently updated at The ECFA Workshop on e*e~ Linear Col- 
liders LC92 held in Bavaria in July 1992. (orig.) 


4943 (OUP-93-12) Constructing large scale SCl-based 
processing systems by switch elements. Wu, B. (Fysisk Inst., 
Oslo Univ. (Norway)); Kristiansen, E.; Skaali, B.; Bogaerts, A.; Di- 
via, R.; Mueller, H. Oslo Univ. (Norway). Fysisk Inst. May 1993. 
26p. Order Number DE94607672. Source: OSTI; NTIS; INIS. 

The goal of this paper is to study some of the design criteria for 
the switch elements to form the interconnection of large scale SCI- 
based processing systems. The approved IEEE standard 1596 
makes it possible to couple up to 64K nodes together. In order to 
connect thousands of nodes to construct large scale SCl-based 
processing systems, one has to interconnect these nodes by 
switch elements to form different topologies. A summary of the re- 
quirements and key points of interconnection networks and 
switches is presented. Two models of the SCI switch elements are 
proposed. The authors investigate several examples of systems 
constructed for 4-switches with simulations and the results are ana- 
lyzed. Some issues and enhancements are discussed to provide 
the ideas behind the switch design that can improve performance 
and reduce latency. 29 refs., 11 figs., 3 tabs. 


4944 (SLAC-PUB-6084) Modeling accelerator structures 
and RF components. Ko, K., Ng, C.K.; Herrmannsfeldt, W.B. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Mar 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-930269— 
25: Computational accelerator physics conference (CAP93), 
Pleasanton, CA (United States), 22-26 Feb 1993). Order Number 
DE94003458. Source: OSTI; NTIS; INIS; GPO Dep. 

Computer modeling has become an integral part of the design 
and analysis of accelerator structures RF components. Sophisti- 
cated 3D codes, powerful workstations and timely theory support 
all contributed to this development. We will describe our modeling 
experience with these resources and discuss their impact on ongo- 
ing work at SLAC. Specific examples from R&D on a future linear 
collide and a proposed e*e~ storage ring will be included. 


4945 (SLAC-PUB-6232) Simulation and analysis of rf 
feedback systems on the SLC damping rings. Minty, M.; Himel, 
T.; Krejcik, P.; Siemann, R.H.; Tighe, R. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Sep 1993. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-93051 1-497: International par- 
ticle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE94003454. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The rf system of the SLC Damping Rings has evolved since 
tighter tolerances on beam stability are encountered as beam in- 
tensities are increased. There are now many feedback systems 
controlling the phase and amplitude of the rf, the phase of the 
beam, and the tune of the cavity. The bandwidths of the feedback 
loops range from several MHz to compensate for beam loading to 
a few Hz for the cavity tuners. To improve our understanding of the 
interaction of these loops and verify the expected behavior, we 
have simulated their behavior using computer models. A descrip- 
tion of the models and the first results are discussed. 


4946 (SLAC-PUB-6294) Thermal stabilization of low level 
RF distribution systems at SLAC. McCormick, D.; Ross, M.; 
Himel, T.; Spencer, N. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Jul 1993. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-93051 1-498: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE94003440. Source: OSTI; NTIS; INIS; GPO Dep. 





Analysis of SLC accelerator operator activity, in particular control 
system knob turns, indicated poor thermal stability performance of 
the low level RF distribution system in the SLC injector and 
positron production complex. Daily drifts of up to 15 S-band delay, 
about 30 times the tolerance, were observed. In this paper we de- 
scribe the tool used to track down and quantify operator knob turn 
activity, the low level RF distribution stabilization systems, and 
some fixes used to correct the problem. In order to identify poorly 
performing components, a beam timing or phase monitor diagon- 
stic has been developed. Initial results from it will be presented. 


4947 (SLAC-PUB-6297) Control of coaxial cable propaga- 
tion delay for a beam phase monitor. McCormick, D.; Ross, M. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Jul 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9210246-21: 4. annual accelerator instrumentation workshop, 
Berkeley, CA (United States), 27-30 Oct 1992). Order Number 
DE94003438. Source: OSTI; NTIS; INIS; GPO Dep. 

The average position of the beam near the crest of the acceler- 
ating voltage in the Stanford Linear Collider linac must be kept 
stable total fraction of an S-band wavelength or about 0.5ps. Tem- 
perature stabilized S-band RF distribution cables and phase 
monitors have been installed along the 3km linac to minimize the 
effects of the up to 40 degree F daily temperature excursions in 
the support building environment. In this paper, we present test re- 
sults of the equipment designed to determine the stability of the RF 
distribution system by comparing it directly tot the beam. In particu- 
lar, efforts to stabilize the propagation delay of the system's coaxial 
cables will be described. 


4948 (SSCL-643) Design of a crystal extraction facility in 
the east utility straight. Dukes, E.C. (Univ. of Virginia, 
Charlottesville, VA (United States)); Murphy, C.T.; Parker, B. Su- 
perconducting Super Collider Lab., Dallas, TX (United States). Sep 
1993. 27p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC35-89ER40486. Order Number 
DE94003149. Source: OSTI; NTIS; INIS; GPO Dep. 

Parasitic extraction of a small fraction of the 20-TeV circulating 
beam of the Superconducting Super Collider can be done using a 
bent crystal situated in the halo of the orbiting beam. The authors 
present a design of a crystal extraction system that is compatible 
with current plans for momentum scraping in the east utility 
straight. The only modification to the collider tunnel is the addition 
of a 160-m-long alcove in the east utility straight to mate the ex- 
tracted beam line microtunnel with the collider tunnel. No other 
changes to the east utility straight tunnel are needed. 


4949 (SSCL-Preprint-523) Beam loss monitor system for 
the SSC. Johnson, R.G.; Mokhov, N.V. Superconducting Super 
Collider Lab., Dallas, TX (United States). Oct 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-9310204-1: Beam_ instrumentation 
workshop, Santa Fe, NM (United States), 20-23 Oct 1993). Order 
Number DE94002297. Source: OSTI; NTIS; INIS; GPO Dep. 

At full intensity the energy contained in each beam of the Super- 
conducting Super Collider (SSC) is 400 MJ. The loss of a small 
fraction of that beam has the potential to cause magnet quenches 
or even severe damage to Collider components. To help protect 
the machine a sensitive and reliable beam loss monitor (BLM) sys- 
tem must be designed and built. In fact, BLM systems will be 
needed for all the accelerators of the SSC. The BLM system re- 
quirements for each of these accelerators will be discussed, but 
emphasis will be placed on the Collider. The discussion will include 
the preliminary design of BLM systems, the considerations that led 
to these designs, the calculations that were performed in develop- 
ment of the designs, and the problems that remain to be solved. A 
major tool in the design process has been a series of Monte Carlo 
calculations that were used to estimate beam loss distributions for 
the Collider arcs, the interaction regions, and the west utility re- 
gion. These calculations were also used to study the fluence as a 
function of energy, the particle content, and the dose rate at se- 
lected positions. Detailed considerations such as detector spacing 
and sensitivity, loss fluctuations, reliability, and maintainability will 
be discussed. The proposed preliminary BLM system design for 
the Collider uses a radiation-hard, solid-state ionization detector 
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and fast analog-to-digital conversion. Details of this design and rel- 
evant options will be discussed. 


4950 (SSCL-SR-1224) Design report on the SSCL proto- 
type 80 K Synchrotron Radiation Liner System. Shu, Q.S. (and 
others); Barts, T.; Chou, W. Superconducting Super Collider Lab., 
Dallas, TX (United States). Sep 1993. 424p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE93041102. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the effort to develop a viable design for 
an SSC prototype 80 K Synchrotron Radiation Liner System. This 
liner is designed to be tested in the Superconducting Super Col- 
lider Accelerator Systems String Test (ASST) facility. The liner is 
one method under consideration to minimize the presence of pho- 
todesorbed gases in the particle beam line vacuum environment. 
Secondly, the liner is aimed at improving the Collider cryogenic 
thermal efficiency which would allow a_ potential luminosity 
upgrade. The SSC Collider is the first proton superconducting ac- 
celerator designed to operate at an energy of 20 TeV (each beam) 
and a beam current of 72 mA. The Collider will produce a syn- 
chrotron power of 0.14 W/m and a total of 18 KW into 4.2 K for the 
two rings. This radiated power may trigger a serious impact of pho- 
todesorbed gases on the operational availability of the Collider. 
The interaction between beam particle and photodesorbed gases 
may greatly reduce the beam lifetime and the scattered beam 
power may lead to quenching of the superconducting magnets. 
Collider availability may be unacceptable if this concern is not 
properly addressed. The liner is one method under consideration to 
minimize the presence of photodesorbed gases in the particle 
beam line vacuum. Secondly, the liner is aimed improving the Col- 
lider’s cryogenic thermal efficiency which would allow a potential 
luminosity upgrade. The ultimate goal is to require no more than 
one machine warm up per year for vacuum maintenance during 
operation of the SSC Collider. 


4951 (SSCL-SR-1224/3) Model of a 80 K liner vacuum 
system for the 4.2 K cold bore of the SSCL 20 TeV proton col 
lider. Turner, W. Superconducting Super Collider Lab., Dallas, TX 
(United States). Sep 1993. 48p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC35-89ER40486. Order 
Number DE94001835. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we discuss a model for an 80 K liner system for the 
beam tube vacuum of the Superconducting Super Collider (SSC). 
The liner is a coaxial perforated tube fitting inside the ~4.2 K bore 
tube of the SSC magnet cryostats. A liner of this type is useful for 
pumping the gas desorbed by synchrotron radiation out of the view 
of the radiation and for decoupling the beam current from the 4.2 K 
refrigeration plant capacity. Addition of cryosorber on the bore tube 
(e.g., charcoal) greatly increases the Hz sorption capacity com- 
pared to the bare metal surface, thus lengthening the time between 
beam tube warmups. The model equations are useful for estimat- 
ing the performance of the beam tube vacuum and for defining the 
experimental information necessary to make a prediction. Some 
analysis is also presented for 4.2 K and 20 K liners and a simple 
4.2 K beam tube without a liner. 


4952 (UCRL-JC—112646) Emission from ferroelectric cath- 
odes. Sampayan, S.E.; Caporaso, G.J.; Holmes, C.L.; Lauer, E.J.; 
Prosnitz, D.; Trimble, D.O.; Westenskow, G.A. Lawrence Livermore 
National Lab., CA (United States). 17 May 1993. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9305155-3: Workshop on high intensity 
electron sources, Legnaro (Italy), 24-28 May 1993). Order Number 
DE94002855. Source: OSTI; NTIS; GPO Dep. 

We have recently initiated an investigation of electron emission 
from ferroelectric cathodes. Our experimental apparatus consisted 
of an electron diode and a 250 kV, 12 ohm, 70 ns pulsed high 
voltage power source. A planar triode modulator driven by a syn- 
thesized waveform generator initiates the polarization inversion and 
allows inversion pulse tailoring. The pulsed high voltage power 
source is capable of delivering two high voitage pulses within 50 
ns of each other and is capable of operating at a sustained repeti- 
tion rate of 5 Hz. Our initial measurements indicate that emission 
current densities above the Child-Langmuir Space Charge Limit are 
possible. We explain this effect to be based on a non-zero initial 
energy of the emitted electrons. We also determined that this effect 
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is strongly coupled to relative timing between the inversion pulse 
and application of the main anode-cathode pulse. We also have 
initiated brightness measurements of the emitted beam. As in our 
previous measurements at this Laboratory, we performed the mea- 
surement using a pepper pot technique. Beam-let profiles are 
recorded with a fast phosphor and gated cameras. We describe 
our apparatus and preliminary measurements. 


4304 Storage Rings 
Refer also to citation(s) 4919, 4931 


4953 (ANL/ASD/CP-79278) 3-D computations and mea- 
surements of accelerator magnets for the APS. Turner, L.R.; 
Kim, S.H.; Kim, K. Argonne National Lab., IL (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931013-2: Con- 
ference on computation of electromagnetic fields, Miami, FL 
(United States), 31 Oct - 4 nov 1993). Order Number DE94003210. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS), now under construction at 
Argonne National Laboratory (ANL), requires dipole, quadrupole, 
sextupole, and corrector magnets for each of its circular accelera- 
tor systems. Three-dimensional (3-D) field computations are 
needed to eliminate unwanted multipole fields from the ends of 
long quadrupole and dipole magnets and to guarantee that the flux 
levels in the poles of short magnets will not cause saturation. Mea- 


surements of the magnets show good agreement with the 
computations. 


4954 (ANL/ASD/CP-80704) Status of the fluorescent 
screens and image processing for the APS linac. Berg, W.; Ko, 
K. Argonne National Lab., IL (United States). [1993]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9310204-5: Beam _ instrumentation 
workshop, Santa Fe, NM (United States), 20-23 Oct 1993). Order 
Number DE94002207. Source: OSTI; NTIS; INIS; GPO Dep. 

Ten fluorescent screens and cameras determine the relative po- 
sition and image profile of the beam in both the electron and 
positron linacs at the Advanced Photon Source (APS). The timing 
techniques used to capture the beam image allow direct synchro- 
nization to the electron gun trigger to minimize timing uncertainties. 
This paper discusses the design and status of the APS linac fluo- 
rescent screen assemblies and imaging system. 


4955 (BNL-49529) Demonstration of no feasibility of a 
Crystalline Beam in a Betatron Magnet. Ruggiero, A.G. 
Brookhaven National Lab., Upton, NY (United States). 13 Sep 
1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE94002543. Source: OSTI; NTIS; INIS; GPO Dep. 

This technical report investigates the feasibility of a Crystalline 
Beam in a weak-focussing storage ring like a Betatron. At the 
same time the curvature effect due to the bending magnet is also 
investigated. As a special case, the example of a circular one- 
dimensional string of electrically charged particles is examined. It is 
found that the motion of the particles is unstable due to the depen- 
dence of the precession movement with respect to each other on 
their radial displacement. That is a form of negative-mass instability 
which can be avoided with an alternating-focussing structure corre- 
sponding to a transition energy above the energy of the particles. 
The calculation of the particie-particle interaction as well as of the 
forces due to the external magnetic field is done directly in the lab- 
oratory frame. The retarded potential expressions are used at this 
purpose. 


4956 (INIS-RU-357, pp. 3-17) IHEP accelerating and 
storage complex. Status and development. Myznikov, K.P. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. (CONF-9009329-: Workshop on physics at UNK, Protvino 
(USSR), 25-28 Sep 1990). In Third workshop ‘Physics at UNK’ 
(Proceedings). 269p. Order Number DES4607646. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Status of construction and development of the IHEP UNK are 
described. Basic characteristics of the pp-collider are presented. 
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The design of sc dipoles and quadrupoles is given. Training curves 
for sc magnets are presented. 8 refs. 


4957 (INIS-RU-357, pp. 18-27) Radiation levels in the 
UNK experiments. Azhgirey, |.L.; Mokhov, N.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1991. (CONF- 
9009329-: Workshop on physics at UNK, Protvino (USSR), 25-28 
Sep 1990). In Third workshop ‘Physics at UNK’ (Proceedings). 
269p. Order Number DE94607646. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper deals with the major sources of radiation setups, with 
a corresponding software and describes briefly what the radiation 
levels can be expected both in fixed target and collider experi- 
ments at the UNK. 


4958 (IYaF-92-44) Cooler-storage for the VEPP-5 injec- 
tion complex. Anashin, V.V. (and others); Belomestnykh, S.A.; 
Voroshilov, A.N. AN SSSR, Novosibirsk (Russian Federation). Inst. 
Yadernoj Fiziki. 1992. 47p. (In Russian). Order Number 
DE94607678. Source: OSTI; NTIS (US Sales Only); INIS. 

A cooler-storage for the VEPP-5 injection complex is described. 
The cooler-storage represents itself a storage ring with a monitor 
symmetry relative to two perpendicular axes. The magnetic struc- 
ture includes four quadrants, magnetic elements of which are 
powered seriesly with an analogous element in other quadrant. The 
magnetic field polarity does not change, electrons and positions 
are injected (and extracted) in opposite gaps and are rotated in op- 
posite directions. 2 refs.; 18 figs.; 9 tabs. 


4959 (IYaF-92-50) Precise drive of VLEPP linear collider 
elements positioning system. Balakin, V.E.; Valyaev, Yu.D.; Kol- 
magorov, A.V.; Krasnonosen’kikh, D.P.; Leont’evskaya, L.G. AN 
SSSR, Novosibirsk (Russian Federation). Inst. Yademoj Fiziki. 
1992. 32p. (In Russian). Order Number DE94607679. Source: 
OSTI; NTIS (US Sales Only); INIS. 


An experimental facility is described for precise positioning and 
stabilization of position of accelerating structures of the VLEPP lin- 
ear supercollider. Main characteristics, drive design and automatic 
control system device are presented. The described data are use- 
ful for designing systems for alignment of accelerating and focusing 
elements and other systems of VLEPP. 14 refs.; 18 figs.; 1 tab. 


4960 (IYaF-93-7) VLEPP 14 GHz accelerating section. 
Avdyev, M.A. (and others); Balakin, V.E.; Dolgashev, V.A. AN 
SSSR, Novosibirsk (Russian Federation). Inst. Yadernoj Fiziki. 
1993. 5ip. (In Russian). Order Number DE94607680. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results are presented of the work for production of the first 
dozen of the VLEPP accelerating sections at the operating 
frequency of 14 GHz. The choice of geometrical dimensions, toler- 
ances and design is described. Influence of a atmospheric 
conditions on the measured frequency is determined. A technique 
is described for measuring the eigenfrequencies of structure cells. 
Results of developing transformers of wave types and finished sec- 
tion characteristics are given. 26 refs.; 7 figs. 


4961 (JAERI-M-92-207, pp. 209-215) Synchrotron radia- 
tion: A powerful tool for materials science research. Iwasaki, 
Hiroshi (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 
1992. (CONF-9202184—: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

Radiation emitted from fast-moving electrons (or positrons), 
called synchrotron radiation, has many outstanding features that 
have not been observed for radiation so far available and offers 
new possibilities for materials science research. High brightness 
makes possible to produce a fine, but intense beam for the X-ray 
fluorescent analysis of very small area and produce an almost 
perfectly parallel beam for the detection of slight distortion of semi- 
conductor crystal lattices using X-ray topographic technique. It also 





enables us to follow the time changes in the two-dimensional distri- 
bution of X-ray diffuse scattering using a highly sensitive X-ray 
area detector. Intense, circularly polarized X-radiation from a spe- 
cially designed insertion device placed in the electron (positron) 
orbit can extract intensity components of the Compton scattering 
by unpaired electrons in ferromagnetic materials and thus provide 
an information on momentum distribution of these electrons. Se- 
lected examples of the application of synchrotron radiation to 
materials science research made at the Photon Factory are de- 
scribed. (author). 


4962 (JINR-E—9-92-187) Notes to a tunable lattice for 
realization flat beam and monochromatization schemes of Tau- 
charm factory. Beloshitskij, P.F. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems. 1992. 4p. 
Order Number DE94607681. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A tunable magnet lattice for realization flat beam and 
monochromatization schemes of tau-charm factory is proposed. 
The realization is achieved both by changing the emittance of col- 
liding e*e- beams and by changing the polarity of quadrupoles in 
micro-beta insertion. Two ways of changing emittance are used. 
The first is a change of phase advance in regular cells. The sec- 
ond is using of wigglers located in dispersion suppressors in flat 
beam scheme to increase emittance and wigglers located in 
straight sections with zero dispersion to decrease emittance in 
monochromatization scheme. 16 refs. 


4963 (JINR-R—9-92-226) Influence of nonlinearities in the 
UNK-1 magnetic field structure on betatron oscillations. 
Vorozhtsov, S.B. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems); Dmitrievskij, V.P.; Karamy- 
sheva, G.A.; Petrenko, |.|.; Chirkov, P.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1992. 12p. (In Russian). Order Number DE94607682. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results of numerical investigations of the effect of the sex- 
tupole and octupole nonlinearities of the magnetic field on the 
betatron motion are presented. The particle-tracking simulations 
were carried out for the investigation of linear and dynamic aper- 
tures of the working point of the accelerator. 9 refs.; 9 figs. 


4964 (JINR-R-9-92-310) Influence of monitor and kicker 
location errors on the damper system parameters (1 stage 
UNK). Zhabitskij, V.M. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1992. 14p. (in Russian). Order Number 
DE94607683. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of beam position monitors and damper kickers 
location errors on the transverse oscillations damper system pa- 
rameters is analyzed for arbitrary feedback circuits. It is obtained 
that stable region configuration depends only on the betatron 
phase advances between pick-ups and kickers. The numerical sim- 
ulation is made for the possible monitor and kicker location errors 
in the fast damper system for UNK-1 accelerator. This system in- 
cludes two monitors and two kickers in each plane of the beam 
transverse oscillations. 10 refs.; 5 figs. 


4965 (JINR-R-9-92-468) Accelerating of deuterons in UNK 
complex: Suggestion. Vasil'ev, A.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij); Vorozhtsov, S.B.; 
Dmitrievskij, V.P.; Myaeh, Eh.A.; Teplyakov, V.A. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems. 1992. 10p. (In Russian). Order Number DE94607684. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this article possible perspectives of using UNK for accelerating 
multicharged ions with minimal additions and changings in systems 
of complex UNK are considered. Deuteron accelerating is pro- 
posed as the minimum variant in which one supposes to reach 
energy till 1.5 TeV/nucleon in one beam. 13 refs.; 1 tab. 


4966 (LA-UR-93-3884) Beam diagnostics at high-intensity 
storage rings. Plum, M. Los Alamos National Lab., NM (United 
States). [1993]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9310204— 
4: Beam instrumentation workshop, Santa Fe, NM (United States), 
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20-23 Oct 1993). Order Number DE94002709. Source: 
NTIS; INIS; GPO Dep. 

Beam diagnostics at high-intensity facilities feature their own 
special set of problems and characteristics. Issues peculiar to high- 
intensity storage rings include beam loss, beam halos, extraction 
efficiency, beam in the gap, clearing electrodes, and beam-profile 
measurement. The Los Alamos Proton Storage Ring (PSR) is a 
nice example of a high-intensity storage ring. The author discusses 
in some detail three diagnostic systems currently in use at the PSR: 
the beam-loss-monitor system, the electron-clearing system, and 
the beam-in-the-gap monitor. Much of the discussion is inspired by 
the problems that were encountered and the useful things learned 
while commissioning and developing the PSR. Another inspiration 
is the work on the next-generation neutron-spallation source, also 
known as the National Center for Neutron Research (NCNR). 


OSTI; 


4967 (LBL-34405) Electronic systems for transverse 
coupled-bunch feedback in the Advanced Light Source (ALS). 
Barry, W.; Lambertson, G.R.; Lo, C.C. Lawrence Berkeley Lab., 
CA (United States). Oct 1993. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9310204—12: Beam instrumentation workshop, Santa Fe, 
NM (United States), 20-23 Oct 1993). Order Number DE94004005. 
Source: OSTI; NTIS; GPO Dep. 

In order to effectively control a large number of transverse 
coupled-bunch modes in the LBL Advanced Light Source (ALS) 
storage ring, a broad-band, bunch-by-bunch feedback system has 
been designed, and is beginning to undergo testing and commis- 
sioning. This paper addresses, in some detail, the major electronic 
components of the feedback system. In particular, the components 
described include: broad-band microwave position detection re- 
ceivers, closed orbit offset signal rejection circuitry, and baseband 
quadrature processing circuitry. 


4968 (SLAC-PUB-6337) The adjustable phase planar helli- 
cal undulator. Carr, R. (Stanford Linear Accelerator Center, Menlo 
Park, CA (United States)); Lidia, S. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States); Lawrence Berkeley Lab., 
CA (United States). Aug 1993. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515 ; 
AC03-76SF00098. (SLAC/SSRL-0052; LBL-34542; CONF- 
93051 1-494: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE94003434. Source: OSTI; NTIS; INIS; GPO Dep. 

The study of magnetic and biological materials which exhibit 
magnetic circular dichroism has created a demand for circularly po- 
larized x-rays whose helicity may be switched between the right 
and left hand senses. At present, circularly polarized x-rays are ob- 
tained from storage ring bending magnets by accepting radiation 
from above and below the axis, but insertion device sources are 
desired for greater intensity. Planar helical undulators are magnetic 
insertion devices that generate helical magnetic fields. The charged 
particle beam executes a helical trajectory in the device, and pro- 
duces elliptically polarized x-rays. The special case of circularly 
polarized x-rays is most in demand. We present here the design 
description of a new type of planar helical undulator, which we are 
constructing for the SPEAR storage ring at the Stanford Syn- 
chrotron Radiation Laboratory (SSRL). It comprises four rows of 
pure permanent magnet blocks, one row in each quadrant about 
the axis defined by the electron beam. Rows may be translated 
longitudinally with respect to each other to change the helicity of 
the magnetic field they create at the position of the beam. They 
may also be translated longitudinally to vary the energy of the x- 
rays emitted, unlike designs where this function is performed by 
varying the gap between the rows. This work includes numerical 
calculations of the fields, electron trajectories, x-ray spectra, off- 
axis effects, and mechanical design considerations. 


44 INSTRUMENTATION 


Refer also to citation(s) 4820 


ERA Vol. 19, No. 2 335 





44 INSTRUMENTATION 
4401 Radiation Instrumentation 


4401 Radiation Instrumentation 


Refer also to citation(s) 3151, 3361, 4808, 4903, 4915, 4917, 
4918, 5118, 5149, 5324, 5372, 5378, 5416, 5426, 5641, 5642, 
5678, 5701, 5837, 5852, 6009 


4969 (ANL/EP/CP-—79131) System design considerations 
for fast-neutron interrogation systems. Micklich, B.J.; Curry, 
B.P.; Fink, C.L.; Smith, D.L.; Yule, T.J. Argonne National Lab., IL 
(United States). [1993]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
93101644: International symposium on substance identification 
technologies, Innsbruck (Austria), 4-8 Oct 1993). Order Number 
DE94000447. Source: OSTI; NTIS; INIS; GPO Dep. 

Nonintrusive interrogation techniques that employ fast neutrons 
are of interest because of their sensitivity to light elements such as 
carbon, nitrogen, and oxygen. The primary requirement of a fast- 
neutron inspection system is to determine the value of atomic 
densities, or their ratios, over a volumetric grid superimposed on 
the object being interrogated. There are a wide variety of 
fast-neutron techniques that can provide this information. The dif- 
ferences between the various nuclear systems can be considered 
in light of the trade-offs relative to the performance requirements 
for each system’s components. Given a set of performance criteria, 
the operational requirements of the proposed nuclear systems may 
also differ. For instance, resolution standards will drive scanning 
times and tomographic requirements, both of which vary for the dif- 
ferent approaches. We are modelling a number of the fast-neutron 
interrogation techniques currently under consideration, to include 
Fast Neutron Transmission Spectroscopy (FNTS), Pulsed Fast 
Neutron Analysis (PFNA), and its variant, 14-MeV Associated Parti- 
cle Imaging (API). The goals of this effort are to determine the 
component requirements for each technique, identify trade-offs that 
system performance standards impose upon those component re- 
quirements, and assess the relative advantages and disadvantages 
of the different approaches. In determining the component 


requirements, we will consider how they are driven by system per- 


formance standards, such as image resolution, scanning time, and 
statistical uncertainty. In considering the trade-offs between system 
components, we concentrate primarily on those which are common 
to all approaches, for example: source characteristics versus de- 
tector array requirements. We will then use the analysis to propose 
some figures-of-merit that enable performance comparisons be- 
tween the various fast-neutron systems under consideration. The 
status of this ongoing effort is presented. 


4970 (ANL-HEP-CP-—93-78) Giant chambers. Derrick, M. Ar- 
gonne National Lab., IL (United States). [1993]. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930719-3: Conference on the bubble chamber 
and its role in particle physics, Geneva (Switzerland), 14-16 Jul 
1993). Order Number DE94002210. Source: OSTI; NTIS; INIS; 
GPO Dep. 


This report discusses giant bubble chambers used to detect neu- 
trinos. 


4971 (ARL-TR-109) Optical fibre temperature sensor 
technology and potential application in absorbed dose 
calorimetry. Allen, P.D.; Hargrave, N.J. Australian Radiation Lab.., 
Melbourne, VIC (Australia). Sep 1992. 46p. Order Number 
DE94609318. Source: OSTI; NTIS (US Sales Only); INIS. 

Optical fibre based sensors are proposed as a potential alterna- 
tive to the thermistors traditionally used as temperature sensors in 
absorbed dose calorimetry. The development of optical fibre tem- 
perature sensor technology over the last ten years is reviewed. 
The potential resolution of various optical techniques is assessed 
with particular reference to the requirements of absorbed dose 
calorimetry. Attention is drawn to other issues which would require 
investigation before the development of practical optical fibre sen- 
sors for this purpose could occur. 192 refs., 5 tabs., 4 figs. 


4972 (CEA-CONF—11406) From tomography to voluden- 
sitometry: radiation detectors for industrial control and 
medical instrumentation. Cuzin, M. CEA Centre d’Etudes de 
Grenoble, 38 (France). Direction des Technologies Avancees. 
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1993. 17p. (In French). (CONF-9302136-—: Electronic days on tech- 
nologies of sensors, Saclay (France), 2-4 Feb 1993). Order 
Number DE94609375. Source: OSTI; NTIS (US Sales Only); INIS. 
In this article, the author presents the main technological solu- 
tions, available or in development, on X-ray detectors in order to 
obtain a digital image in biomedical radiography or in industrial ra- 
diography: linear x-ray detectors and bidimensional x-ray detectors 
(memory radioluminescent screens, matrix plan detectors). 


4973 (CEA-CONF—11499) Standard test bench for 
calibrating instruments used to measure natural or artificial ra- 
dioactive airborne particulates. Charuau, J.; Grivaud, L.; Le 
Breton, M. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de |’Environnement et des Installa- 
tions. 1992. 4p. (in French). (CONF-9205305-: Worldwide 
achievement in public and occupational health protection against 
radiation (IRPA 8), Montreal (Canada), 17-23 May 1992). Order 
Number DE94609319. Source: OSTI; NTIS (US Sales Only); INIS. 

An aerodynamic calibration device, known as ICARE, has been 
set up in France at the Saclay Research Centre to certify instru- 
ments used to measure natural or artificial airborne radioactive 
particulate contamination or radon. ICARE can calibrate passive 
detectors and monitors with sampling air flow-rates of less than 60 
m°/h. The adjustment of such parameters as *2@Rn daughters vol- 
ume activity, attached fraction and equilibrium factor, and the 
volume activity and size of a or G emitter carrying aerosols, allows 
realistic conditions to be obtained. ICARE complies with monitor 
test method standard currently under development by the Interna- 
tional Electrotechnical Commission. 


4974 (CEA-CONF—11613) Fast GaAs photoconductor re- 
sponses to subnanosecond proton pulses. Pochet, T. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’instrumentation Nucleaire); Brullot, B.; Galli, R.; 
Lecat, X.; Rubbelynck, C. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Electronique et d’'Instrumentation 
Nucleaire. 1993. 6p. (CONF-930405—: Spring meeting of the Mate- 
rials Research Society, San Francisco, CA (United States), 12-16 
Apr 1993). Order Number DE94609355. Source: OSTI; NTIS (US 
Sales Only); INIS. 

GaAs photoconductors have been tailored to detect ultrafast pro- 
ton pulses having energies ranging between 4 and 9 MeV. The 
sensitivity, the linearity and the speed of response of the devices 
are analyzed as a function of their neutron pre-irradiation treat- 
ment. The dependence of the sensitivity on the proton energy and 
the applied polarization is also studied. Finally, the experimental 
results are compared with a simple theoretical model. 


4975 (CEA-CONF—-11614) Charge collection processes in 
a-Si:H p-i-n detectors. Pochet, T. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d'Instrumentation Nucleaire. 1993. 7p. (CONF-930405-: Spring 
meeting of the Materials Research Society, San Francisco, CA 
(United States), 12-16 Apr 1993). Order Number DE94609356. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Charge induced as a function of time in a-Si:H p-i-n detectors by 
protons having energies ranging between 5 and 12 MeV have 
been studied. A multiple trapping transport model is developed in 
order to explain the non saturation of the collected charge with 
bias and evidence of a bias dependent recombination process is 
shown. The dependence of the total induced charge (the detector 
efficiency) with bias can be expressed by an Onsager function with 
a thermalization distance of 34 A. 


4976 (CEA-CONF-11615) Image detectors in industrial ra- 
diography: state of thinks and perspectives. Peyret, O. CEA 
Centre d’Etudes de Grenoble, 38 (France). Direction des Technolo- 
gies Avancees. 1993. 16p. (In French). (CONF-9305308-: Study 
days on image detectors in industrial radiography, Grenoble 
(France), 25 May 1993). Order Number DE94609376. Source: 
OSTI; NTIS (US Sales Only); INIS. 


In this paper we give the different detectors used for non de- 
structive control in industrial radiography. 


4977 (CNIC—00704) Measurement of small-angle elastic 
scattering cross sections of fast neutron. Wan Dairong (institute 





of Nuclear Science and Technology of Sichuan Univ., Chengdu 
(China)); Dai Yunsheng; Liang Xuecai; Cao Jianhua. China Nuclear 
Information Centre, Beijing, BJ (China). Nov 1993. 7p. (SUINST-— 
0007.). Order Number DE94609377. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A position-sensitive detector has been developed for studying 
small angle scattering of fast neutrons. The detector mainly con- 
sists of two photomultiplier tubes to monitor the liquid scintillator. 
The time difference between two signals from two photomultiplier 
tubes is used to determine the position of light emitted. The 14.7 
MeV neutron elastic scattering differential cross section of Zr, Nb, 
Ti and Pb were measured by position-sensitive detector and asso- 
ciated particle time-of-flight method at the angles from 3 deg to 15 
deg. The corrections for neutron fluence attenuation, multiple scat- 
tering and finite geometry are performed by using Monte-Carlo 
method. The experimental results provide data needed in nuclear 
engineering design. 


4978 (DOE/ER/79124-T1) Detector development and test 
facility: [Annual] technical report, [August 1, 1992—July 31, 
1993]. Reeder, D.D. Wisconsin Univ., Madison, WI (United States). 
30 Jun 1993. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-92ER79124. Order Number 
DE94001222. Source: OSTI; NTIS; INIS; GPO Dep. 

Following the ideas presented in the proposal to the DoE, we 
have begun to acquire the equipment needed to design, develop 
construct and test the electronic and mechanical features of detec- 
tors used in High Energy Physics Experiments. A guiding principle 
for the effort is to achieve integrated electronic and mechanical de- 
signs which meet the demanding specifications of the modern 
hadron collider environment yet minimize costs. This requires state 
of the art simulation of signal processing as well as detailed calcu- 
lations of heat transfer and finite element analysis of structural 
integrity. 


4979 (EUR-14411, pp. 1-68) Cosmic and _ terrestrial 
gamma radiation measurement. Lowder, W.M.; Miller, KM. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1993. In Fifth International Symposium on the natural radiation en- 
vironment. 282p. Order Number DE94608870. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper, after a brief review of the most common methods 
for environmental radiation measurement, attention is focused on 
how the data obtained are utilized and interpreted, particularly with 
respect to the identification of the various sources of the radiation 
being measured and the quantification of radionuclide concentra- 
tions, distributions and dose contributions. 14 refs., 2 tabs., 2 figs. 


4980 (FNAL/C—93/215) High counting rate resistive-plate 
chamber. Anderson, D.F.; Kwan, S.; Peskov, V. Fermi National 
Accelerator Lab., Batavia, IL (United States). Aug 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9309256—4: 3. London confer- 
ence on position-sensitive detectors, London (United Kingdom), 
6-10 Sep 1993). Order Number DE94002430. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Resistive-glass, parallel-plate chambers are studied in both spark 
and avalanche modes. In the avalanche mode rates of over 
10°s-'cm~-? are achievable with a total collected charges per 
pulse of 10° electrons. Operated at low pressure and with 
secondary-electron emission from a porous Csl surface, a timing 
resolution of 600 ps has been measured. Future improvements are 
discussed. 


4981 (FNAL/C—93/250) Cs based photocathodes for 
gaseous detectors. Borovick-Romanov, A. (inst. for Physical 
Problems (Russian Federation)); Peskov, V. Fermi National Accel- 
erator Lab., Batavia, IL (United States). Aug 1993. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-9309256-1: 3. London conference on 
position-sensitive detectors, London (United Kingdom), 6-10 Sep 
1993). Order Number DE94001514. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We demonstrated that some standard photocathodes SbCs, 
GaAs(Cs), Au(Cs) can easily be manufactured for use inside 
gaseous detectors. When filed with clean quenched gases such 
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detectors have a quantum efficiency of a few percent in the visible 
region of the spectra and can operate at a gain >10°. We tried to 
make these photocathodes more air stable by protecting their sur- 
faces with a thin layer of Csi or liquid TMAE. The most air stable 
were photocathodes with a Csi protective layer. A wavelengths 
<185 nm such photocathodes have the highest quantum efficiency 
among all known air stable photocathodes, including Csl. Gaseous 
detectors with such photocathodes can operate at a gain of 10°. 
Results of first tests of doped Cs| photocathode are also presented. 
Possible fields of application of new photocathodes are discussed. 


4982 (IA-1481, pp. 164-165) Some dosimetric characteris- 
tic of the residual dose and the photo-transferred 
thermoluminescence for LIF:Ti,Mg. Ben-Shachar, B.; German, 
U.; Naim, E. Israel Atomic Energy Commission, Tel Aviv (Israel). 
Licensing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSEMETERS/ 
performance; LITHIUM FLUORIDES; PERFORMANCE 


4983 (lIA-1481, pp. 164-165) Calibration of thermolumines- 
cent dosimeter badges to beta ray spectra from **P. German, 
U.; Ben-Shachar, B.; Naim, E. Israel Atomic Energy Commission, 
Tel Aviv (Israel). Licensing Div. Jul 1993. In Research laboratories 
annual report 1992. 279p. Order Number DE94608124. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSEMETERS/ 
calibration; BETA DETECTION; BETA DOSIMETRY; PHOSPHO- 
RUS 32; CALIBRATION 


4984 (IA-1481, pp. 165-166) Limitation of absolute activity 
determination of '*1 Sources. Oelled, O.; German, U.; Naim, E. 
Israel Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. 
Jul 1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IODINE 125/coincidence methods; KEV 
RANGE 10-100 


4985 (IA-1481, pp. 168-169) The anomalous dosimetric 
characteristics of peak 4 in TLD-100. Ben-Shachar, B.; Horowitz, 
Y.S. Israel Atomic Energy Commission, Tel Aviv (Israel). Licensing 
Div. Jul 1993. In Research laboratories annual report 1992. 279p. 
Order Number DE94608124. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. THERMOLUMINESCENT DOSEMETERS/ 
dose-response relationships; SPECTRA UNFOLDING 


4986 (IA-1481, pp. 170) Kinetic trapping of the main dosi- 
metric peak in LiF:Cu,Mg,P via ‘prompt’ and ‘residual’ 
isothermal decay. Mahajana, J.; Yossian, D.; Horowitz, Y.S.; 
Horowitz, A. Israel Atomic Energy Commission, Tel Aviv (Israel). Li- 
censing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSEMETERS/ 
spectra unfolding; LITHIUM FLUORIDES 


4987 (IA-1481, pp. 172) Energy dependence of CaSO,:Tm 
and Li.B,07:Cu thermoluminescent phosphors. Hoffman, J.M.; 
Catchen, G.L.; Ben-Shachar, B. Israel Atomic Energy Commission, 
Tel Aviv (Israel). Licensing Div. Jul 1993. In Research laboratories 
annual report 1992. 279p. Order Number DE94608124. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSEMETERS/ 
dose-response relationships; ENERGY DEPENDENCE; INOR- 
GANIC PHOSPHORS; KEV RANGE 10-100; MEV RANGE 01-10 


4988 (IA-1481, pp. 172-173) Extrapolation chamber char- 
acterization of Panasonic dosimeter response to °Sr°Y and 
204T| beta radiation. Hoffman, J.; Catchen, G.L.; Ben-Shachar, B. 
Israel Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. 
Jul 1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSEMETERS/ 
beta detection; RADIATION ABSORPTION ANALYSIS 
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4989 (IA-1481, pp. 173-174) Review of Panasonic 
thermoluminescent dosimeter (TLD) phosphor properties. Ben- 
Shachar, B.; Hoffman, J.M.; Catchen, G.L. Israel Atomic Energy 
Commission, Tel Aviv (israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSEMETERS/ 
photosensitivity; COMPARATIVE EVALUATIONS; INORGANIC 
PHOSPHORS; PHOTOSENSITIVITY; ULTRAVIOLET RADIATION 


4990 (1A-1481, pp. 176) Thermoluminescent LIF:Cu,Mg,P 
for gamma ray dosimetry in mixed fast neutron-gamma ray 
fields. Horowitz, Y.S.; Ben-Shachar, B. Israel Atomic Energy Com- 
mission, Tel Aviv (Israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GAMMA DOSIMETRY/energy resolution; 
FAST NEUTRONS; LITHIUM FLUORIDES; THERMOLUMINES- 
CENT DOSEMETERS 


4991 (IA-1481, pp. 176-177) Dosimetric characterization 
of the high temperature peaks of LIF:Mg,Ti and CaF2:Tm using 
computerized glow curve deconvolution. Ben-Shachar, B.; 
Horowitz, Y.S. Israel Atomic Energy Commission, Tel Aviv (Israel). 
Licensing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSEMETERS/ 
spectra unfolding; CALCIUM FLUORIDES; GLOW CURVE; 
LITHIUM FLUORIDES 


4992 (IA-1481, pp. 178) Fermi program to study modifica- 


tion of of the Panasonic thermoluminescent dosimeter (TLD) 
to effect an accurate beta dosimeter. Ben-Shachar, B.; Levine, 
S.H. Israel Atomic Energy Commission, Tel Aviv (Israel). Licensing 
Div. Jul 1993. In Research laboratories annual report 1992. 279p. 
Order Number DE94608124. Source: OSTI; NTIS (US Sales Only); 


INIS. 
Short communication. 
dosemeters 


BETA DOSIMETRY/thermoluminescent 


4993 (IA-1481, pp. 180-181) Improvement of low level 
dose measurements. Ben-Shachar, B. Israel Atomic Energy Com- 
mission, Tel Aviv (Israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSIMETRY/ 
low level counting 


4994 (IA-1481, pp. 207-209) Tracking particles in high- 
energy particle detector using a neural gas networks. 
Goldstein, M. Israel Atomic Energy Commission, Tel Aviv (Israel). 
Licensing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. PARTICLE IDENTIFICATION/neural net- 
works; DATA ANALYSIS; ELECTRON-POSITRON COLLISIONS; 


GAS TRACK DETECTORS; ON-LINE SYSTEMS; REAL TIME 
SYSTEMS 


4995 (IFVE-ONF—92-20) Study on performances of the 
SPACAL-type gas calorimeters by means of the GEANT3.14 
code simulation. Babintsev, V.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1992. 37p. (In Russian). Order 
Number DE94607843. Source: OSTI; NTIS (US Sales Only); INIS. 

Some properties of gas calorimeters made of lead and gas tubes 
under under high pressure (SPACAL-type) are investigated by 
means of a simulation on the GEANT3.14 code. It is observed that 
there is a well defined orientation of gas tubes to the beam particle 
direction at which the calorimeters have a property of the compen- 
sation. The energy resolution and compensation parameter of 
these calorimeters enable to use it in the bad radiation conditions 
especially in the region of small angles to the direction of colliding 
high energy particles. 10 refs.; 12 figs.; 2 tabs. 
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4996 (IFVE-ONF-92-24) On possibility to create the scin- 
tillation trigger for liquid-argon neutrino detector. Belikov, S.V.; 
Gurzhiev, S.N.; Kochetkov, V.I.; Startsev, V.S. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 15p. (In 
Russian). Order Number DE94607844. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Different methods of the trigger organization for the liquid argon 
neutrino detector of the Tagged Neutrino Facility are discussed and 
the construction of the fast scintillating trigger using polymethyl- 
methacrylate as the base of the scintillator is proposed. As a result 
of experimental investigations photomultiplier PM-84-3 with a stan- 
dard devider was choosen. Characteristics for the scintillator and 
the wavelength shifter, which are required for creating a highly effi- 
cient (90%) fast <=5 ns trigger suitable for a liquid argon under 
increased pressure (P<=3 atm) were defined. 10 refs.; 6 figs.; 1 
tab. 


4997 (INIS-mf-13722) Sign of Radon for locate geother- 
mic sources. Gonzalez Teran, D. Universidad Nacional Autonoma 
de Mexico, Mexico City (Mexico). Facultad de Ingenieria. 1991. 
98p. (In Spanish). Order Number DE94607877. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Evaluation of a geothermic field is based upon geological, geo- 
physical and geochemical studies that enable the evaluation of the 
deposit potential, that is to say, the amount of energy per unit 
mass, the volume of the trapped fluid, vapor fraction and fluid 
chemistry. This thesis has as its objective the evaluation of radon 
gas emanation in high potential geothermic zones in order to utilize 
the results as a low cost and easy to manage complimentary tool 
in geothermic source prospection. In chapter | the importance and 
evaluation of a geothermic deposit is discussed. In chapter Il the 
general characteristics of radon are discussed: its radioactivity and 
behavior upon diffusion over the earth's surface> Chapter Ill es- 
tablishes the approach used in the geothermic field of Los Azufres, 
Michoacan, to carry out samplings of radon and the laboratory 
techniques that were used to evaluate the concentration of radon 
in the subsoil. Finally in chapter IV measurements of radon in the 
field are compared to geological faults in the area under study. The 
sampling zones were: low geothermic potential zone of the north- 
ern and the southern zone having a greater geothermic potential 
than that in the north. The study was carried out at different sam- 
pling times using plastics detectors of from 30 to 46 days from 
February to July. From the results obtained we concluded that the 
emission of radon was greater in the zones of greatest geothermic 
potential than in the low geothermic potential zones it was also af- 
fected by the fault structure and the time of year in which sampling 
was done. (Author). 


4998 (INIS-mf-13731, pp. 114) Submicroscopic nuclear 
track kinetic theory. Mazzei, R. (Dept. de Radiobiologia, Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina)). 
Academia Sinica, Beijing, BJ (China). Inst. of Atomic Energy. Sep 
1992. 383p. (CONF-9209413-: 16. international conference on 
nuclear tracks in solids, Beijing (China), 7-11 Sep 1992). In 16. in- 
ternational conference on nuclear tracks in solids: abstracts. Order 
Number DE94604043. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PARTICLE TRACKS/distribution; PARTI- 
CLE TRACKSkkinetics; ETCHING; DISTRIBUTION; KINETICS; 
TIME DEPENDENCE; VARIATIONAL METHODS 


4999 (INIS-RU-357, pp. 31-45) Development of method of 
multiware detectors working in high rate environment. Kalmar, 
H. (Joint Inst. for Nuclear Research, Dubna (Russian Federation)); 
Komissarov, E.V.; Kurbatov, V.S. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. (CONF-9009329-: 
Workshop on physics at UNK, Protvino (USSR), 25-28 Sep 1990). 
In Third workshop ‘Physics at UNK’ (Proceedings). 269p. Order 
Number DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

The principality new technology of production wire chambers has 
been developed and practically applied. It permits highly accurate 
manufacture of small gap chambers with a large sensitive area and 
practically any interelectrode gap and signal wire spacing. The 
mode of operations of small gap chamber with a thick anode wire 





filled with the CF,-isobuthane mixture is investigated at the high 
gas amplification. 12 refs. 


5000 (INIS-RU-357, pp. 51-63) Development of tracking 
detectors based on capillaries with liquid scintillators. 
Golovkin, S.V. (and others); Gorin, A.M.; Kulichenko, A.V. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. (CONF-9009329-: Workshop on physics at UNK, Protvino 
(USSR), 25-28 Sep 1990). In Third workshop ’Physics at UNK’ 
(Proceedings). 269p. Order Number DE94607646. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This is devoted to the study of a new type of detector based on 
capillaries with a liquid scintillator to be used in colliding experi- 
ments. 26 refs. 


5001 (INIS-RU-357, pp. 64-77) Study of planar silicon de- 
tector performances in high energy particle beams. Kachanov, 
V.A. (and others); Khodyrev, V.Yu.; Kurchaninov, L.L. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. (CONF-9009329-: Workshop on physics at UNK, Protvino 
(USSR), 25-28 Sep 1990). In Third workshop ’Physics at UNK’ 
(Proceedings). 269p. Order Number DE94607646. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The technology of planar silicon detectors has been described. 
The characteristics of microstrip detectors have been studied on 
beams. The minimum ionization particles signal-to noise is 6 
(FWHM). The full-scale prototypes of the detectors for ’Neptun’ 
were made. 5 refs. 


5002 (INIS-RU-357, pp. 81-94) R and D on compact, fast 
and radiation-hard materials for total-absorption EM- 
calorimeters. Kobayashi, M. (and others); Ishii, M.; Krivandina, 
E.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1991. (CONF-9009329-: Workshop on physics at UNK, 
Protvino (USSR), 25-28 Sep 1990). In Third workshop ‘Physics at 
UNK’ (Proceedings). 269p. Order Number DE94607646. Source: 
OSTI; NTIS (US Sales Only); INIS. 

CeF3, Gd2SiOs5(Ce-doped), PbF.2 crystals have been tested 
including excitation - emission spectrum, transmission stectrum, ra- 
diation hardness. No sizable degradation have been observed. The 
results are discussed from a viewpoint of using them in EM- 
calorimeters. 17 refs. 


5003 (INIS-RU-357, pp. 95-101) Compensated hadron 
calorimeter with lead absorber of Experiment NEPTUN. 
Alekseev, G.A. (and others); Apokin, V.D.; Grishin, V.N. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. (CONF-9009329-: Workshop on physics at UNK, Protvino 
(USSR), 25-28 Sep 1990). In Third workshop ‘Physics at UNK’ 
(Proceedings). 269p. Order Number DE94607646. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The design of 100-cell hadron calorimeter to be used in NEP- 
TUN experiment is described. Measurements of the prototype 
consisting of 9 cells were made using 40 GeV x-meson and 70 
GeV proton beams. 14 refs. 


5004 (INIS-RU-357, pp. 102-107) Multiplate ionization 
calorimeter with compressed gas. Aseev, A.A. (AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.); Kozlov, V.A.; 
Sokolovskij, K.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. (CONF-9009329-: Workshop on physics 
at UNK, Protvino (USSR), 25-28 Sep 1990). In Third workshop 
‘Physics at UNK’ (Proceedings). 269p. Order Number 
DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

The description and characteristics of a high-counting rate ion- 
ization calorimeter with compressed, gas mixture are presented. 


5005 (INIS-RU-357, pp. 108-115) Sampling gas ionization 
electromagnetic calorimeter. Khazins, D.M. (Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation)); Kuritchin, A.A.; 
Kladiva, E. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
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Vysokikh Ehnergij. 1991. (CONF-9009329-: Workshop on physics 
at UNK, Protvino (USSR), 25-28 Sep 1990). In Third workshop 
‘Physics at UNK’ (Proceedings). 269p. Order Number 
DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of the experimental study of a model of the sampling 
electromagnetic calorimeter with gas readout are presented. The 
energy resolution versus the pressure of the Xe+CH, gas mixture 
is measured. The space resolution versus the coordinate of the 
electron is obtained which is equal to 0.8 mm. The resistance to 
radiation is 10'° rad. 10 refs. 


5006 (INIS-RU-357, pp. 116-121) New approaches in 
calorimetry. Gurzhiev, A.N. (and others); Derevshchikov, A.A.; 
Khodyrev, V.Yu. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. (CONF-9009329—: Workshop on physics 
at UNK, Protvino (USSR), 25-28 Sep 1990). In Third workshop 
‘Physics at UNK’ (Proceedings). 269p. Order Number 
DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

New approaches in calorimetry with a counting rate of 10° parti- 
cles/em?/S for a year without replacement of the apparatus are 
described. The idea of using electron multipliers as an active ele- 
ment in sandwich calorimeters is proposed. 4 refs. 


5007 (INIS-RU-357, pp. 122-125) On the possibility of de- 
sign of secondary emission flight type calorimeter. Bitsadze, 
G.S.; Medvedkov, A.M.; Rykalin, V.I. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. (CONF-9009329-: 
Workshop on physics at UNK, Protvino (USSR), 25-28 Sep 1990). 
In Third workshop ’Physics at UNK’ (Proceedings). 269p. Order 
Number DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

Some measurements and preliminary results are obtained in or- 
der to design a secondary emission flight type calorimeter for 
colliding beam experiments. 1 ref. 


5008 (INIS-RU-357, pp. 126-133) Tungsten electromag- 
netic calorimeter of ‘spaghetti’ type. Dzhelyznin, R.1.; Zaitsev, 
A.M.; Zaichenko, A.A.; Ostashkov, A.P.; Slobodyuk, E.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. (CONF-9009329—: Workshop on physics at UNK, Protvino 
(USSR), 25-28 Sep 1990). In Third workshop ‘Physics at UNK’ 
(Proceedings). 269p. Order Number DE94607646. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Radiation resistant ‘spaghetti’ type tungsten and scintillating on 
fibers was designed, manufactures and tested in the 9 GeV ele- 
cron beam. A peculiar feature of the calorimeter is the dependence 
of the pulse height spectrum shape on the angle between the inci- 
dent particle and fibers. The coordinate resolution is 0.8 mm for 9 
GeV electrons. 9 refs. 


5009 (INIS-RU-357, pp. 134-143) Investigation of charac- 
teristics of some materials for electromagnetic calorimeters. 
Britvich, G.I. (and others); Peresypkin, A.1.; Vasil’chenko, V.G. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. (CONF-9009329-: Workshop on physics at UNK, Protvino 
(USSR), 25-28 Sep 1990). In Third workshop ‘Physics at UNK’ 
(Proceedings). 269p. Order Number DES94607646. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Radiation resistance of some heavy metal crystal, solid solutions 
and oxide crystals to be used as materials for a EM-calorimeters 
have been investigated. It is shown that some heavy crystals with 
the radiation resistance of 10’ rad with the level of impurities of 
about 10-° can be used for EM-calorimeters. 23 refs. 


5010 (INIS-RU-357, pp. 144-147) On the ionization scinti- 
lation calorimeter based on KMgF3 crystal. Buzulutskov, A.F. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1991. (CONF-9009329-: Workshop on physics at UNK, 
Protvino (USSR), 25-28 Sep 1990). In Third workshop ’Physics at 
UNK’ (Proceedings). 269p. Order Number DE94607646. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The advantage of using ionization scintillation calorimeter in ex- 
periments on superhigh luminosity colliders is shown. The 
calorimeter consists of absolute plate. KMgF3 scintillator, ionization 
chamber with wire anode and Csl photocathode. 8 refs. 


5011 (INIS-RU-357, pp. 148-153) Alpha-particle spectrom- 
eter based on YAIO,:Ce* crystal scintillator. Kachanov, V.A. 
(and others); Rykalin, V.V.; Khodyrev, V.Yu. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1991. (CONF- 
9009329-: Workshop on physics at UNK, Protvino (USSR), 25-28 
Sep 1990). In Third workshop ‘Physics at UNK’ (Proceedings). 
269p. Order Number DE94607646. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The results on testing a prototype of alpha-spectrometer pro- 
duced on the basis of Cs-activated yttrium ortholuminate are 
presented. It is shown, that at the energy resolution of 2% one can 
determine the pollution of environment and to separate different 
groups of nuclides. 2 refs. 


5012 (INIS-RU-357, pp. 157-164) Characteristics of point 
focusing image intensifiers and hybrid PMs as elements of 
multichannel particle detectors. Gorin, A.M.; Lyapunov, G.M.; 
Medvedkov, A.M.; Rykalin, V.I.; Rykalin, V.V. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1991. (CONF- 
9009329-: Workshop on physics at UNK, Protvino (USSR), 25-28 
Sep 1990). In Third workshop ’Physics at UNK’ (Proceedings). 
269p. Order Number DE94607646. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Parameters of the two new devices for multichannel coordinate 
Cherenkov and scintillation detectors are discussed. The first one 
is an input element of multichannel system based on image inten- 
sifiers. 9 refs. 


5013 (INIS-RU-357, pp. 165-172) An X-ray transition radia- 
tion detector based on streamer tubes. Avakian, R.O. (AN 
Armyanskoj SSR, Erevan (Armenia). Inst. Fiziki); Aivazian, R.B.; 
Gavalian, V.G.; Chilingarian, A.A.; Shikhliarov, K.K. Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1991. (CONF- 
9009329-: Workshop on physics at UNK, Protvino (USSR), 25-28 
Sep 1990). In Third workshop ‘Physics at UNK’ (Proceedings). 
269p. Order Number DE94607646. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Construction of X-ray transition detector (TRD) mated with an 
electromagnetic calorimeter with the purpose of e/7-separation is 
considered. Test results of small-scale model of TDR are pre- 
sented. 14 refs. 


5014 (INIS-RU-357, pp. 237-241) Timimg at high intensive 
background rates. Fixed target experiment. Kozhevnikov, Yu.A. 
(Joint Inst. for Nuciear Research, Dubna (Russian Federation)). 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1991. (CONF-9009829—-: Workshop on physics at UNK, 
Protvino (USSR), 25-28 Sep 1990). In Third workshop ‘Physics at 
UNK’ (Proceedings). 269p. Order Number DE94607646. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The low-level trigger design for set-up aimed to search and mea- 
sure the cp-violation in B-meson decays is discussed. 


5015 (INIS-RU-357, pp. 242-245) Low-noise low input 
impedance preamplifier for ionization calorimeters. Fedyakin, 
N.M.; Krasnokutskij, R.N.; Kurchaninov, L.L.; Shuvalov, R.S.; 
Sushkov, V.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. (CONF-9009329-: Workshop on physics 
at UNK, Protvino (USSR), 25-28 Sep 1990). In Third workshop 
‘Physics at UNK’ (Proceedings). 269p. Order Number 
DE94607646. Source: OSTI; NTIS (US Sales Only); INIS. 

The low-noise current-sensitive preamplifier for ionization 
calorimeters is proposed. The equivalent noise charge as a func- 
tion of the input transmission line length is measured. 


5016 


(ITEP-36-91) Lambdameter. Degtyarenko, P.V. (and 
others); Efremenko, Yu.V.; Fedorov, V.B. Gosudarstvennyj Komitet 
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po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
Federation). Inst. Fiziki Vysokikh Ehnergij. 1991. 28p. Order Num- 
ber DE94607845. Source: OSTI; NTIS (US Sales Only); INIS. 

The design and characteristics are given of a ‘'Lambdameter’ 
detector, which is specially intended to investigate ‘cumulative’ A°- 
hyperons in the region of fragmentation of a target nucleus at rest 
in hadron-nucleus interactions under different initial conditions. 
Possible in the existing versions are measurements: of the spectra 
of A°-particles in the range of kinetic energy T from 40 to 150 MeV 
with a resolution of about 5 MeV, with a relative systematic error of 
max. 5% in determination of do/dT within the given experiment and 
with an absolute systematic error of max 10%, of the cross sec- 
tions for production (yields) with the same accuracy; and of the 
polarization with an accuracy of better than 4%. In the first run of 
experiments at the ITEP accelerator cumulative A°-particles were 
detected at an angle of 90 deg in the lab system. 16 refs.; 6 figs. 


5017 (JINR—13-92-120) Multidetector system of registra- 
tion and acquisition spectrometric information on the basis of 
the 64Kx24 bit storage unit. Brankowski, J.; Ermakov, V.A.; 
Sirotin, A.P.; Chelnokov, M.L.; Shirokov, V.K. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Neutron Physics. 
1992. 8p. (In Russian). Order Number DE94607826. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The multidetector system of registration and storage spectrome- 
ter information on the basis of the 64Kx24 bit storage unit, 
described in this work, is used in the multidetector system of regis- 
tration and storage spectrometer information of the KDSOG 
spectrometer. 5 refs.; 4 figs. 


5018 (JINR-13-92-122) Acquisition, control and monitor- 
ing system of neutron high resolution spectrometer of IBR-2 
reactor. Vagov, V.A.; Walter, K.; Sirotin, A.P.; Tishin, V.G.; Fojtus, 
K. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Neutron Physics. 1992. 6p. (In Russian). Order Number 
DE94607827. Source: OSTI; NTIS (US Sales Only); INIS. 

The multidetector system of registration and storage spectrome- 
ter information on the basis of the 64Kx24 bit storage unit, counters 
block and control storage block, described in this work, is used in 
the multidetector system of registration and storage spectrometer 
information of the NSBR spectrometer. 6 refs.; 3 figs.; 1 tab. 


5019 (JINR-13-92-123) Executive mechanisms control in 
structure of experimental plants TEXT, DBR of the IBR-2, IBR- 
30 reactors. Viadimirov, V.A.; Georgiev, D.; Zen En Ken; Lazin, 
V.1.; Ostrovnoj, A.I.; Petukhova, T.B.; Salamatin, |.M.; Sirotin, A.P.; 
Trepalin, V.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Neutron Physics. 1992. 12p. (In Russian). Or- 
der Number DE94607828. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Task of executive mechanisms control in the structure of experi- 
mental plant TEXT, DBR of the IBR-2, IBR-30 reactors is made up. 
The application zone of the CAMAC control block (BIUM) on the 
basis of the K1801VM1 microprocessor is extended: for different 
types of executive mechanisms with control pulse; for different 
types of executive mechanisms with the movement between con- 
trol points. The block of control and monitoring information of 
executive mechanisms is represented by the text file of PK. 6 refs.; 
5 figs.; 1 tab. 


5020 (JINR-E—1-92-189) A new experimental method for 
hadron field research and operative dose control on accelera- 
tors and accelerator-based facilities. Yurevich, V.1. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy); Nikolaev, V.A.; Yakovlev, R.M.; Vasil’kov, R.G. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1992. 8p. Order Number DE94607846. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

A new method of hadron spatial-energy distribution analysis is 
described. The threshold detectors technique based on fusion and 
spallation reactions is used for hadron detection. Fission and spal- 
lation fragments are registered with solid state nuclear track 
detectors on the lavsan base with off-line automated track count- 
ing. Fission fragments are also detected with thin-film breakdown 
counters with on-line data processing. Method characteristics and 





different possible applications in fundamental and applied scientific 
research on accelerators are discussed. 10 refs.; 6 figs.; 1 tab. 


5021 (JINR-E—1-92-199) High precision straw tube cham- 
ber with cathode readout. Bychkov, V.N. (and others); Golutvin, 
.A.; Ershov, Yu.V. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1992. 8p. Order Number DE94607847. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

The high precision straw chamber with cathode readout was 
constructed and investigated. The 10 mm straws were made of 
aluminized mylar strip with transparent longitudinal window. The X 
coordinate information has been taken from the cathode strips as 
induced charges and investigated via centroid method. The spatial 
resolution o=120 um has been obtained with signal/noise ratio 
about 60. The possible ways for improving the signal/noise ratio 
have been described. 7 refs.; 8 figs. 


5022 (JINR-E-—1-92-206) Two methods to estimate the 
position resolution for straw chambers with strip readout. Go- 
lutvin, 1.A.; Movchan, S.A.; Peshekhonov, V.D.; Preda, T. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1992. 7p. 
Order Number DE94607848. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Nucl. Instrum. Methods. 

The centroid and charge-ratio methods are presented to estimate 
the position resolution of the straw chambers with strip readout. 
For the straw chambers of 10 mm in diameter, the highest position 
resolution was obtained for a strip pitch of 5 mm. With the centroid 
method and perpendicular X-ray beam, the position resolution was 
~120 um, for the signal-to-noise ratio of 60-65. The charge-ratio 
method has demonstrated ~10% better position resolution at the 
edges of the strip. 6 refs.; 5 figs. 


5023 (JINR-E—1-92-249) Experimental setup for study of 
hadron and hard photon production in nucleus-nucleus colli- 
sions. Yurevich, V.I. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy); Yakovlev, R.M.; 
Lyapin, V.G.; Tsvetkov, 1.0.; Daniehl’, A.V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1992. 
14p. Order Number DE94607849. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The tandem of the AE-E and t-E spectrometers has been mode 
at an external heavy-ion beam channel of the JINR synchropha- 
sotron for an experimental study of short-lived extreme nuclear 
matter states by inclusive measurements of double differential 
cross sections of hadron and hard photon production in central 
nucleus-nucleus collisions. The possibilities and characteristics of 
this setup are discussed. 8 refs.; 11 figs.; 2 tabs. 


5024 (JINR-E—1-92-250) Experimental setups and meth- 
ods to obtain new nuclear data at intermediate and high 
energies. Kovalenko, A.D. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy); Panebratsev, 
Yu.A.; Shimanskiij, S.S.; Yurevich, V.1.; Yakovlev, R.M. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of High 
Energy. 1992. 18p. Order Number DE94607850. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A short description of new experimental setup designed for a 
comprehensive study of the production process of secondary 
hadrons, neutrons and hard photons in proton- and 
nucleus-nucleus collisions and also for obtaining nuclear data at in- 
termediate and high energy beams of the Dubna synchrophasotron 
is given. Nuclear data needed for different applications can be ob- 
tained at available beams with (0.3-3.6)A GeV energy of incident 
nucleus with A<28. The possibilities of setups will be substantially 
expanded after putting the new superconducting synchrotron, the 
Nuclotron, into operation. 24 refs.; 13 figs.; 7 tabs. 


5025 (JINR-E-13-92-60) Electronic equipment and soft- 
ware for device 'FAZA’. Avdeev, S.P. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems); 
Karnaukhov, V.A.; Kuznetsov, V.D.; Petrov, L.A.; Karez, W.; 
Oeschler, H.; Lips, F.; Bart, R. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems. 1992. 6p. 
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Order Number DE94607822. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Prib. Tekh. Ehksp. 

Electronic equipment and software for the device FAZA are 
described. The device, designed for studying the nuclear multifrag- 
mentation process, consists of 5 time-of-flight telescopes, a 
position-sensitive avalanche chamber and 58 PM tubes. The time 
resolution of the time-of-flight telescopes is 0.5 ns, which allows a 
velocity resolution of 1.5%. The spatial resolution of the large 
avalanche counter is 4 mm, which allows angular resolution of 1 
deg. Analogue signals from each PM tube come to two ADCs, to 
which strobes are supplied with a 400 ns shift. It allows codes cor- 
responding to Cherenkov radiation and deexcitation of CsJ(Tl) to 
be distinguished in a two-dimensional plot. 8 refs.; 2 figs. 


5026 (JINR-E-13-92-179) Meso-optical Fourier transform 
microscope with double focusing. Batusov, Yu.A.; Soroko, L.M.; 
Tereshchenko, V.V. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Problems. 1992. 11p. Order 
Number DE94607851. Source: OSTI; NTIS (US Sales Only); INIS. 

The meso-optical Fourier transform microscope (MFTM) with 
double focusing for particle tracks of low ionization level in the nu- 
clear emulsion is described. It is shown experimentally that this 
device enables one to get high concentration of information about 
the position of the particle track in the nuclear emulsion and thus 
to increase the signal-to-noise ratio. It is shown that spreading of 
the meso-optical image of the particle track in the sagittal section 
of the MFTM can be eliminated completely in the frame of the 
diffraction limit. The number of the additional degrees of freedom in 
this new MFTM system along depth coordinate is equal to 20 in 
comparison to single degree of freedom in the Fourier transform 
microscope of the direct observation. 10 refs.; 15 figs. 


5027 (JINR-E—13-92-456) The new fourier diffractometer 
at the IBR-2 reactor: design and first results. Aksenov, V.L. 
(and others); Balagurov, A.M.; Simkin, V.G. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Reactions. 
1992. 10p. Order Number DE94607821. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A high-resolution neutron powder Fourier diffractometer has 
been constructed at the pulsed reactor IBR-2 in Dubna. Preliminary 
results have confirmed resolution predictions indicating that Ad/d 
can be as small as 5x10—* over a wide d range with a good data 
accumulation rate. 3 refs.; 10 figs.; 1 tab. 


5028 (JINR-E—13-93-6) An experimental facility for study- 
ing delayed neutron emission. Dermendzhiev, E.; Nazarov, V.M.; 
Pavlov, S.S.; Ruskov, lv.; Zamyatin, Yu.S. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Neutron Physics. 
1993. 20p. Order Number DE94607823. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new experimental facility for studying delayed neutron emis- 
sion has been designed and tested. A method based on utilization 
of the Dubna IBR-2 pulsed reactor, has been proposed and real- 
ized for periodical irradiation of targets composed of fissionable 
isotopes. Such a powerful pulsed neutron source in combination 
with a slow neutron chopper synchronized with the reactor bursts 
makes possible variation of the exposure duration and effective 
suppression of the fast neutron background due to delay neutrons 
emitted from the reactor core. Detection of delayed neutrons from 
the target is carried out by a high-efficiency multicounter neutron 
detector with a near-42 geometry. Some test measurements and 
results are briefly described. Possible use of the facility for other 
tasks is also discussed. 14 refs.; 14 figs. 


5029 (JINR-R—-1-92-71) The calculation of precision char- 
acteristics for the tagged neutrino facility to study charged 
K-meson decays without neutrino. Kadykov, M.G.; Odintsov, 
V.G. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1992. 10p. (In Russian). Order Number DE94607857. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The article deals with the calculations of precision characteristics 
for the Tagged Neutrino Facility to study the charged K-meson de- 
cays without neutrino. Calculation methods of the ironless magnet 
field card and a reconstruction of the secondary charged particle 
momenta in K-3x% decays have been described. The efficiency of 
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the event registrations has been calculated in the facility. 8 refs.; 4 
figs.; 1 tab. 


5030 (JINR-R—1-92-233) Optical transition in a transparent 
medium and its relation to the Vavilov-Cherenkov radiation. 
Ruzicka, J.; Zrelov, V.P. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems. 1992. 19p. (In 
Russian). Order Number DE94607852. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Czech. J. Phys. 

Predictions of OTR and VChR theories are analyzed and com- 
pared with the known experimental data obtained under the 
conditions when both radiations can influence each other. It is 
shown that the Tamm formula, describing the VChR emitted by a 
charged particle at the finite length of its trajectory, can be derived 
from OTR interference occurring at two boundaries. 14 refs.; 13 
figs. 


5031 (JINR-R-1-92-237) Optical bremsstrahlung of rela- 
tivistic particles in a transparent medium and its relation to 
the Vavilov-Cherenkov radiation. Zrelov, V.P.; Ruzicka, J. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Problems. 1992. 14p. (In Russian). Order Number 
DE94607853. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Czech. J. Phys. 

The classical formula for the intensity of the optical 
bremsstrahlung (OB) emitted by a charged particle moving in a 
transparent medium with a velocity above the Vavilov-Cherenkov 
radiation (VChR) threshold is analysed in the paper. The 
Cherenkov properties acquired by the OB at Gn>1 are shown to 
be independent of the constant velocity of the particles. All OB 
properties (including its Cherenkov character) are explained using 
interference of prompt bremsstrahlungs that appear during acceler- 
ation of a particle and are introduced in formulation of the problem. 
13 refs.; 7 figs. 


5032 (JINR-R—1-92-263) Investigation of distributions on 
streamer diameters, produced by relativistic single-charged 
particles in the streamer chamber. Aksinenko, V.D. (and others); 
Volkov, Yu.N.; Glagoleva, N.S. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1992. 8p. (In 
Russian). Order Number DE94607854. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The streamer distributions on diameters on singly charged parti- 
cle tracks for the streamer chambers SKM-200 and GIBS as well 
as for the published data are obtained. It is shown that the 
streamer diameter distributions corresponds to the spectrum of en- 
ergy transfered from a singly charged particle to chamber gas 
atomic electrons above the registration threshold, and the effective 
energy threshold of registration unambiguously determines 
streamer density of tracks. A streamer chamber registers stream- 
ers each of which developed mainly from a group of electrons 
(electron cluster) produced by an initial electrons knocked out by 
the charged particle before a high voltage is applied. The effective 
energy threshold for large chambers is about 100-150 eV that cor- 
responds to 3-4 electrons (cluster multiplicity ~ 3-4) initiating an 
avalanche giving a start for a streamer. The streamer volume is 
proportional to the number of electrons in it and what corresponds 
to the results obtained in the model of streamer development 
based on consideration of electrostatic energy accumulated in an 
avalanche. 13 refs.; 2 figs. 


5033 (JINR-R-1-92-379) Superconducting magnetic sys- 
tem of toroidal spectrometer 'STORS’: Calculation results. 
Andreev, S.V. (and others); Vorozhtsov, S.B.; Kakurin, S.I. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1992. 
46p. (In Russian). Order Number DE94607855. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper for a providing of a precise measuring of the struc- 
ture functions in muon beams it is presents: calculation of the 
magnet construction, calculation of the magnet induction and 
forces influencing the elements of the magnet, requirements to the 
reliability and rigidity of the carrying elements of the magnet con- 
struction and corresponding calculations. 14 refs.; 50 figs.; 4 tabs. 
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5034 (JINR-R—1-92-560) Definition of the optical system 
constant for the 2 m propane bubble chamber. Belyakov, V.A.; 
Fadeev, N.G. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1992. 6p. (In Russian). Order 
Number DE94607856. Source: OSTI; NTIS (US Sales Only); INIS. 

The definition results of optical system parameters for the 2m 
propane bubble chamber are presented. A good agreement was 
obtained in the comparison of the optical parameter definition with 
the previous one. 6 refs.; 4 tabs. 


5035 (JINR-R-11-92-436) Polynominal approximation of 
measured magnetic field components of EXCHARM spectrom- 
eter. Kirillov, D.A.; Kutov, A.Ya.; Lima, S.; Panasik, V.A.; 
Polyakova, R.V.; Yudin, |.P. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Computing Techniques and 
Automation. 1992. 14p. (In Russian). Order Number DE94609357. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the problem of numerical simulation of charged particles trans- 
portation and decay processes an effective algorithm is need for 
rather a fast and precise calculation of the values of the magnetic 
field in any point of the region under study. In this paper the calcu- 
lation of the component of the magnetic field is suggested in the 
polynomial form. The choice of optimal value of the D; , coefficients 
of the function Pj(z),i=1-N was made via evolutional solution of a 
series of the nonlinear problem. The researching of the choice of 
optimal quantity of expansion coefficients was performed in the 
way of evolution of solving a set of nonlinear problems. For the 
programs simulating the decay processes and the charged parti- 
cles transporation such an approach of computing the components 
of the magnetic field does not need a large memory capacity and 
computing time as well, but simultaneously gives quite full informa- 
tion about distribution of the magnetic field in the part of the region 
where its measurements were not performed. The accuracy esti- 
mations of the magnetic field approximations are given. 6 refs.; 5 
figs.; 3 tabs. 


5036 (JINR-R-13-92-57) Thin-layer CsJ(TI) scintillators of 
large area. Avdeev, S.P. (and others); Karnaukhov, V.A.; Karch, V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Problems. 1992. 6p. (in Russian). Order Number 
DE94607860. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

Production procedures and techniques for thin-layer (20-25 mg/ 
cm?) Cs(TI) scintillators of large area (~150 cm?) and investigation 
of their characteristics are described. Thickness of half-absorption 
of intrinsic light in the scintillator, A, is estimated. The value A=16- 
20 mg/cm* was obtained. The light yield of film scintillators was 
measured in beams of “He, Li, '4N. The results are compared 
with the calculations by the Birx formula. 5 refs.; 5 figs. 


5037 (JINR-R—-13-92-62) Discrete scintillation monitor for 
relativistic nuclei beams. Avdeev, S.P.; Karnaukhov, V.A.; 
Kuznetsov, V.D.; Petrov, L.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems. 1992. 4p. 
(In Russian). Order Number DE94607861. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Prib. Tech. Ehksp. 

A device for monitoring beams of relativistic nuclei is described. 
The radiator of the monitor is a square matrix of 121 scintillation 
sticks. The light of the scintillation sticks is detected by two photo- 
multiplying tubes XP-2020. The applicability range of the device as 
a function of the beam width and of the required beam intensity 
measurement error is discussed in detail. The maximum intensity 
to be measured by the monitor is 5x10® particles per beam spill. 4 
figs. 


5038 (JINR-R-13-92-93) Gas-discharge probe for gas con- 
trol in the streamer chamber. Aksinenko, V.D.; Volkov, Yu.N.; 
Matyushin, A.T.; Matyushin, V.T.; Rozhnyatovskaya, S.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
High Energy. 1992. 7p. (In Russian). Order Number DE94607862. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tech. Ehksp. 

The gas-discharge probe intended to control the purity of the 
streamer chamber gas filling is described. The probe can be 
placed both in pipelines and in the walls of the chamber itself. The 





probe construction is represented and the calibration curve of air 
content in neon from 0,05 to 100% is adduced. The working volt- 
age is changed from 260 to 2250 V at the same time. The probe 
can be used for gas filling control in other gas-discharge particle 
detectors. 4 refs.; 3 figs. 


5039 (JINR-R-13-92-210) System 'Poisk’ for multiparame- 
ter measurements on the basis of CAMAC blocks and 
personal computer Pravets-16. Ermakov, V.A.; Zen En Ken; Kim 
Khen Do. Joint Inst. for Nuclear Research, Dubna (Russian Feder- 
ation). Lab. of Neutron Physics. 1992. 8p. (in Russian). Order 
Number DE94607824. Source: OSTI; NTIS (US Sales Only); INIS. 

The system for multiparameter measurements is described. Four 
ADC and a specialized controller are used input information. The 
specialized controller, created with two external buffer memories, 
acts in the flip-flop mode, which reduces the dead time for the stor- 
age information. The software would allow: the multiparameters 
measurements; representation of the apparatus sorted files on the 
PC display unit; the data files and their graphs on a printer; the 
storage information is sorted in off-line mode. The system allows to 
carry out multidimensional measurements without losses with inten- 
sity 10* events in a second for one parameter and 1.25X10° 
events in a second for four parameters. 7 refs.; 1 fig. 


5040 (JINR-R-13-92-429) Cyclotron type mass spectrome- 
ter. Kozlov, S.|. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions. 1992. 8p. (In Russian). Or- 
der Number DE94607825. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Results of numerical simulation of motion of the heavy ion 
beams in a multirevolution mass spectrometer are presented. It in- 
cludes the magnet system with azimuthal variation of the magnetic 
field, two dees and open type arcdischarge ion source (PIG). The 
calculations have demonstrated that mass resolution of the ion 
beams is above 10%. 10 refs.; 5 figs. 


5041 (JINR-R-13-92-464) Performance of the magnetic 
field of the MS-12 90 cm-gap modified magnet of the HY- 
PERON spectrometer. Bogoslovskij, D.N. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems); 
Budagov, Yu.A.; Velev, G.V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems. 1992. 14p. 
(In Russian). Order Number DE94607858. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The techniques and results of measuring the magnetic field char- 
acteristics of the modified MS-12 magnet with 90 cm gap between 
poles of the HYPERON spectrometer are presented. The measure- 
ments were carried out with the help of the three-component Hall 
probe with the +0.1% accuracy in the 80x144x444 cm” volume in 
160 thousand points at 6.3 kA, 3 kA and 0.95 kA currents. The 
comparisons with the corresponding magnetic characteristics of 
MS-12 magnet with 50 cm gap are performed. 11 refs.; 13 figs. 


5042 (JINR-R—13-92-548) A method for correction of track 
brightness in the streamer chamber. Aksinenko, V.D.; 
Matyushin, A.T.; Matyushin, V.T. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1992. 3p. (In 
Russian). Order Number DE94607859. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

A method for correction of the brightness of tracks in the 
streamer chamber of GIBS spectrometer is described. The method 
is based on the difference in the concentrations of the air admix- 
ture in the opposite area of chamber by using displacement of the 
working gas flow. By use of the method, the homogeneity of the 
track blackenning can be improved or blooming. of beam nuclei 
track (when z>1) is reduced. 3 refs.; 1 fig. 


5043 (LA-UR-93-3319) Long-Range Alpha Detector 
(LRAD) technology applied to ER and D&D problems. Allander, 
K.S.; Bounds, J.A.; Caress, R.W.; Catlett, M.M.; Garner, S.E.; 
Johnson, J.P.; Johnson, J.D.; MacArthur, D.W.; Rutherford, D.A. 
Los Alamos National Lab., NM (United States). [1993]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-931095-54: Department of Energy envi- 
ronmental remediation conference, Augusta, GA (United States), 
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24-28 Oct 1993). Order Number DE94002801. Source: 
NTIS; INIS; GPO Dep. 

Standard alpha detectors are severely limited when monitoring 
alpha contamination on large surfaces and the inside surfaces of 
pipes, ducts, and equipment. The Long-Range Alpha Detector 
(LRAD) system overcomes these problems by detecting the ion 
pairs created by an alpha particle in ambient air, rather than the al- 
pha particle directly. These ion pairs are transported to a collection 
grid by either an air current or an electric field and create a small 
electric current (typically 10-'> to 10-4 A) that is read by an elec- 
trometer and displayed on a data acquisition system. This method 
of detection is used to create monitoring systems for both the envi- 


ronmental restoration and decontamination and decommissioning 
fields. 


OSTI; 


5044 (LA-UR-93-3749) Applications of the Long-Range 
Alpha Detector (LRAD) technology to low-level radioactive 
waste management. Johnson, J.D.; Allander, K.S.; Bounds, J.A.; 
Garner, S.E.; Johnson, J.P.; MacArthur, D.W. Los Alamos National 
Lab., NM (United States). [1993]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-931207-3: DOE low-level radioactive waste management 
conference, Phoenix, AZ (United States), 1-3 Dec 1993). Order 
Number DE94003971. Source: OSTI; NTIS; INIS; GPO Dep. 
Long-Range Alpha Detector (LRAD) systems are designed to 
monitor alpha contamination by measuring the number of ions in 
the air. Alpha particles are a form of ionizing radiation and a typical 
5-MeV alpha particle will create about 150,000 ion pairs in air. Field 
tests at various DOE sites have shown that LRAD Surface Soil 
Monitors (SSM), Sample Monitors, and Object Monitors are faster 
and more sensitive than traditional alpha detectors for measuring 
alpha contamination. This paper discusses the various applications 
of LRAD technology to low-level radioactive waste management. 


5045 (LA-UR-93-3761) A  12-channel VMEbus-based 
pulse-height analysis module. Arnone, G.J. Los Alamos National 
Lab., NM (United States). [1993]. 5p. Sponsored by Federal Avia- 
tion Administration, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-931107—21: Nuclear science symposium, 
San Francisco, CA (United States), 2-5 Nov 1993). Order Number 
DE94003970. Source: OSTI; NTIS; GPO Dep. 

The author describes a 12-channel VMEbus-based pulse-height 
analysis board that was designed for use in a high-rate, multidetec- 
tor, gamma-ray imaging system. This module was designed to 
minimize dead-time losses and to allow all key parameters to be 
software controlled. Gamma-ray detectors are connected directly to 
this module, eliminating the need for additional electronics. 


5046 (LA-UR-93-4071) 500 MHz neutron detector. Yen, Yi- 
Fen (Los Alamos National Lab., NM (United States)); Bowman, 
J.D.; Matsuda, Y. Los Alamos National Lab., NM (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9305235-6: Inter- 
national workshop/time reversal invariance and parity violation in 
neutron physics, Dubna (Russian Federation), 4-7 May 1993). Or- 
der Number DE94003954. Source: OSTI; NTIS; INIS; GPO Dep. 

A '°B-loaded scintillation detector was built for neutron transmis- 
sion measurements at the Los Alamos Neutron Scattering Center. 
The efficiency of the detector is nearly 100% for neutron energies 
from 0 to 1 keV. The neutron moderation time in the scintillator is 
about 250 ns and is energy independent. The detector and data 
processing system are designed to handle an instantaneous rate 
as high as 500 MHz. The active area of the detector is 40 cm in di- 
ameter. 


5047 (LA-UR-93-4085) The design and construction of a 
double-sided Silicon Microvertex Detector for the L3 experi 
ment at CERN. Adam, A. (Technical Univ., Budapest (Hungary). 
Physical Inst.); Ahlen, S.; Marin, A.; Zhou, B.; Ambrosi, G.; 
Babucci, E.; Bertucci, B.; Biasini, M.; Bilei, G.M.; Caria, M.; Chec- 
cucci, B.; Easo, S.; Fiandrini, E.; Krastev, V.R.; Massetti, R.; 
Pauluzzi, M.;.Los Alamos National Lab., NM (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-931107-20: Nuclear science 
symposium, San Francisco, CA (United States), 2-5 Nov 1993). 
Order Number DE94003944. Source: OSTI; NTIS; INIS; GPO Dep. 
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A Silicon Microvertex Detector (SMD) has been commissioned 
for the L3 experiment at the Large Electron-Positron colliding-beam 
accelerator (LEP) at the European Center for Nuclear Physics, 
(CERN). The SMD is a 72,672 channel, two layer barrel tracker 
that is comprised of 96 ac-coupled, double-sided silicon detectors. 
Details of the design and construction are presented. 


5048 (LBL-33955) High energy resolution x-ray spectrom- 
eter for high count rate XRF applications. Rossington, C.S.; 
Madden, N.W.; Chapman, K. Lawrence Berkeley Lab., CA (United 
States). Aug 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9308179-1: 42. annual Denver x-ray conference, Denver, CO 
(United States), 2-6 Aug 1993). Order Number DE94000571. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new x-ray spectrometer has been constructed which incorpo- 
rates a novel large area, low capacitance Si(Li) detector and a low 
noise JFET (junction field effect transistor) pr- eamplifier. The spec- 
trometer operates at high count rates without the conventional 
compromise in energy resolution. For example, at an amplifier 
peaking time of 1 usec and a throughput count rate of 145,000 
counts sec~', the energy resolution at 5.9 key is 220 eV FWHM. 
Commercially available spectrometers utilizing conventional geom- 
etry Si(Li) detectors with areas equivalent to the new detector have 
resolutions on the order of 540 eV under the same conditions. Con- 
ventional x-ray spectrometers offering high energy resolution must 
employ detectors with areas one-tenth the size of the new LBL de- 
tector (20 mm? compared with 200 mm?). However, even with the 
use of the smaller area detectors, the energy resolution of a com- 
mercial system is typically limited to approximately 300 eV (again, 
at 1 usec and 5.9 keV) due to the noise of the commercially avail- 
able JFET’S. The new large area detector is useful in high count 
rate applications, but is also useful in the detection of weak photon 
signals, in which it is desirable to subtend as large an angle of the 
available photon flux as possible, while still maintaining excellent 
energy resolution. X-ray fluorescence data from the new spectrom- 
eter is shown in comparison to a commercially available system in 


the analysis of a dilute multi-element material, and also in conjunc- 
tion with high count rate synchrotron EXAMS applications. 


5049 (LBL-33979) A 140-element Ge detector fabricated 
using amorphous Ge blocking contacts. Luke, P.N. (Lawrence 
Berkeley Lab., CA (United States)); Pehl, R.H.; Dilmanian, F.A. 
Lawrence Berkeley Lab., CA (United States); Brookhaven National 
Lab., Upton, NY (United States). Oct 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098 AC02-76CH00016. (CONF-931107-14: Nuclear 
science symposium, San Francisco, CA (United States), 2-5 Nov 
1993). Order Number DE94003889. Source: OSTIi; NTIS; GPO 
Dep. 

A 140-element position-sensitive Ge detector has been fabri- 
cated as the prototype detector for the development of a 
monochromatic computed tomography system using synchrotron 
radiation. The detector was made in very few processing steps that 
included the use of amorphous Ge blocking contacts. The fabrica- 
tion process and the results of testing the detector are described. 


5050 (LBL-33980) Low energy x-ray response of Ge de- 
tectors with amorphous Ge entrance contacts. Luke, P.N.; 
Rossington, C.S.; Wesela, M.F. Lawrence Berkeley Lab., CA 
(United States). Oct 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
931107-12: Nuclear science symposium, San Francisco, CA 
(United States), 2-5 Nov 1993). Order Number DE94003417. 
Source: OSTI; NTIS; GPO Dep. 

The low energy x-ray response of GI detectors with amorphous 
Gl entrance contacts has been evaluated. The spectral background 
due to near contact incomplete charge collection was found to con- 
sist of two components: a low level component which is insensitive 
to applied voltage and a high level step-like component which is 
voltage dependent. At high operating voltages, the high level com- 
ponent can be completely suppressed, resulting in background 
levels which are much lower than those previously observed using 
Gl detectors with Pd surface barrier or B ion implanted contacts, 
and which also compare favorably to those obtained with Si(Li) x- 
ray detectors. The response of these detectors to 55Fe and 1.77 
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keV x-rays is shown. A qualitative explanation of the origins of the 
observed background components is presented. 


5051 (LBL-33989) GAMMASPHERE: Elimination of ballis- 
tic deficit by using a quasi-trapezoidal pulse shaper. Goulding, 
F.S.; Landis, D.A.; Madden, N.; Maier, M.; Yaver, H. Lawrence 
Berkeley Lab., CA (United States). Oct 1993. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-931107—11: Nuclear science symposium, San 
Francisco, CA (United States), 2-5 Nov 1993). Order Number 
DE94003252. Source: OSTI; NTIS; INIS; GPO Dep. 

Gammasphere uses an spherical array of very large (7.2cm dia.) 
germanium detectors and only high-multiplicity events are studied. 
To achieve a reasonable coincidence rate, the individual detector 
channels must handle high rates with minimum pile-up losses. Ten 
microseconds was chosen as the total processing time for a signal 
which means that the shaped signal peaks in about 4us. The com- 
bination of short pulse shaping and the fluctuating long charge 
collection times (up to 400ns) in the detectors exaggerates the 
energy resolution degradation due to ballistic deficit effects. We de- 
scribe a method of producing a flat-topped pulse with a simple 
time-invariant network that satisfies GAMMASPHERE requirements 
and eliminates ballistic deficit effects. 


5052 (LBL-33990) GAMMASPHERE: Timing and signal 
processing aspects of the BGO Compton shield. Goulding, F.S.; 
Landis, D.A.; Madden, N.; Maier, M.; Yaver, H. Lawrence Berkeley 
Lab., CA (United States). Oct 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9311114—2: Institute of Electrical and Electronic Engineers 
(IEEE) medical imaging conference; Nuclear science symposium, 
San Francisco, CA (United States); San Francisco, CA (United 
States), 4-6 Nov 1993; 2-5 nov 1993; CONF-931107-—10). Order 
Number DE94003251. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe the design of the signal processing system and 
considerations involved in the timing performance of the BGO scin- 
tillator Compton shield that surrounds each of the 110 large 
germanium detectors used in the geodesic array covering the com- 
plete sphere surrounding the target in GAMMASPHERE. It is 
shown that the main timing limitation results from the statistics of 
photoelectron emission from the photocathode of the photomulti- 
plier tubes (PMTs) that observe the light from the scintillators and 
that achieving the required timing demands triggering on the first 
photoelectron. The circuits to do this for a single detector assembly 
must be able to deal with signals from 14 PMTs associated with 


the 7 elements of the scintillator shield surrounding each germa- 
nium detector. 


5053 (LBL-34447) Ge-Au eutectic bonding of Ge {100} 
single crystals. Knowlton, W.B. (Lawrence Berkeley Lab., CA 
(United States)); Beeman, J.W.; Emes, J.H.; Loretto, D.; Itoh, K.M.; 
Haller, E.E. Lawrence Berkeley Lab., CA (United States). Aug 
1993. 6p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Contract 
ADT-8809616; Contract W17605. (CONF-930751-1: 5. interna- 
tional workshop on low temperature particle detectors, Berkeley, 
CA (United States), 29 Jul - 3 aug 1993). Order Number 
DE94002281. Source: OSTI; NTIS; GPO Dep. 

We present preliminary results on eutectic bonding between two 
(100) Ge single crystal surfaces using thin films of Au ranging from 
900A/surface and Pd(10% the thickness of Au). Following bonding, 
plan view optical microscopy (OM) of the cleaved interface of 
samples with Au thicknesses < 500A/surface show a eutectic mor- 
phology more conducive to phonon transmission through the bond 
interface. High resolution transmission electron microscopy 
(HRTEM) cross sectional interface studies of a 300A/surface Au 
sample show <100> epitaxial growth of Ge. In sections of the 
bond, lattice continuity of the Ge is apparent through the interface. 
TEM studies also reveal <110> heteroepitaxial growth of Au with 
a Au-Ge lattice mismatch of less than 2%. Eutectic bonds with 
200A/surface Au have been attained with characterization pending. 
An optical polishing technique for Ge has been optimized to insure 
intimate contact between the Ge surfaces prior to bonding. Interfer- 
ometry analysis of the optically polished Ge surface shows that 





surface height fluctuations lie within +150A across an interval of 
imm. Characterization of phonon transmission through the inter- 
face is discussed with respect to low temperature detection of 
ballistic phonons. 


5054 (LBL-34551) Beam and radiation tests of a fast, 
warm liquid “swimming pool” calorimeter. Kadyk, J. WALIC 
Collaboration. Lawrence Berkeley Lab., CA (United States). Sep 
1993. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9309166-1: 4. 
international conference on calorimetry in high-energy physics, 
Elba (Italy), 19-25 Sep 1993). Order Number DE94003888. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A fast, warm liquid calorimeter module with lead absorber im- 
mersed in tetramethyl pentane (TMP) as the liquid medium (i.e. a 
“swimming pool” configuration) has been built and tested in a high 
energy beam at FNAL, and exposed to intense radiation from a 
strong Co® source. A two-tower prototype, incorporating the con- 
cept of the electrostatic transformer for fast readout, exhibited very 
good uniformity and small cross-talk in the beam test. This same 
calorimeter was exposed to over 10 Mrad of radiation from the 
Co® source, and the electron drift lifetime was measured as a 
function of accumulated dose. The lifetime improved significantly 
with small doses of radiation, up to a few hundred krad, then de- 
creased gradually at higher doses, and extrapolated to a minimum 
useful lifetime of 0.1 us at over 150 Mrad. This result was con- 
firmed by measurements on a small single-electrode test cell which 
was irradiated to more than 25 Mrad. In this case, the lifetime de- 
creased from 10us to 0.1 ws when extrapolated to a dose of over 
600 Mrad. This cell was also used to measure the effect of positive 
ion “space charge” buildup under intense radiation. The results 
suggest that such effects are small even at the highest intensity 
available, about 1.3 Mrad/day, for applied fields >25 kV/cm. 


5055 (LBL-34671) The Berkeley Programme. Stevenson, 
M.L. Lawrence Berkeley Lab., CA (United States). 28 Sep 1993. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-930719—4: Conference on the 
bubble chamber and its role in particle physics, Geneva (Switzer- 
land), 14-16 Jul 1993). Order Number DE94002283. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses the historical development of the bubble 
chamber at Berkeley. 


5056 (LUNFD6-NFFK-1007) Experimental approaches to 
intermediate energy. Heavy ion collisions: nuclear interferom- 
etry and fragment detection. Ghetti, R. Lund Univ. (Sweden). 
Dept. of Cosmic and Subatomic Physics. 1993. 23p. Order Number 
DE94607829. Source: OSTI; NTIS; INIS. 

In the last two decades, nuclear reactions induced by beams of 
heavy ions have proved to be a tool to investigate nuclear matter 
behaviour far away from the ordinary ground state. In the late 
stage of a heavy ion collision at intermediate energies the system 
is composed of nucleons and fragments of various masses. The 
abundant production of nuclear fragments, on a time scale much 
shorter than the one required for the sequential decay of the sys- 
tem, could be the signal for a liquid-gas phase transition. One 
possible experimental approach to the understanding of the compli- 
cated dynamical scenario in a heavy ion collision is to measure 
fragment distributions. Detection of very heavy recoiling target frag- 
ments is an interesting possibility opened up by the combination of 
intense beams and extremely thin gas jet targets available at stor- 
age rings. Such recoils carry much information about the dynamics 
and the momentum transfer of the reaction and can allow the de- 
termination of the impact parameter and the reaction plane. Time 
of flight - energy detectors telescopes have proved to be suitable 
for the detection of low energy (<0.3 A MeV) heavy (A>8) recoil- 
ing fragments AE-E silicon telescopes can instead be used for 
detection of high energy (> A MeV) fragments. Information on the 
space-time characteristics of a nuclear source can be obtained with 
the measurement of correlations between small relative momentum 
particles, i.e. with nuclear intensity interferometry technique. The 
correlation function, originating from the interplay of quantum inter- 
ference effects and final state interactions can be used to extract 
source sizes and to probe the first instants of the evolution of a 
heavy ion collision. (35 refs.). 
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5057 (NIIYaF-MGU-—91-39-243) Possibilities of super- 
conducting detector application for precision nuclear 
spectroscopy and recoil nuclei detection. Shpinel’, V.S.; 
Romashkina, |.L. Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 
1991. 29p. (In Russian). Order Number DE94607830. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Physical principles are considered at which are based new types 
of detectors for ionizing and nonionizing radiations: detectors with 
superconducting tunnel junctions, thermal instruments on the princi- 
ple of a microcalorimeter and detectors with absorbers in the form 
of large monocrystals. The instruments permit to achieve the more 
resolution than the known semiconductor ones and have the lower 
energy threshold. A possibility is discussed of application of high- 
temperature superconducting materials. 27 refs.; 20 figs.; 1 tab. 


5058 (NIIYaF-MGU-91-43-247) Methodic questions of 
study on high-energy cosmic rays at the KOSMOS-1543 and 
KOSMOS-1713 satellites by means of the SOKOL apparatus: 
Part V.Main characteristics of back current of particles from 
calorimeter. lvanenko, |.P. (and others); Rapoport, 1.D.; 
Shestoperov, V.Ya. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1991. 24p. (in Russian). Order Number DE94607863. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Investigation results are presented of the back current from an 
iron calorimeter, generated by cascades from particles with differ- 
ent atomic masses. Charge measurements when detecting primary 
cosmic radiation in the range of 1-100 TeV are carried out by the 
Cherenkov solid-state detectors. Characteristics are presented of 
the back current for events of 5 charge groups at two energy 
thresholds of E>2 TeV and >5 TeV. The albedo dependence is in- 
vestigated on the primary energy and energy release in the 
calorimeter. It is established that the back current decreases 
sharply when deepening of the cascade starts, substantially in- 
creases on the primary particle charge rise and increases weakly 
with energy. 6 refs.; 15 figs.; 4 tabs. 


5059 (PNL—8923) Evaluation of the Eberline TCM-2 Tool 
Contamination Monitor. Johnson, M.L. Pacific Northwest Lab., 
Richland, WA (United States). Oct 1993. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94003142. Source: OSTI; NTIS; 
GPO Dep. 

The Health Physics group at Hanford’s B Plant intends to use 
the Eberline Tool Contamination Monitor (model TCM-2) to survey 
potentially contaminated objects for unconditional release from the 
plant. Prior to using the TCM-2, it was evaluated to determine its 
capability for detecting beta/gamma-emitting contamination at or 
below the levels given in the Hanford Site Radiological Control 
Manual. The evaluation addressed how surveying irregular objects 
and multiple objects affects the sensitivity of the instrument. The 
results led to development of definitive guidelines for the placement 
of objects and the distance from the detector to the objects being 
surveyed. The evaluation determined that the TCM-2 may be used 
to release from radiological controls items potentially contaminated 
with mixed fission products if the survey meets the prescribed cri- 
teria that were derived from the evaluation process. 


5060 (PNL-SA-22049) Quality assurance programs at the 
PNL calibrations laboratory. Piper, R.K.; McDonald, J.C.; Fox, 
R.A.; Eichner, F.N. Pacific Northwest Lab., Richland, WA (United 
States). Mar 1993. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9303220—-2: Workshop on measurement quality assurance for 
ionizing radiation, Washington, DC (United States), 16-18 Mar 
1993). Order Number DE94003866. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The calibrations laboratory at Pacific Northwest Laboratory (PNL) 
serves as a radiological standardization facility for personnel and 
environmental dosimetry and radiological survey instruments. As 
part of this function, the calibrations laboratory must maintain radi- 
ological reference fields with calibrations traceable to the National 
Institute of Standards and Technology (NIST). This task is accom- 
plished by a combination of (1) sources or reference instruments 
calibrated at or by NIST, (2) measurement quality assurance 
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(MQA) interactions with NIST, and (3) rigorous internal annual and 
quarterly calibration verifications. This paper describes a represen- 
tative sample of the facilities, sources, and actions used to 
maintain accurate and traceable fields. 


5061 (SLAC-PUB-5655-Rev.) A comparison of the neutron 
response of CR-39 made by different manufacturers. |pe, N.E. 
(Stanford Linear Accelerator Center, Menlo Park, CA (United 
States)); Liu, J.C.; Buddemeier, B.R.; Miles, C.J.; Yoder, R.C. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Mar 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-911029— 
1: 7. symposium on neutron dosimetry, Berlin (Germany), 14-18 
Oct 1991). Order Number DE94003463. Source: OSTI; NTIS; INIS; 
GPO Dep. 

CR-39 obtained from American Acrylics and Plastics, Inc. (A.A.), 
N.E. Technology, Ltd. (N.E.), and Tech/Ops Landauer, Inc. (LT) 
were exposed to radioisotopic neutron source at SLAC, and mod- 
erated °°*Cf at ORNL. The A.A. and N.E. detectors (0.06 cm thick) 
were electrochemically etched (a pre-etch for 1 hour and 45 min- 
utes in 6. 5 N KOH at 60°C, a 5 hour etch at 3000 V and 60 Hz, a 
23 minute blow-up step at 2 kHz and post-etch for 15 minutes). 
The LT detectors were chemically etched in 5.5 N NaOH at 70°C 
for 15.5 hours and some A.A., N.E. and LT detectors in 6.25 NaOH 
at 70°C for 6 hours. A pre-etch step in 60% methanol and 40% 
NaOH at 70°C for 1 hour was added for some N.E. detectors. The 
results of the background track density and neutron dose equiva- 
lent response are reported in this paper. 


5062 (SLAC-PUB-6371) The DIRC counter: A new type of 


particle identification device for B factories. Coyle, P. (Centre 
National de la Recherche Scientifique (CNRS), 13 - Marseille 
(France). Centre de Physique des Particules de Marseille); Kawa- 
hara, H.; Mueller, G.; Muller, D.; Ratcliff, B.; Simopoulos, C.; Lu, 
A.; Lynch, G. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Jul 1992. 11p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC03-76SF00515. 
(LBL-34760; CONF-9306188—4: 1. workshop on RICH detectors, 
Bari (Italy), 1-5 Jun 1993). Order Number DE94003449. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A very thin, solid radiator, totally internally reflecting, imaging 
Cherenkov counter (DIRC) is described. this device is well 
matched to the hadronic charged particle identification require- 
ments at an asymmetric ete B Factory. 


5063 (SSI-93-16) Evaluation of SSI calibration standards. 
Grindborg, J.E. Swedish Radiation Protection Inst., Stockholm 
(Sweden). 24 May 1993. 24p. (in Swedish). Order Number 
DE94607814. Source: OSTI; NTIS; INIS. 

Presents the results of calibration and measurements of stan- 
dards performed at SSI national standard laboratory during 1992. 


5064 (UCRL-JC—111768) Alpha air monitor alarm sensitiv- 
ity: Operational experience. Crites, T.R. Lawrence Livermore 
National Lab., CA (United States). 2 Aug 1993. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9309138-2: Intakes of radionuclide detection, 
assessment and limitation of occupational exposure, Bath (United 
Kingdom), 13-17 Sep 1993). Order Number DE94001518. Source: 
OSTI; NTIS; GPO Dep. 

The United States Department of Energy conducted a review of 
alpha air monitor alarm sensitivity at a number of its facilities. This 
report discusses alarm performance sensitivity which was deter- 
mined by comparing instrument alarm occurrences to data from 
retrospective (passive) air sampling. Active monitoring units were 
found to alarm in only 15-30% of those occasions when elevated 
room air levels were observed, even at levels of several hundred 
DAC-hr. The study's findings suggest that the location of active 
monitoring units relative to the release point is a critical factor in in- 
strument response. False alarm rates (i.e. alarms occurring in the 
absence of elevated air levels) were also reviewed and were found 
to be as high as 95% for some of the facilities surveyed. Though 
there were few actual uptakes, these results raise questions con- 


cerning generally accepted practices for worker protection and the 
value of active monitoring units. 
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5065 (UCRL-JC—112770) Gamma-ray spectral analysis 
software designed for extreme ease of use or unattended op- 
eration. Buckley, W.M.; Carlson, J.B.; Romine, W.A. Lawrence 
Livermore National Lab., CA (United States). Jul 1993. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-930749-76: 34. annual meeting of the In- 
stitute of Nuclear Materials Management, Scottsdale, AZ (United 
States), 18-21 Jul 1993). Order Number DE94001527. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We are developing isotopic analysis software in the Safeguards 
Technology Program that advances usability in two complimentary 
directions. The first direction is towards Graphical User Interfaces 
(GUls) for very easy. to use applications. The second is toward a 
minimal user interface, but with additional features for unattended 
or fully automatic applications. We are developing a GUl-based 
spectral viewing engine that is currently running in the MS- 
Windows environment. We intend to use this core application to 
provide the common user interface for our data analysis, and sub- 
sequently data acquisition and instrument control applications. We 
are also investigating sets of cases where the MGA methodology 
produces reduced accuracy results, incorrect errors, or incorrect 
results. We try to determine the root cause for the problem and ex- 
tend the methodology or replace portions of the Methodology so 
that MGA will function over a wider domain of analysis without re- 
quiring intervention and analysis by a spectroscopist. This effort is 
necessary for applications where such intervention is inconvenient 
or impractical. 


5066 (UCRL-JC—113797) A comparison of the moisture 
gauge and the neutron log in air-filled holes at NTS. Hearst, 
J.R.; Carlson, R.C. Lawrence Livermore National Lab., CA (United 
States). Aug 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9309103— 
5: 7. symposium on containment of underground nuclear 
explosions, Kent, WA (United States), 13-17 Sep 1993). Order 
Number DE94003372. Source: OSTI; NTIS; INIS; GPO Dep. 

Two methods are commonly used to measure water content of 
geologic materials by neutron diffusion, the moisture gauge and the 
neutron log. Both are used at NTS, the moisture gauge in tunnels, 
the neutron log in vertical drilled holes. In this work, the moisture 
gauge and the neutron log are compared for use in air-filled holes 
NTS. The measurement instruments have evolved with very 
different operational characteristics and one important physics dif- 
ference, the source to detector spacing. The moisture gauge has a 
very short, 0-6 cm spacing, with littie internal shielding, and count 
increases with water. The neutron log has a long spacing, 30-50 
cm, substantial internal shielding, and exhibits decreasing count 
with increasing water. The moisture gauge gives better bed resolu- 
tion than the neutron log. Because its count increases with water, 
the moisture gauge is more strongly affected by water in the bore- 
hole, especially in dry formations. In these conditions the neutron 
log is the method of choice. In air-filled holes, if source size or log- 
ging time is not a constraint, the relative sensitivity of the two tools 
to water is determined by the relative strengths of borehole effects 
as fluid, holesize, or tool-wall gap. If source size is a constraint for 
safety reasons, the short spacing provides higher countrates for a 
given detector efficiency and thus better relative precision in deter- 
mining the true count. If source size is limited because of detector 
or electronics saturation, the short spacing will be better at high 
water content, while the long spacing will be better at low water 
content. The short spacing may have an advantage because it can 
make better contact with the hole wall and can be more easily cor- 
rected for gap. The long spacing tool is currently used in vertical 
holes at NTS because that is the only tool available from logging 
contractors. Since they are most concerned with high water con- 
tents, the short spacing tool could prove to be better. 


5067 (UCRL-JC—115214) Fabrication of the attachment 
rails used for mounting an array of eight x-ray reflection grat- 
ings. Montesanti, R.C.; Davis, P.J. Lawrence Livermore National 
Lab., CA (United States). Nov 1993. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9311102-2: American Society for Precision Engineering 
(ASPE) conference, Seattle, WA (United States), 7-12 Nov 1993). 
Order Number DE93040844. Source: OSTI; NTIS; GPO Dep. 
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This paper describes the fabrication of a set of four attachment 
rails-parts that resemble precision step gauges. The attachment 
rails provide the precision mounting surfaces for a prototype array 
of eight X-ray reflection gratings for the European Space Agency's 
(ESA) X-ray Multi-Mirror project (XMM)Each rail is 4.5in. long with 
a cross-section of less than 0.1 in?, and has eight protruding 
bosses spaced approximately 0.5in. apart (Figure 1). A diamond- 
turned feature on each boss provides a mounting surface for one 
of the four corners of a grating. These surfaces are 0.018in. high 
by 0.1in. wide, and have a 12in. cylindrical radius with an axis par- 
allel to the boss protrusion (Figure 2). Together, the four rails 
provide eight sets of four coplanar points for mounting the gratings 
(Figure 3). Note that the gratings are not parallel to each other; 
they sweep through a 12 mrad angle from the first to eighth grat- 
ing. To accommodate this fanned array, the normal directions 
(denoted by arrows in Figure 1) of the mounting surfaces on the 
bosses, at the rail centerline, also sweep through a 12 mrad angle 
from the first to eighth boss. 


5068 (UCRL-JC—115218) Plans for building the largest 
thin solenoid ever. Heim, J. (Lawrence Livermore National Lab., 
CA (United States)); Bowers, J.; Deis, G. Lawrence Livermore Na- 
tional Lab., CA (United States); Universities Research Association, 
Berkeley, CA (United States). Superconducting Super Collider Cen- 
tral Design Group; Joint Center for Graduate Study, Richland, WA 
(United States). Solar Energy Lab. 8 Sep 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48 ; AC35-89ER40486 ; AC05-840R21400. (CONF- 
930926-12: 13. international conference on magnet technology, 
Victoria (Canada), 20-24 Sep 1993). Order Number DE94001519. 
Source: OSTI; NTIS; GPO Dep. 

The superconducting solenoid magnet for the GEM detector 
poses unusual fabrication and handling challenges because of its 
extraordinary size. It will be more than 30% larger in diameter than 
the largest existing particle detector coils. Each of the two coil ele- 
ments that compose the air-core solenoid, will be about 19 meters 
in diameter and 15 meters long. Major components weighing as 
much as 1500 Mg must be transported and manipulated at the In- 
teraction Region 5 (IR5) fabrication site of the SSC Laboratory as 
the magnets are fabricated. Because of their large size, the mag- 
nets will be fabricated, assembled and tested at special purpose 
facilities at the IR5 site. The site-use plan must accommodate the 
fabrication of other detector components and the assembly of large 
flux shaping iron structures in a timely manner to allow subsequent 
testing and detector assembly. Each cold mass will be composed 
of twelve 45-Mg coil windings that are joined prior to assembly into 
the 19-m diam annular cryostat. 


5069 (USIP-—93-03) Conversion of ADC puise heights into 
MIP units (NUMASS test data, September 1991). Zhang, Q.P. 
Stockholm Univ. (Sweden). Inst. of Physics. Apr 1993. 20p. Order 
Number DE94607864. Source: OSTI; NTIS; INIS. 

ADC calibration is an important part of the data analysis in parti- 
cle physics. Data analysis of ADC pulse heights is based on a 
physical unit which is called MIP (most probable energy loss of 
Minimum lonization Particles). This paper describes the ADC cali- 
bration work for the September 1991 NUMASS test data, which 
were produced at CERN at the SPS facility. The Vavilov function is 
used to fit the energy loss distributions of minimum ionizing parti- 
cles traversing the time of flight scintillators embedded in the 
uranium scintillator calorimeter. It is assumed that the energy loss 
distribution is the same for identical scintillators and the value at 
the peak of these distributions is used, i.e., the most probable en- 


ergy loss, as a physical unit to derive the gains of the individual 
readout channels. 


5070 (WIS-PH-93-65) Development of an advanced 
gaseous detector for real time radiography. Frumkin, |. 
(Technion-lsrael Inst. of Tech., Haifa (Israel)); Notea, A.; Breskin, 
A.; Chechik, R. Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Physics. Jul 1993. 8p. (CONF-9308167—: 20. annual re- 
view of progress in quantitative nondestructive evaluation (NDE), 
Brunswick, ME (United States), 1-6 Aug 1993). Order Number 
DE94607878. Source: OSTI; NTIS (US Sales Only); INIS. 


A novel detector technique for fast, accurate real-time X-ray 
imaging at high photon flux is described. A thin solid photoconver- 
tor is coupled to a multistage gaseous electron multiplier operating 
at low pressure. The readout electronics connected to the wire 
structure of the gaseous chamber provides the real-time calculation 
and visualization of the two-dimensional position of registered pho- 
tons. The detector was rested in X-ray energy range of 8-60 keV 
and radiographic images are presented. A significant reduction of 
X-ray dose required for the generation of a good quality image 
compared to film recording is demonstrated. These detectors have 
numerous applications in X-ray imaging and in particular for dy- 
namic in-line quality control at industrial production lines. (authors). 
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Refer also to citation(s) 5061 


5071 (CEA-CONF—11616) Gamma-ray vulnerability of 
light-emitting diodes injection-laser diodes and _pin- 
photodiodes for 1.3 um wavelength-fiber optics. Breuze, G.; 
Serre, J. CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Electronique et d’Instrumentation Nucleaire. 1992. 
27p. (CONF-9209184—: The International Society for Optical Engi- 
neering (SPIE) meeting, Boston, MA (United States), 8-11 Sep 
1992). Order Number DE94609405. Source: OSTI; NTIS (US 
Sales Only); INIS. 

With the increasing use of optical data links, it becomes essential 
to test for radiation vulnerability not only the transmission support - 
fiber and cable - but also fiber-end electro-optical components that 
could be exposed to hostile environment. Presently there is a sig- 
nificant number of radiation tests of optical fibers [1,2,3]. Here are 
only given a few results obtained on gradient index multimode 
fibers with and without phosphor. These data provide an important 
contribution to the improvement of all standard electro-optical 
pigtailed components working on the 1.3 um wavelength: light- 
emitting diodes (LED), injection-laser diode modules (LDM) and 
pin-photodiodes (PD). Multicomponent LDM behaviour under CO®° 
exposure was extensively tested. Hardened optical data links allow 
now to ensure medium data transmission rates on appreciable fiber 
- lengths despite medium steady - state gamma-ray exposure. 


5072 (IA-1481, pp. 160-161) Track effects and their influ- 
ence on heavy ion energy losses in semiconductor devices. 
Akkerman, A.; Levinson, J.; llberg, D.; Lifshitz, Y. Israel Atomic En- 
ergy Commission, Tel Aviv (israel). Licensing Div. Jul 1993. In 
Research laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SEMICONDUCTOR DEVICES/deep in- 
elastic heavy ion reactions; ENERGY LOSSES; LET 


5073 (IA-1481, pp. 162-163) Single event latchup in IDT 
7187 SRAM: Dependence on ion penetration depth. Levinson, 
J.; Even, O.; Adler, E.; Hass, M.; llberg, D.; Lifshitz, Y. Israel 
Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 
1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRONIC EQUIPMENT/ion beams; 
CALIFORNIUM IONS; CALIFORNIUM 252; CROSS SECTIONS; 
IRON IONS; IRON 56; LET; SILICON 28 TARGET 


5074 (IA-1481, pp. 163) Proton-induced latchup cross- 
section: Experiment and calculation. Levinson, J.; Akkerman, 
A.; Victoria, M.; Hass, M.; llberg, D.; Alluralde, M.; Henneck, R.; 
Zehnder, A.; Lifshitz, Y. Israel Atomic Energy Commission, Tel Aviv 
(Israel). Licensing Div. Jul 1993. In Research laboratories annual 
report 1992. 279p. Order Number DE94608124. Source: OSTI; 
NTIS (US Sales Only); INIS. 
Short communication. ELECTRONIC EQUIPMENT/proton 
beams 
5075 (SAND-93-1926C) Temperature dependence of 
Static RAM volatility. Meisenheimer, T.L.; Fleetwood, D.M.; 
Winokur, P.S. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC04-76DP00789. (CONF-940217— 
1: Hardened electronics and radiation technology, Monterey, CA 
(United States), 14-18 Feb 1994). Order Number DE93040345. 
Source: OSTI; NTIS; GPO Dep. 

We have measured the temperature dependence of the volatility 
of a wide variety of Static RAMS. The temperature dependence is 
directly related to the memory cell design and device processing or 
fabrication parameters. We have seen the volatility change by ~10 
orders of magnitude when the absolute temperature is changed by 
a factor of ~2. We present physical reasons for such a large tem- 
perature dependence and derive an analytical model which 
accurately predicts the volatility. Neutron irradiation is seen to in- 
crease the low-temperature volatility. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 5066, 5110, 5282 


4405 Thermal instrumentation 
Refer also to citation(s) 4336 


5076 (WSRC-MS-—93-514) Fiber-optic temperature sensor. 
O'Rourke, P.E.; Livingston, R.R.; Jantzen, C.M.; Ramsey, W.G.; 
Hopkins, C.D. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
9310186-1: Environmental restoration on laser options, Atlanta, 
GA (United States), 24-28 Oct 1993). Order Number DE94001069. 
Source: OSTI; NTIS; GPO Dep. 

Researchers at the Savannah River Technology Center (SRTC) 
have developed a class of fiber-optic temperature sensors based 
upon temperature induced changes in the absorption spectrum of 
selected materials. For example, a neodymium (Nd) doped glass 
sensor can be used over a very broad temperature range (— 196 to 
500°C) and provide good precision and accuracy (11°C). This 
type temperature probe is constructed so that light from a fiber op- 
tic cable shines through the Nd glass and is reflected onto a 
second fiber optic cable. Light from this second fiber optic is mea- 
sured by a diode array spectrophotometer, and the absorption 
spectrum of the Nd glass used to compute temperature. 


4406 Optical Instrumentation 
Refer also to citation(s) 5119, 5144 


5077 (BNL-49519) Mechanical design of a high-precision 
tunable crystal monochromator for the MECT project at the 
NSLS X17 beamline. Shieifer, M.; Dilmanian, F.A.; Staicu, F.A.; 
Woodie, M.H. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-930824— 
18: Synchrotron radiation instrumentation, Gaithersburg, MD 
(United States), 23-26 Aug 1993). Order Number DE94001895. 
Source: OSTI; NTIS; GPO Dep. 

We describe the mechanical design of a medical-imaging 
monochromator for the Multiple Energy Computed Tomography 
(MECT) project at the X17B superconducting beamline of the 
NSLS. The monochromator consists of two independent two-crystal 
Laue-Laue units in tandem, with the option of using a Laue-Bragg/ 
Bragg-Laue configuration. It provides two collinear exit beams of 
different energies that can be alternatively selected by a shutter. 
The heart of the design is a mechanically driven spindle with a dou- 
ble gimbal mechanism used for precise angular positioning of each 
of the four crystals about two orthogonal axes of rotation. An angu- 
lar precision of 0.041 arcsec is achieved by using a linear motion of 
0.1 um on a lever arm of 50 cm. The main features of the system 
include a fixed-exit beam having a 15 mm vertical offset, water- 
cooled first crystals in both units, a 12 cm beam width, a 3 mm 
maximum beam height, an energy range of ~ 25-50 and 75-100 
keV, a 2.5 s beam-switching time, and high vacuum compatibility. 


5078 (BNL-49661) Design of a high-precision double 
crystal tunable monochromator. Shleifer, M.; Sharma, S.; Woo- 
die, M.; Rotela, E.; Brite, C. Brookhaven National Lab., Upton, NY 
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(United States). [1993]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO02-76CH00016. (CONF-930722— 
52: Annual meeting of the Society of Photo-Optical Instrumentation 
Engineers (SPIE), San Diego, CA (United States), 11-16 Jul 1993). 
Order Number DE94003004. Source: OSTI; NTIS; GPO Dep. 

This paper describes a UHV-compatible double crystal 
monochromator with independent drives for 2 linear and 2 angular 
crystal motions. Precise angular crystal positioning is achieved by 
using a spindle with a double gimbal mechanism, which converts 
linear motion of 0.1 micron to an angular motion of 0.042 arcsec. 
In order to decrease thermal distortions, the crystal intercepting 
white beam, is watercooled. 


4407 Geophysical and Meteorological instrumenta- 
tion 


Refer also to citation(s) 5096 


5079 (LBL—34841) Detection geometry and reconstruction 
error in magnetic source imaging. Hughett, P. (Lawrence Berke- 
ley Lab., CA (United States)); Budinger, T.F. Lawrence Berkeley 
Lab., CA (United States). Nov 1993. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9311114-3: Institute of Electrical and Electronic Engineers 
(IEEE) medical imaging conference, San Francisco, CA (United 
States), 4-6 Nov 1993). Order Number DE94004012. Source: 
OSTI; NTIS; GPO Dep. 

A recently developed reconstruction algorithm for magnetic 
source imaging exploits prior knowledge about source location, 
source power density, detector geometry, and detector noise 
power to obtain an explicit estimate of the reconstruction error. 
This paper demonstrates the application of the new algorithm to 
the optimal design of practical detector arrays to minimize the re- 
construction error in specific applications. For a representative 
configuration for magnetocardiography, the optimal array width (for 
minimum reconstruction error) varies from 19 to 28 cm depending 
on the assumed source depth, number of detectors, source power 
and noise power. The reconstruction accuracy ranges from 5% of 
the a priori standard deviation for the sources nearest the detector 
plane to 95% of the a priori deviation for the deepest sources. The 
reconstruction error was found to depend on accidental alignments 
between dipole sources and point detectors, indicating that a more 
sophisticated model is required for accurate estimates of recon- 
struction error. The error calculation is fast, taking about a second 
for this problem on a workstation-class computer. The availability of 
a method for rapidly computing the reconstruction error for any 
given source characteristics and detector geometry will facilitate 
the optimal design of magnetometer array size, element spacing, 
and orientation for specific applications in biomagnetic and geo- 
magnetic source imaging. 
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Refer also to citation(s) 2941, 2942, 3202, 3326, 3732, 4007, 
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5080 (DOE/PC/92106-T2) Charge distribution analysis of 
catalysts under simulated reaction conditions: Second quar- 
terly technical progress report, January 1, 1993-March 31, 
1993. Freund, F. Surface/interface, Inc., Mountain View, CA 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-92PC92106. Order Num- 
ber DE94002177. Source: OSTI; NTIS; GPO Dep. 

New furnaces were built based on fused silica with NiChrome 
heating elements custom-wound on alumina ceramic to self- 
compensate for induced magnetic fields during operation. During 
tests these furnaces failed due to thermal stresses caused by the 
high temperature cement used to hold the alumina ceramic in 
place. As a third solution pieces of boron nitride have been pro- 
cured from which new furnace bodies will be machined during the 
third quarter. In order to increase the in-house capacity for machin- 
ing ceramic parts a small lathe was ordered. The implementation 
of the LabView data acquisition software from National instru- 
ments, Inc. took more time than anticipated and is still not 





completed. Major difficulties had to be overcome during the inte- 
gration of the separate positive and negative high voltage supplies 
(+1000V). It became apparent that a custom-designed switch had 
to be installed to safeguard the data acquisition modules and the 
Apple Macintosh Quadra 700 computer again inadvertent exposure 
to the high voltages during switching operations. Martin Vasey, the 
software consultant, has made significant progress but the task is 
far from complete. Major time was spent on integrating the Na- 
tional Instruments GPIB Board with the Omega Temperature 
Controller via an the RS 232 port and to overcome compatibility 
problems. Because the Omega Temperature Controller failed 
catastrophically during tests completion of this task has been put 
on hold. To proceed with the work one of the PERKIN-ELMER Pt- 
wound furnaces which is available in the P.I.’s laboratory has been 
installed for the initial runs. 


5081 (DOE/PC/92544—4) Vapor pressures and heats of va- 
porization of primary coal tars: Quarterly technical progress 
report, 1 April 1993-30 June 1993. Suuberg, E.M. Brown Univ., 
Providence, RI (United States). Div. of Engineering. [1993]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92544. Order Number DE94001959. Source: 
OSTI; NTIS; GPO Dep. 

A significant amount of time has been devoted during this quar- 
ter to preparing the equipment for production of the tars to be 
measured, and preparing the equipment for measurements by the 
so-called Knudsen effusion method. This method will be summa- 
rized below. The various effusion methods are based on the 
effusion of the vaporized substance from a surface, or through an 
orifice [1]. One of these is the Knudsen method [2, 3], in which the 
substance effuses through small holes of known area. The princi- 
pal applications of this method have been in the determination of 
the vapor pressure of metals such as mercury, cadmium, zinc and 
lead. It has however been equally effective for obtaining the vapor 
pressure of organic crystals and compounds [4, 5, 6, 7, 8, 99, 20]. 
The Knudsen method is used for the measurement of low vapor 
pressures in the range from 1 to 10-& mm Hg under molecular 
flow conditions (pressures inside and outside cell are low enough 
for gas molecules make collisions only with the walls of the cell) 
and involves measurement of the rate of loss of molecules of the 
evaporating substance, leaving the opening of an effusion cell. 
Measurement are made under isothermal conditions, with weight 
loss being recorded as a function of time simultaneously with sam- 
ple temperature, and with pressure measured outside the effusion 
cell. The basic theory of the effusion method was reviewed in the 
literature [2, 39, 12]. The basic theory of method is based upon the 
kinetic theory of gases, from which Knudsen derived an expression 
for the slow isothermal flow out of a cell with a small hole in it. Ac- 
cording to Knudsen [1] the vapor pressure of a material in the cell 
can be calculated from his result, using the equation given. 


5082 (INIS-mf-13737, pp. 103) Use of hot-wire sensors in 
liquid metals. Platnieks, |. (AN Latvijskoj SSR, Riga (Latvia). Inst. 
Fiziki). Feb 1993. 168p. (CONF-930216—: 7. Beer-Sheva interna- 
tional seminar on magnetohydrodynamics, Jerusalem (Israel), 
14-18 Feb 1993). In The seventh international Beer Sheva seminar 
on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HOT WIRE ANEMOMETERS/liquid met- 
als; MERCURY 


5083 A low noise charge ramp electrometer. Morgan, J.P.; 
Piper, T.C. To Dept. of Energy. 1991. American patent application 
7-758,045. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. Order Number 
DE94003062. Source: OSTI; NTIS; INIS; GPO Dep. 

This invention depicts a electrometer capable of measuring small 
currents without the use of a feedback resistor which tends to con- 
tribute a large noise factor to the measured data. The electrometer 
eliminates the feedback resistor through the use of a feedback ca- 
pacitor located across the electrometer amplifier. The signal from 
the electrometer amplifier is transferred to a electrometer buffer 
amplifier which serves to transfer the signal to several receptors. If 
the electrometer amplifier is approaching saturation, the buffer am- 
plifier signals a reset discriminator which energizes a coil whose 
magnetic field closes a magnetic relay switch which in turn resets 
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or zeros the feedback capacitor. In turn, a reset complete discrimi- 
nator restarts the measurement process when the electrometer 
amplifier approaches its initial condition. The buffer amplifier also 
transmits the voltage signal from the electrometer amplifier to a 
voltage-to-frequency converter. The signals from the voltage-to- 
frequency converter are counted over a fixed period of time and 
the information is relayed to a data processor. The timing and se- 
quencing of the small current measuring system is under the 
control of a sequence control logic unit. 


5084 Method for simultaneous measurement of mass 
loading and fluid property changes using a quartz crystal mi- 
crobalance. Granstaff, V.E.; Martin, S.J. To Dept. of Energy. 1991. 
American patent application 7-779,727. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE94003038. Source: OSTI; NTIS; 
GPO Dep. 

A method, using a quartz crystal microbalance, to obtain simulta- 
neous measurement of solid mass accumulation and changes in 
liquid density-viscosity product. The simultaneous real-time mea- 
surements of electrical parameters yields that changes in surface 
mass can be differentiated from changes in solution properties. Two 
methods to obtain the admittance/frequency data are employed. 


5085 (SAND-93-2246) Primary Standards Laboratory re- 
port ist half 1993. Levy, W.G.T. (comp.). Sandia National Labs., 
Albuquerque, NM (United States). Nov 1993. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94003138. Source: OSTI; NTIS; 
GPO Dep. 

Sandia National Laboratories operates the Primary Standards 
Laboratory for the Department of Energy, Albuquerque Operations 
Office (DOE/AL). This report summarizes metrology activities that 
received emphasis in the first half of 1993 and provides information 
pertinent to the operation of the DOE/AL system-wide Standards 
and Calibration Program. 


5086 (UCRL-ID—114904) Portable Gas Chromatographic 
(GC)-Thermal Energy Analysis (TEA) design considerations. 
Alcaraz, A.; Andresen, B.D.; Martin, W.; Hawley-Fedder, R. 
Lawrence Livermore National Lab., CA (United States). 1 Sep 
1992. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE94002614. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper addressed the overall concepts for the development 
of a portable GC-TEA instrumentation package. A reduction in size 
of at least four times from the commercial systems now available 
should be readily achieved. Major savings in size will be realized 
by designing the instrumentation specifically for a gas chromato- 
graphic interface, which includes changing the size of the ozone 
reaction chamber and coiling the furnace of the GC-pyrolysis unit 
into a smaller package. The results of the authors’ efforts at 
miniaturization of a GC-TEA system will be a smaller, packaged in- 
strument with lower power demands than existing instrumentation, 
while still maintaining the high performance detection characteris- 
tics of a full-size TEA system. 


5087 (WSRC-TR-93-420) Burst testing of low pressure 
MKS Baratron® sensors. Wermer, J.R. Westinghouse Savannah 
River Co., Aiken, SC (United States). 2 Aug 1993. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94001810. Source: OSTI; NTIS; 
GPO Dep. 

Pressure sensors from ten MKS series 390 and 690 Baratron® 
capacitance manometers were hydrostatically burst tested by the 
Engineering and Materials Technology Department (E&MT). Four 
MKS series 390 Baratron® 0-10 torr sensors had an average 
case burst pressure of 915 psig. Five MKS series 690 Baratron® 
0-1 torr sensors had an average case burst pressure of 1301 
psig, and one MKS series 690 Baratron® 0-—1000 torr sensor had 
a case burst pressure of 938 psig. 
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5088 (EGG-EE-10829) Granite Sentry Video Distribution 
Subsystem final operational capability power circuit loading 
report. EG and G Idaho, Inc., Idaho Falls, ID (United States). Jun 
1993. 12p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC07-761ID01570. Order Number 
DE94002806. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The final operational capability phase of the Granite Sentry 
Video Distribution Subsystem design and installation program 
includes the installation of sensitive electronic audio and video dis- 
tribution equipment in the Systems Center, Tech Control, Missile 
Warning, Combined Operations Intelligence Center, Nuclear Biolog- 
ical Chemical Operations Center, and the Exercise Center within 
the North American Aerospace Defense Command at Cheyenne 
Mountain Air Force Base. This study verifies that the circuits that 
provide power to the Granite Sentry Video Distribution Subsystem 
equipment are capable of providing adequate power to the equip- 
ment to be installed in the final operational capability phase without 
compromising mission critical requirements. 


5089 (ORNL/TM-12376) Technology Demonstration for 
automated ammunition reloading of heavy armored systems: 
Ammunition Logistics Program. Ray, T.L.; Glassell, R.L.; Glover, 
W.H.; Hannah, J.H.; Kress, R.L.; Lloyd, P.D.; Vandergriff, K.U. Oak 
Ridge National Lab., TN (United States). Nov 1993. 83p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE94002934. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Presently, the world’s most lethal battle tank, the M1A1 Abrams, 
must be rearmed with main gun ammunition one piece at a time 
through the tank’s hatch. Under the best conditions, this procedure 
is a tiresome task; under battlefield conditions, it is also a danger- 
ous task because the crew and equipment are exposed to deadly 
weapon fire and nuclear, biological, and chemical agents. Ammuni- 
tion reloading for heavy armored systems has been a proven 
logistical problem with the Army’s armored systems. The US 
Army's Project Manager for Ammunition Logistics (PM-AMMOLOG) 
assembled a national team to develop critical technology for auto- 
mated reloading of armored vehicles to improve the safety and 
efficiency of this essential element of armored warfare. This tech- 
nology was demonstrated with the Future Armor Rearm System 
(FARS). FARS consists of a tracked, armored chassis, a 5-degree- 
of-freedom teleoperated ammunition transfer arm, and a 
specialized mission module. This mission module houses the sys- 
tems that store ammunition and transfer it into the tank. The 
automated systems allow the soldier to remain safe under sealed 
and armored protection while remotely loading ammunition from 
the FARS into the tank storage system. Automated reloading not 
only eases the manual burden on the soldier but also provides a 
safer, faster, and more efficient means of reloading heavy armored 
systems. This activity was sponsored by PM-AMMOLOG and the 
US Army’s Project Manager for Tank Main Armament Systems. 
Team members included Oak Ridge National Laboratory (ORNL), 
Human Engineering Laboratory (HEL), Tooele Army Depot, and 
Benet Weapons Laboratory. HEL and Tooele Army Depot per- 
formed modifications on the FARS chassis. These included 
modifications to the power distribution systems and the addition of 
hydraulics to the vehicle. Tooele also fabricated the floor module 
and a portion of the ammunition transfer hardware. 


5090 (SAND-91-2845) Characteristics and development 
report for the T1576 power supply and the MC3935 battery. 
Butler, P.C.; Robinson, C.E. Sandia National Labs., Albuquerque, 
NM (United States). Oct 1993. 95p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94003675. Source: OSTI; NTIS; GPO Dep. 

This report describes the requirements, designs, performance, 
and development histories for the T1576 power supply and the 
MC3935 rechargeable battery. These devices are used to power 
Permissive Action Link (PAL) ground controllers. The T1576 con- 
sists of a stainless steel container, one SA3553 connector, and 
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one MC3935 battery. The MC3935 is a vented nickel/cadmium bat- 
tery with 24 cells connected in series. It was designed to deliver 
5.5 Amp-hours at 25#C and the one-hour rate, with a nominal voit- 
age of 28 V. The battery was designed to operate for 5 years or 
500 full charge/discharge cycles. The power supply is expected to 
last indefinitely with replacement batteries and hardware. 


5091 (SAND—93-0150C) Perforation of thin unreinforced 
concrete slabs. Cargile, J.D. (Army Engineer Waterways Experi- 
ment Station, Vicksburg, MS (United States)); Giltrud, M.E.; Luk, 
V.K. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United 
States);Defense Nuclear Agency, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (CONF-9305123-3: 6. interna- 
tional symposium on interaction of nonnuclear munitions with 
structures, Panama City, FL (United States), 3-7 May 1993). Order 
Number DE94001802. Source: OSTI; NTIS; GPO Dep. 

This report discusses fourteen tests which were conducted to in- 
vestigate the perforation of thin unreinforced concrete slabs. The 
4340-steel projectile used in the test series is 50.8 mm in diameter, 
355.6 mm in length, has a mass of 2.34 kg. and an ogive nose 
with caliber radius head of 3. The slabs, contained within steel cul- 
verts, are 1.52 m in diameter and consist of concrete with a 
nominal unconfined compressive strength of 38.2 MPa and maxima 
aggregate size of 9.5 mm. Slab thicknesses are 284.4, 254.0, 
215.9 and 127.0 mm. Tests were conducted at impact velocities of 
about 313 m/s on all slab thicknesses and about 379 and 471 m/s 
on the 254.0-mm-thick slab. All tests were conducted at normal in- 
cidence to the slab. All tests were conducted at normal incidence 
to the slab. Information obtained from the tests used to determine 
the loading (deceleration) on the projectile during the perforation 
process, the velocity-displacement of the projectile as it perforated 
the slab, and the projectile position as damage occurred on the 
backface of the slab. The test projectile behaved essentially as a 
rigid body for all of the tests. 


5092 (UCRL-ID—115695) On the application of Allan 
variance method for Ring Laser Gyro performance characteri- 
zation. Ng, L.C. Lawrence Livermore National Lab., CA (United 
States). 15 Oct 1993. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003880. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the method of Allan variance and its appli- 
cation to the characterization of a Ring Laser Gyro's (RLG) 
performance. Allan variance, a time domain analysis technique, is 
an accepted IEEE standard for gyro specifications. The method 
was initially developed by David Allan of the National Bureau of 
Standards to quantify the error statistics of a Cesium beam fre- 
quency standard employed as the US Frequency Standards in 
1960's. The method can, in general, be applied to analyze the er- 
ror characteristics of any precision measurement instrument. The 
key attribute of the method is that it allows for a finer, easier char- 
acterization and identification of error sources and their contribution 
to the overall noise statistics. This report presents an overview of 
the method, explains the relationship between Allan variance and 
power spectral density distribution of underlying noise sources, 
describes the batch and recursive implementation approaches, vali- 
dates the Allan variance computation with a simulation model, and 
illustrates the Allan variance method using data collected from sev- 
eral Honeywell LIMU units. 


5093 (UCRL-JC—114833) Design study of fiber-composite 
penetrator cases. Logan, R.W.; Groves, S.E.; Lyon, R.E. 
Lawrence Livermore National Lab., CA (United States). 22 Oct 
1993. 15p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-931121-33: Annual winter 
meeting of the American Society of Mechanical Engineers, New 
Orleans, LA (United States), 28 Nov - 3 dec 1993). Order Number 
DE94003203. Source: OSTI; NTIS; GPO Dep. 

A design study was conducted to demonstrate the viability of 
carbon-fiber reinforced epoxy composites as structural case materi- 
als for penetrating warheads. The objective was to conduct 
well-instrumented experimental studies of composite-body penetra- 
tors perforating mild steel plates and quantitatively model these 
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plate penetrations using two- and three-dimensional finite element 
codes over a wide range of velocities and impact conditions in or- 
der to develop predictive capability for composite design and for 
use in tradeoff studies with existing case materials. Understanding 
of the failure of composite-body penetrators would be demon- 
strated by a rational design iteration which significantly improved 
performance. Initial studies utilized existing 1-degree tapered 
cylindrical carbon fiber/epoxy composite cases fabricated by wet- 
filament winding. These sharp-tipped, steel-nose, composite 
penetrators were strain-gaged, piggy-backed with 57 kilograms, 
and impacted into steel plates in a velocity-boosted droptower at 
impact velocities ranging from 3 to 18 meters per second. Load, 
time, and position data were recorded during the impact event as 
well as the axial and hoop strains in the composite case. Mono- 
lithic 4340 hardened steel penetrators with both sharp- and flat-tip 
3-caliber ogive noses were also impacted into mild steel plates. 
Data from the composite-case and steel penetrators were used to 
calibrate a multiaxial, rate-dependent, flow and failure model for 
the mild steel plates in NIKE2D. The authors were then able to 
successfully predict survival and failure of the composite-case pen- 
etrators in normal-incidence droptower tests for different target 
thickness and velocity combinations. 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 3216, 3947 


5094 (LA-SUB-93-299) Investigations on detonation 
shock dynamics and related topics: Final report. Stewart, D.S. 
(Univ. of Illinois, Urbana, IL (United States). Dept. of Theoretical 
and Applied Mechanics). Los Alamos National Lab., NM (United 
States); Illinois Univ., Urbana, IL (United States). Dept. of Theoreti- 
cal and Applied Mechanics. [1993]. 308p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94002570. Source: OSTI; NTIS; GPO Dep. 

This document is a final report that summarizes the research 
findings and research activities supported by the subcontract DOE- 
LANL-9-XG8-3931P-1 between the University of Illinois (D. S. 
Stewart Principal Investigator) and the University of California (Los 
Alamos National Laboratory, M-Division). The main focus of the 
work has been on investigations of Detonation Shock Dynamics. A 
second emphasis has been on modeling compaction of energetic 
materials and deflagration to detonation in those materials. The 
work has led to a number of extensions of the theory of Detonation 
Shock Dynamics (DSD) and its application as an engineering de- 
sign method for high explosive systems. The work also enhanced 
the hydrocode capabilities of researchers in M-Division by modifi- 
cations to CAVEAT, an existing Los Alamos hydrocode. Linear 
stability studies of detonation flows were carried out for the pur- 
pose of code verification. This work also broadened the existing 
theory for detonation. The work in this contract has led to the de- 
velopment of one-phase models for dynamic compaction of porous 
energetic materials and laid the groundwork for subsequent stud- 
ies. Some work that modeled the discrete heterogeneous behavior 
of propellant beds was also performed. The contract supported the 
efforts of D. S. Stewart and a Postdoctoral student H. |. Lee at the 
University of Illinois. 


5095 Energetic composites and method of providing 
chemical energy. Danen, W.C.; Martin, J.A. To Dept. of Energy. 
1991. American patent application 7-774,961. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE94003042. Source: OSTI; NTIS; GPO 
Dep. 

A method for providing chemical energy and energetic composi- 
tions of matter consisting of thin layers of substances which will 
exothermically react with one another. The layers of reactive sub- 
stances are separated by thin layers of a buffer material which 
prevents the reactions from taking place until the desired time. The 
reactions are triggered by an external agent, such as mechanical 
stress or an electric spark. The compositions are known as 
metastable interstitial composites (MICs). This class of composi- 
tions includes materials which have not previously been capable of 
use as energetic materials. The speed and products of the reac- 
tions can be varied to suit the application. 
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5096 (PNL-—8921) Differential Global Positioning System 
for the Surface-Towed Ordnance Locating System: Testing, re- 
sults, and user’s guide. Stewart, T.L.; Hubbard, C.W. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1993. 64p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE94002980. Source: OSTI; NTIS; GPO Dep. 

Researchers at Pacific Northwest Laboratory integrated and 
tested a Global Positioning System (GPS) for use with the Naval 
Explosive Ordnance Disposal Technology Center's (NEODTC) 
Surface-Towed Ordnance Locating System (STOLS). The GPS 
automatically and continuously provides latitude, longitude, and el- 
evation information at the mobile GPS unit. The results of testing 
the GPS are shown in this report. The results reveal accuracies in 
the submeter range in real time and within a few centimeters using 
post-processing software. A description of hardware and software 
components is also included, along with system drawings and 
parts lists. 


5097 (UCRL-JC—111348) Understanding composite explo- 
sive energetics: 4. Reactive flow modeling of aluminum 
reaction kinetics in PETN and TNT using normalized product 
equation of state. Tao, W.C.; Tarver, C.M.; Kury, J.W.; Lee, C.G.; 
Ornellas, D.L. Lawrence Livermore National Lab., CA (United 
States). Jul 1993. 31p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-930713-31: 10. 
detonation symposium, Boston, MA (United States), 12-16 Jul 
1993). Order Number DE94001522. Source: OSTI; NTIS; GPO 
Dep. 

Using Fabry-Perot interferometry techniques, we have deter- 
mined the early time rate of energy release from detonating PETN 
and TNT explosives filled with 5 to 20 wt % of either 5 um or 18 
um spherical aluminum with the detonation products, and calculate 
the extent of reaction at 1-3 us after the detonation. All of the 
metal in PETN formulations filled with 5 wt % and 10 wt % of ei- 
ther 5 um or 18 um aluminum reacted within 1.5 ys, resulting in 
an increase of 18-22% in energy compared to pure PETN. For 
TNT formulations, between 5 to 10 wt % aluminum reacts com- 
pletely with the same timeframe. A reactive flow hydrodynamic 
code model based on the Zeldovich-von Neumann-Doring (ZND) 
description of the reaction zone and subsequent reaction product 
expansion (Taylor wave) is used to address the reaction rate of the 
aluminum particles with detonation product gases. The detonation 
product JWL equation of state is derived from that of pure PETN 
using a parametric normalization methodology. 


5098 (UCRL-JC—113202) The effect of the constitutive re- 
sponse on the predicted temperatures in copper jets. Nikkel, 
D.J. Jr.; Lassila, D.H. Lawrence Livermore National Lab., CA 
(United States). Aug 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
930676-62: 14. international conference of the International 
Association for the Advancement of High Pressure Science and 
Technology, Colorado Springs, CO (United States), 27 Jun - 2 jul 
1993). Order Number DE94002858. Source: OSTI; NTIS; GPO 
Dep. 

This paper examines the effect of various elements in a set con- 
stitutive equations on predicted stress and temperature response of 
material undergoing pressure and strain histories representative of 
those in copper jets formed by shaped charges. It is found that the 
dependence of the flow stress on hydrostatic pressure, which en- 
ters here through the pressure dependence of the shear modulus, 
has a significant effect on predicted flow stress and hence temper- 
ature. 


5099 (UCRL-JC—113306) LDV measurements of turbulent 
baroclinic boundary layers. Neuwald, P. (Fraunhofer-institut fuer 
Kurzzeitdynamik - Ernst-Mach-Institut (EMI), Freiburg im Breisgau 
(Germany)); Reichenbach, H.; Kuhl, A.L. Lawrence Livermore 
National Lab., CA (United States). Jul 1993. 6p. Sponsored by US- 
DOE, Washington, DC (United States);Defense Nuclear Agency, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Grant DNA IACRO 92-824; Grant DNA 001-91-C-0039. (CONF- 
930788-7: 19. international symposium on shock waves, Marseille 
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(France), 26-30 Jul 1993). Order Number DE94002025. Source: 
OSTI; NTIS; GPO Dep. 

Described here are shock tube experiments of nonsteady, turbu- 
lent boundary layers with large density variations. A dense-gas 
layer was created by injecting Freon through the porous floor of 
the shock tube. As the shock front propagated along the layer, 
vorticity was created at the air-Freon interface by an inviscid, baro- 
clinic mechanism. Shadow-schlieren photography was used to 
visualize the turbulent mixing in this baroclinic boundary layer. 
Laser-Doppler-Velocimetry (LDV) was used to measure the stream- 
wise velocity histories at 14 heights. After transition, the boundary 
layer profiles may be approximated by a power-law function u ~ 
u* where a ~ 3/8. This value lies between the clean flat plate 
value (a = 1/7) and the dusty boundary layer value (a ~ 0.7), and 
is controlled by the gas density near the wall. 


5100 (UCRL-JC—113348) Partitioning of residual D- 
limonene cleaner vapor among organic materials in weapons. 
LeMay, J.D. Lawrence Livermore National Lab., CA (United 
States). Mar 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9304103— 
7: Department of Energy (DOE) compatibility, aging and service 
life conference, Aiken, SC (United States), 20-22 Apr 1993). Order 
Number DE93019379. Source: OSTI; NTIS; GPO Dep. 

D-limonene is a replacement solvent selected by Sandia and 
Allied-Signal to clean solder flux from electronics assemblies in 
firesets and programmers. D-limonene is much slower drying than 
the solvents it has replaced and this has raised concerns that 
residual quantities of the cleaner could be trapped in the electron- 
ics assemblies and eventually carried into warhead assemblies. 
This paper describes a study designed to evaluate how vapors 
from residual d-limonene cleaner would be partitioned among typi- 
cal organic materials in a Livermore device. The goal was to 
identify possible compatibility problems arising from the use of 
d-limonene and, in particular, any interactions it may have with en- 
ergetic materials. To predict the partitioning behavior of d-limonene, 
a simple model was developed and its predictions are compared to 
the experimental findings. 


5101 (UCRL-JC—114892) Baroclinic mixing in HE fireballs. 
Kuhl, A.L. (Lawrence Livermore National Lab., El Segundo, CA 
(United States)); Ferguson, R.E.; Priolo, F.; Chien, K.Y.; Collins, 
J.P. Lawrence Livermore National Lab., El Segundo, CA (United 
States). Aug 1993. 28p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. Contract DNA IACRO 
92-824. (CONF-93081 85-1: 14. international colloquium on the dy- 
namics of explosions and reeactive systems, Coimbra (Portugal), 
1-6 Aug 1993). Order Number DE94001607. Source: OSTI; NTIS; 
GPO Dep. 

Numerical simulations of the turbulent mixing in the fireball of an 
HE blast wave were performed with a second-order Godunov code. 
Adaptive mesh refinement was used to capture the convective mix- 
ing processes on the computational grid. The calculations revealed 
that the interface between the shock-compressed air and the 
dense detonation products was unstable. Vorticity was generated in 
that region by baroclinic effects. This caused the interface to roll-up 
into a turbulent mixing layer. Four phases of mixing were identified: 
a strong blast wave phase, where the mixing region was swept 
outward by the shockinduced flow; an implosion phase, that 
stretched the inner boundary of the mixing region back toward the 
origin; a re-shocking phase, where the imploding shock expands 
back outward from the origin and re-energizes the mixing later by 
RichtmyerMeshkov effects; and an asymptotic mixing phase, where 
line-scale structures are continually recreated by folding effects but 
the overall vorticity decays through a cascade process. The flow- 
field was azimuthally averaged to evaluate the mean-flow profiles 
and r.m.s. fluctuation profiles across the mixing layer. The mean ki- 
netic energy rapidly approached zero as the blast wave decayed, 
but the fluctuating kinetic energy asymptotically approached a 
small constant value. This represents the rotational kinetic energy 
driven by the vorticity field, that continued to mix the fluid at late 
times. It was shown that the vorticity field corresponds to a function 
that fluctuates between plus and minus values-with a volume- 
averaged mean of zero. 
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5102 (DNA-TR-93-24) Methods for developing and vali- 
dating survivability distributions. Williams, R.L. Kaman Sciences 
Corp., Colorado Springs, CO (United States). Oct 1993. 37p. 
Sponsored by Department of Defense, Washington, DC 
(United States). Contract DNA 001-89-C-0080. Order Number 
DE94001609. Source: OSTI; NTIS. 

A previous report explored and discussed statistical methods and 
procedures that may be applied to validate the survivability of a 
complex system of systems that cannot be tested as an entity. It 
described a methodology where Monte Carlo simulation was used 
to develop the system survivability distribution from the component 
distributions using a system model that registers the logical interac- 
tions of the components to perform system functions. This paper 
discusses methods that can be used to develop the required sur- 
vivability distributions based upon three sources of knowledge. 
These are (1) available test results; (2) littie or no available test 
data, but a good understanding of the physical laws and phenom- 
ena which can be applied by computer simulation; and (3) neither 
test data nor adequate knowledge of the physics are known, in 
which case, one must rely upon, and quantify, the judgement of 
experts. This paper describes the relationship between the confi- 
dence bounds that can be placed on survivability and the number 
of tests conducted. It discusses the procedure for developing sys- 
tem level survivability distributions from the distributions for lower 
levels of integration. It demonstrates application of these tech- 
niques by defining a communications network for a Hypothetical 
System Architecture. A logic model for the performance of this 
communications network is developed, as well as the survivability 
distributions for the nodes and links based on two alternate data 
sets, reflecting the effects of increased testing of all elements. It 
then shows how this additional testing could be optimized by con- 
centrating only on those elements contained in the low-order fault 
sets which the methodology identifies. 


5103 (DOE/EH-0280) US Department of Energy Environ- 
ment, Safety and Health Progress Assessment of the Nevada 
Test Site. USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Aug 1992. 215p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94000757. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the result of the US Department of En- 
ergy (DOE) Environment, Safety, and Health (ES&H) Progress 
Assessment of the Nevada Test Site (NTS), Nye County, Nevada. 
The assessment, which was conducted from July 20 through 
August 4, 1992, included a selective review of the ES&H manage- 
ment systems and progress of the responsible DOE Headquarters 
Program Offices; the DOE Nevada Field Office (NV); and the site 
contractors. The ES&H Progress Assessments are part of the 
Secretary of Energy’s continuing effort to institutionalize line man- 
agement accountability and the self-assessment process 
throughout DOE and its contractor organizations. This report 
presents a summary of issues and progress in the areas of envi- 
ronment, safety and health, and management. 


5104 (DOE/NV/10845-21) Geochemical and hydrologic 
characterization of the effluent draining from U12e, U12n, and 
U12t tunnels, area 12, Nevada Test Site. Russell, C.E.; Gillespie, 
L.; Gillespie, D. Nevada Univ., Reno, NV (United States). Water 
Resources Center. May 1993. 187p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC08-90NV10845. 
Order Number DE94000461. Source: OSTI; NTIS; GPO Dep. 

The objective of the Tunnel Effluent Characterization Project at 
the Nevada Test Site was to characterize the tunnel effluents in 
terms of rate of discharge, pH, temperature, specific conductivity, 
turbidity, and aqueous chemistry. The parameters were monitored 
for one year to identify hazardous constituents within the effluent 
and to characterize temporal variations. 


5105 (KCP-613-5294) Developments in Agile Manufactur- 
ing. Clinesmith, M.G. Allied-Signal Aerospace Co., Kansas City, 
MO (United States). Kansas City Div. Sep 1993. 29p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. (CONF-9310102-30: 4. energy natural phenomena 
hazards mitigation conference, Atlanta, GA (United States), 19-22 
Oct 1993). Order Number DE94001376. Source: OSTI; NTIS; GPO 
Dep. 

As part of a project design initiative, Sandia National Laborato- 
ries and AlliedSignal Inc. Kansas City Division have joined efforts 
to develop a concurrent engineering capability for the manufactur- 
ing of complex precision components. The primary effort of this 
project, called Agile Manufacturing, is directed toward: (1) Under- 
stand the error associated with manufacturing and inspection. (2) 
Develop methods for correcting error. (3) Integrate diverse software 
technologies into a compatible process. The Agile Manufacturing 
System (AMS) is a system that integrates product design, manu- 
facturing, and inspection into a closed loop, concurrent engineering 
process. The goal of developing the Agile Manufacturing System is 
to: (1) Optimize accuracy in manufacturing and inspection. (A) Use 
of softgage software for product evaluation. This will ensure ANSI 
Y14.5 compliance. (B) Establish and monitor bias between CMM 
and machine center. (C) Map probe deflection error and apply cor- 
rection to inspection results. This applies to both on machine 
probing and CMM inspections. (D) Inspection process. (2) Com- 
press the cycle time from product concept to production level 
manufacturing and verification. (3) Create a self-correcting process 
that feeds inspection results back into the machining process. (4) 
Link subordinate processes (cutting/probing path, softgage model, 
etc.) to the solid model definition. 


5106 (LA-12643-H) Total Quality Management and nu- 
clear weapons: A historian’s perspective. Meade, R.A. Los 
Alamos National Lab., NM (United States). Nov 1993. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94002887. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Total Quality Management (TQM) has become a significant man- 
agement theme at Los Alamos National Laboratory. This paper 
discusses the historical roots of TQM at Los Alamos and how TQM 
has been used in the development of nuclear weapons. 


5107 (LA-UR-93-3806) The development of the atomic 
bomb, Los Alamos. Seidel, R.W. Los Alamos National Lab., NM 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9310219-1: Symposium on New Mexico to victory in World War Il, 
Las Cruces, NM (United States), 7 Oct 1993). Order Number 
DE94002723. Source: OSTI; NTIS; GPO Dep. 

The historical presentation begins with details of the selection of 
Los Alamos as the site of the Army installation. Wartime efforts of 
the Army Corps of Engineers, and scientists to include the leader 
of Los Alamos, Robert Oppenheimer are presented. The layout 
and construction of the facilities are discussed. The monumental 
design requirements of the bombs are discussed, including but not 
limited to the utilization of the second choice implosion method of 
detonation, and the production of bomb-grade nuclear explosives. 


The paper ends with a philosophical discussion on the use of nu- 
clear weapons. 


5108 (SAND—93-2158) Accident response group (ARG) 
containers for recovery of damaged warheads. York, A.R. Il; 
Hoffman, J.P. Sandia National Labs., Albuquerque, NM (United 
States). Sep 1993. 51p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94003315. Source: OSTI; NTIS; GPO Dep. 

This report provides an overview of the containers that are cur- 
rently stored at Pantex and available for use in response to an 
accident or for use in any other application where a sealed con- 
tainment vessel and accident resistant overpack may be needed. 


5109 (SAND-—94-8200) H1501 test summary and certifica- 
tion report. Kibalo, E.F. Sandia National Labs., Livermore, CA 
(United States). Oct 1993. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DR00789. Order 
Number DE94001709. Source: OSTI; NTIS; GPO Dep. 

The H1501 Transportation Accident Resistant Container (TARC) 
was developed using the previously completed design and hard- 
ware from the Helicopter Accident Resistant Container (HARC) 
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program. This report documents the test program used to certify 
the capability of the H1501 for shipping W48 and W79 war reserve 
projectiles. The program includes new containers built by Associ- 
ated Machine Technology (AMT) and older HARC containers that 
had wheels and tie-down points added and were recertified after 
years of storage as H1501 containers. The 1973-1976 HARC de- 
velopment program was extremely successful with a demonstration 
of impact and fire capability that significantly exceeded the design 
requirements of 100 fps impact velocity and 90 minutes of fire pro- 
tection. In 1990-1991 two TARC test units were subjected to 
accelerated drop tests followed by fuel fire burn tests with the ob- 
jective of increasing the original limits. These tests were successful 
in confirming the design margin of the HI 501 to exceed 163 fps 
impact followed by 2 hours of fuel fire. H1501 containers were also 
subjected to vibration and shock tests for normal transportation en- 
vironments for the W48 and W79. The results of these tests 
confirmed that the requirements were met for both systems. 


5110 (UCRL-JC—113340) An in-situ check of the epither- 
mal neutron log calibration. Burkhard, N.R. Lawrence Livermore 
National Lab., CA (United States). Sep 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9309103-3: 7. symposium on containment of 
underground nuclear explosions, Kent, WA (United States), 13-17 
Sep 1993). Order Number DE94002007. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The epithermal neutron log is used to measure the water content 
of the formation. The large hole epithermal neutron sonde (ENS) 
that we utilize at the Nevada Test Site (NTS) has been calibrated 
in the Hydrogen Content Test Facility (HCTF). These calibrations 
are used to correct the measured neutron count rate for the effects 
of tool stand-off and density. For sometime, the suspicion has ex- 
isted that the water contents that are calculated from the ENS data 
are too large. Hole U2gj represented a unique opportunity to check 
the validity of the ENS calibration under realistic logging conditions; 
a portion of the hole had been cemented and re drilled and then 
logged. The cements have a known water content and can be 
used as an in situ calibration check. | found that the water contents 
from the log data after processing with the existing calibrations are 
consistent with these known cement water contents. In addition, 
the study indicates that the raw neutron data might be more appro- 
priately smoothed by using a median smoother rather than the 
currently utilized mean smoother. 
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5111 (EGG—11265-5002) Microwave interferometry to elu- 
cidate shock properties. Luther, G.G. (Los Alamos National Lab., 
NM (United States)); Warthen, B.J. EG and G Energy Measure- 
ments, Inc., Los Alamos, NM (United States). [1993]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-93NV11265. (CONF-930676—-44: 14. international 
conference of the International Association for the Advancement of 
High Pressure Science and Technology, Colorado Springs, CO 
(United States), 27 Jun - 2 jul 1993). Order Number DE93019850. 
Source: OSTI; NTIS; GPO Dep. 

A series of measurements have been performed using a simple, 
light weight, inexpensive, compact K-Band (SLICK) interferometer 
to measure the shock properties of passive (Teflon, grout) and en- 
ergetic (HE) materials. Shock and particle velocity measurements 
are made simultaneously along the same path. This path is deter- 
mined by either a thin walled (1/2 mil aluminum foil) waveguide 
embedded in the material or the caustic of a Teflon axicon. Typi- 
cally the velocities are determined to about a percent. The 
measurements will be described and data presented. 


5112 (LA-UR-92-451) Physical models of spall zone 
ground motions and the determination of spatial decay rates: 
Los Alamos Source Region Project. Stump, B.W. (Southern 
Methodist Univ., Dallas, TX (United States). Dept. of Geological 
Sciences); Weaver, T.A. Los Alamos National Lab., NM (United 
States); Southern Methodist Univ., Dallas, TX (United States). 
Dept. of Geological Sciences. 24 Jan 1992. 53p. Sponsored by 
USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
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Contract F19628-89-K-0025. Order Number DE93040506. Source: 
OSTI; NTIS; GPO Dep. 

Spall, the tensile failure of near-surface layers, which is observed 
above contained explosions, has been identified as a possible sec- 
ondary seismic source contributing to teleseismic and regional 
signals. The relative importance of this secondary source can be 
constrained if the motion field in the spall zone is characterized. 
Spall zone motions from nuclear explosions detonated above the 
water table at Pahute Mesa are analyzed to develop these models. 
Acceleration, velocity, displacement, and dwell time measurements 
are made from gauges placed directly above the explosion, most 
often at the free surface. Decay of peak motions are strongly af- 
fected by the free surface with little change in amplitude out to a 
free surface range of 100 m/kt'/> followed by rapid decay beyond. 
Free surface interactions are assessed with first-order elastic 
spherical wave calculations that match observed peak velocity de- 
cays. These results indicate that the spall zone motions may be 
strongly affected by the scaled depth of burial of the explosion. 
Spall zone velocities, displacements and dwell times are compared 
for consistency with a gravitational model. The data is in agreement 
with the functional form of theoretical models although observed 
displacements may be as much as a factor of two to four greater 
than the model predicts for observed velocities and dwell times. 
These differences may reflect the continuous nature of the spall 
process and/or the role of material strength in these phenomena. 


$113 (SAND—93-2064) Data collection system: Volume 1, 
Overview and operators manual; Volume 2, Maintenance man- 
ual; Appendices. Caudell, R.B.; Bauder, M.E.; Boyer, W.B.; 
French, R.E.; Isidoro, R.J.; Kaestner, P.C.; Perkins, W.G. Sandia 
National Labs., Albuquerque, NM (United States). Sep 1993. 476p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94002383. Source: 
OSTI; NTIS; GPO Dep. 

Sandia National Laboratories (SNL) Instrumentation Develop- 
ment Department was tasked by the Defense Nuclear Agency 
(DNA) to record data on Tektronix RTD720 Digitizers on the 
HUNTERS TROPHY field test conducted at the Nevada Test Site 
(NTS) on September 18, 1992. This report contains a overview 
and description of the computer hardware and software that was 
used to acquire, reduce, and display the data. The document is 
divided into two volumes: an overview and operators manual (Vol- 
ume 1) and a maintenance manual (Volume 2). 


5114 (SAND—93-2431C) Analog fiber optic multiplexing 
techniques and results from the Hunters Trophy Experiment. 
Hansen, G.J. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9310225-1: 7. photonics workshop, Menlo Park, CA (United 
States), 4-5 Oct 1993). Order Number DE94002736. Source: 
OSTI; NTIS; GPO Dep. 

Due to the growth in the use of analog fiber optic data transmis- 
sion systems at the Nevada Test Site and other locations, Sandia 
National Laboratories (SNL) has recognized the need to be able to 
multiplex several data channels per fiber. Wavelength-division, 
frequency-division, and time-division multiplex techniques have 
been investigated. A_ time-division system using  optically- 
multiplexed laser transmitters driving a common receiver was 
fiekded on the HUNTERS TROPHY event at the NTS. Stability, 
noise, and dynamic range compared favorably with that seen on 
nonmultiplexed links. Amplitude, width, and rise time of data trans- 
mitted via the multiplexed links was consistent with that recorded 
from non-multiplexed links. 


5115 (UCRL-CR-114729) Study of the Nevada Test Site 
using Landsat satellite imagery. Zimmerman, P.D. (Georgetown 
Univ., Washington, DC (United States). Center for Strategic and In- 
ternational Studies). Lawrence Livermore National Lab., CA (United 
States); Georgetown Univ., Washington, DC (United States). Cen- 
ter for Strategic and International Studies. Jul 1993. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94003862. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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In the period covered by the purchase order CSIS has obtained 
one Landsat image and determined that two images previously 
supplied to the principal investigator under a subcontract with 
George Washington University were inherently defective. We have 
negotiated with EOSAT over the reprocessing of those scenes and 
anticipate final delivery within the next few weeks. A critical early 
purchase during the subcontract period was of an EXABYTE tape 
drive, Adaptec SCSI interface, and the appropriate software with 
which to read Landsat images at CSIS. This gives us the capability 
of reading and manipulating imagery in house without reliance on 
outside services which have not proven satisfactory. In addition to 
obtaining imagery for the study, we have also performed consider- 
able analytic work on the newly and previously purchased images. 
A technique developed under an earlier subcontract for identifying 
underground nuclear tests at Pahute Mesa has been significantly 
refined, and similar techniques were applied to the summit of 
Rainier Mesa and to the Yucca Flats area. An entirely new tech- 
nique for enhancing the spectral signatures of different regions of 
NTS was recently developed, and appears to have great promise 
of success. 


5116 (UCRL-JC—112878) Using neutral network to infer 
the hydrodynamic yield of aspherical sources. Moran, B.; 
Glenn, L.A. Lawrence Livermore National Lab., CA (United States). 
Jul 1993. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-930397-10: 
Numerical modeling for underground nuclear test monitoring sym- 
posium, Durango, CO (United States), 23-25 Mar 1993). Order 
Number DE94001525. Source: OSTI; NTIS; INIS; GPO Dep. 

We distinguish two kinds of difficulties with yield determination 
from aspherical sources. The first kind, the spoofing difficulty, oc- 
curs when a fraction of the energy of the explosion is channeled in 
such a way that it is not detected by the CORRTEX cable. In this 
case, neither neural networks nor any expert system can be ex- 
pected to accurately estimate the yield without detailed information 
about device emplacement within the canister. Numerical simula- 
tions however, can provide an upper bound on the undetected 
fraction of the explosive energy. In the second instance, the inter- 
pretation difficulty, the data appear abnormal when analyzed using 
similar-explosion-scaling and the assumption of a spherical front. 
The inferred yield varies with time and the confidence in the yield 
estimate decreases. It is this kind of problem we address in this 
paper and for which neural networks can make a contribution. We 
used a back propagation neural network to infer the hydrodynamic 
yield of simulated aspherical sources. We trained the network us- 
ing a subset of simulations from 3 different aspherical sources, with 
3 different yields, and 3 satellite offset separations. The trained 
network was able to predict the yield within 15% in all cases and to 
identify the correct type of aspherical source in most cases. The 
predictive capability of the network increased with a larger training 
set. The neural network approach can easily incorporate informa- 
tion from new calculations or experiments and is therefore flexible 
and easy to maintain. We describe the potential capabilities and 
limitations in using such networks for yield estimations. 


5117 (UCRL-JC—113696) Review and analysis of stem- 
ming practices at LLNL with consideration of slumping 
phenomena. Cornell, R.H. Lawrence Livermore National Lab., CA 
(United States). Sep 1993. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9309103-4: 7. symposium on containment of underground 
nuclear explosions, Kent, WA (United States), 13-17 Sep 1993). 
Order Number DE94002024. Source: OSTI; NTIS; GPO Dep. 
Established LLNL practices for stemming and granular materials 
do not seem to be completely based on analytical or measured cri- 
teria. However, data from field experiments and analytical work by 
a number of investigators indicate that the established standards 
are conservative regarding stemming induced overpressure and 
granular stemming flow past restrictive annuli. Experimental data 
indicates that the falling speed of granular stemming is materially 
less than the expected terminal velocity. This implies the existence 
of significant wall energy losses for falling stemming. It is difficult to 
assess how stemming rates effect the potential of slumping. In- 
creasing the stemming rate has been observed to increase the 
emplaced bulk density of the stemming bed. Higher bulk densities 





reduce the potential size of a slump. However, increased stemming 
rate increases downhole air pressure. increased air pressure is 
thought to be a factor in the production of slumps. These compet- 
ing characteristics form a subject for further study and experiment. 
The need exists to develop a method for selecting an optimum 
stemming rate that will minimize or eliminate slumping potential 
while still keeping within maximum pressure and restricted area 
flow allowances. 
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5118 (LA-UR-93-3807) A space fiber-optic x-ray burst de- 
tector. Moss, C.E.; Casperson, D.E.; Echave, M.A.; Edwards, B.C.; 
Miller, J.R.; Saylor, W.W.; Sweet, M.R.; Valencia, J.E. Los Alamos 
National Lab., NM (United States). Oct 1993. 6p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-931107—7: Nuclear science 
symposium, San Francisco, CA (United States), 2-5 Nov 1993). 
Order Number DE94002722. Source: OSTI; NTIS; GPO Dep. 

We describe a novel, lightweight x-ray burst detector that can be 
embedded in a satellite structure, thus forming a “smart skin,” 
which has minimal impact on the host satellite. The design is 
based on two types of optical fibers coupled to photodiodes. The 
first is a scintillating fiber, which gives a fast signal for timing. The 
second is a germanium-doped silica fiber, which darkens for a few 
milliseconds when irradiated with a burst of x rays. The resulting 
slow signal is used to discriminate against electrostatic discharges. 
The coincidence of a fast signal from the scintillating fiber with a 
slow signal from the darkening fiber is the signature of an x-ray 
burst. The response is linear at low doses and becomes nonlinear 
at high doses. We have two techniques to test the instrument in a 
space experiment scheduled for 1994. First, a small, space- 
qualified flash x-ray unit can illuminate the fibers. Second, we can 
detect space background radiation. The cumulative dose will be 
monitored by RADFET dosimeters. Future work on embedding the 
fibers and the electronics as Application Specific Integrated Circuits 
(ASICs) in the spacecraft skin could lead to use of these detectors 
on many satellites. 


5119 (LA-UR-93-3838) Elastic backscattering lidar for a 
MSTI satellite. Meyer, T.W. (and others); Alde, D.M.; Banger, J.L. 
Los Alamos National Lab., NM (United States). [1993]. 6p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9311120-1: Integrated 
record input system (IRIS) meeting on active systems, Monterey, 
CA (United States), 2-4 Nov 1993). Order Number DE94002701. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

An elastic backscattering lidar is being built for the Ballistic Mis- 
sile Defense Organization to fly on a MSTI (Miniature Seeker 
Technology Integration) satellite in low-earth orbit. It is planned that 
the 90-kg payload be designed, constructed, and tested in a two- 
year time interval. It features a 76-cm diameter primary light 
collection mirror and a diode-pumped Nd:YAG laser (1064 nm) 
emitting 1.5 joules per pulse at a repetition frequency of 50 Hz. 
The telescope, fixed with respect to the satellite, has a 6° field-of- 
regard, within which a scanning mirror will select the laser beam 
direction and the field-of-view of 0.5 mr. Other payload elements 
are the detector (avalanche photodiode) and the R3081- 
microprocessor-based payload control electronics. This payload will 
de rate the capability of a lidar system on a small satellite to track 
a theater missile both during boost phase and after burnout. Ex- 
pected signal amplitudes will be presented, based on available data 
and on our own measurements of missile plumes with a ground- 
based lidar. Finally, missile tracking accuracies will be discussed. 


5120 (SAND-93-0218) Mission hazard assessment for 
STARS Mission 1 (M1) in the Marshall Islands area. Outka, 
D.E.; LaFarge, R.A. Sandia National Labs., Albuquerque, NM 
(United States). Jul 1993. 50p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93040204. Source: OSTI; NTIS; GPO Dep. 

A mission hazard assessment has been performed for the Strate- 
gic Target System Mission 1 (known as STARS M1) for hazards 
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due to potential debris impact in the Marshall Islands area. The 
work was performed at Sandia National Laboratories as a result of 
discussion with Kwajalein Missile Range (KMR) safety officers. The 
STARS M1 rocket will be launched from the Kauai Test Facility 
(KTF), Hawaii, and deliver two payloads to within the viewing 
range of sensors located on the Kwajalein Atoll. The purpose of 
this work has been to estimate upper bounds for expected casualty 
rates and impact probability or the Marshall Islands areas which 
adjoin the STARS M1 instantaneous impact point (iIP) trace. This 
report documents the methodology and results of the analysis. 
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5121 (WHC-EP-0433) Environmental Restoration Pro- 
gram Document Controi Plan. Montgomery, L.M. Westinghouse 
Hanford Co., Richland, WA (United States). Sep 1993. 46p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94001692. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Environmental Restoration (ER) Program Document Control 
Plan has been developed to comply with the document control sys- 
tem requirements of the US Department of Energy, Richland 
Operations Office (RL), the Hanford Federal Facility and the ER 
Program. One of the five components, or summary subprojects, of 
the Environmental Restoration (ER) Program is program manage- 
ment and support, which includes both management systems 
development and information and data management. Efforts within 
the management systems development area include the creation of 
a document control plan. Westinghouse Hanford Company (WHC) 
has developed and established an overall document control system 
that governs the methods by which all WHC documents are gener- 
ated, maintained, and disposed of. The ER Program performing 
organizations within WHC utilize the established WHC document 
control systems to the maximum extent possible. These systems 
are discussed in Chapters 3.0 and 4.0 of this plan. In addition, this 
plan describes the documents that require control within the ER 
Program and how they will be controlled. 
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4667, 4764, 4770, 4979, 5103, 5191, 5258, 5261, 5268, 5273, 
5276, 5285, 5286, 5287, 5296, 5299, 5325, 5371, 5426 


5122 (ANL/CMT-ACL/CP-80970) Advances in _ passive- 
remote and extractive Fourier transform infrared spectroscopic 
systems. Demirgian, J.C.; Hammer, C.; Hwang, E.; Mao, Zhuox- 
iong. Argonne National Lab., IL (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9310197-1: Air and Waste 
Management Association’s (AWMA) international specialty confer- 
ence, Atlanta, GA (United States), 11-14 Oct 1993). Order Number 
DE94001424. Source: OSTI; NTIS; INIS; GPO Dep. 

The Clean Air Act of 1990 requires the monitoring of air toxics 
including those from incinerator emissions. Continuous emission 
monitors (CEM) would demonstrate the safety of incinerators and 
address public concern about emissions of hazardous organic 
compounds. Fourier transform infrared (FTIR) spectroscopy can 
provide the technology for continuous emission monitoring of 
stacks. Stack effluent can be extracted and analyzed in less than 
one minute with conventional FTIR spectrometers. Passive-remote 
FTIR spectrometers can detect certain emission gases over 1 km 
away from a stack. The authors discuss advances in both extrac- 
tive and passive-remote FTIR technology. Extractive systems are 
being tested with EPA protocols, which will soon replace periodic 
testing methods. Standard operating procedures for extractive sys- 
tems are being developed and tested. Passive-remote FTIR 
spectrometers have the advantage of not requiring an extracted 
sample; however, they have less sensitivity. We have evaluated the 
ability of commercially available systems to detect fugitive plumes 
and to monitor carbon monoxide at a coal-fired power plant. 
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5123 (CEA-CONF-11611) Harmonization of French and 
German calculation procedures for atmospheric dispersion fol- 
lowing accidental releases from nuclear power plants. Crabol, 
B. (CEA Centre d'Etudes de Fontenay-aux-Roses, 92 (France). 
Dept. de Protection de l'Environnement et des _ Installations); 
Romeo, E.; Massmeyer, K.; Martens, R.; Nester, K.; Schnadt, H. 
CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. 
de Protection de I'Environnement et des Installations. 1992. 5p. 
(CONF-920950-: Seminar on impact of nuclear installations on the 
environment, Fribourg (Switzerland), 15-18 Sep 1992). Order Num- 
ber DE94608869. Source: OSTI; NTIS (US Sales Only); INIS. 

In case of an accident in a nuclear power plant near the French- 
German border different schemes for dispersion calculations in 
both countries will currently be applied. An intercomparison of 
these schemes initiated from the German-French Commission for 
the safety of nuclear installations (DFK) revealed in some meteoro- 
logical situations large differences in the resulting concentrations 
for radionuclides. An ad hoc working group was installed by the 
DFK with the mandate to analyse the reasons for the different 
model results and also to consider new theoretical concepts. The 
working group has agreed to apply a Gaussian puff model for 
emergency response calculations. The results of the model based 
on turbulence parameterization via similarity approach or spectral 
theory - have been compared with tracer experiments for different 
emission heights and atmospheric stability regimes. As a reference 
the old modelling approaches have been included in the study. The 
simulations with the similarity approach and the spectral theory 
show a slightly better agreement to the measured concentration 
data than the schemes used in the past. Instead of diffusion cate- 
gories both new approaches allow a continuous characterization of 
the atmospheric dispersion conditions. Because the spectral ap- 
proach incorporates the sampling time of the meteorological data 
as an adjustable parameter thereby offering the possibility to adjust 
the dispersion model to different emission scenarios this turbulence 
parameterization scheme will be foreseen as the basis for a joint 
French-German puff model. 


5124 (CEES—93040665) Our changing planet: The FY 
1994 US Global Change Research Program. Federal Coordinat- 
ing Council for Science, Engineering and Technology, Washington, 
DC (United States). Committee on Earth and Environmental Sci- 
ences. [1993]. 93p. Sponsored by National Science Foundation, 
Washington, DC (United States). Source: OSTI; INIS; Committee 
on Earth and Environmental Sciences, c/o National Science Foun- 
dation, 1800 G Street, NW, Room 232, Washington, DC 20550. 
The approach of the US Global Change Research Program 
recognizes the profound economic and social implications of re- 
sponding to global envirorunental changes and advances US 
leadership on this issue. The report outlines a careful blend of 
ground- and space-based efforts in research, data gathering, and 
modeling activities, as well as economic research, with both near- 
and long-term scientific and public policy benefits. In FY 1994, the 
Program will add an explicit focus on assessment, seeking to im- 
prove our understanding of the state of scientific knowledge and 


the implications of that knowledge for national and international 
policymaking activities. 


5125 (CONF-910981-—, pp. 479-484) Remediation technol- 
ogy needs and applied R&D initiatives. Lien, S.C.T. (DOE, 
Germantown, MD (United States)); Levine, R.S.; Devgun, J.S.; 
Beskid, N.J.; Erickson, M.D.; Webster, S.L. USDOE Assistant Sec- 
retary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation ’91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century’. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The US Department of Energy (DOE) recently consolidated its 
environmental restoration and waste management activities. Within 
that new organization, DOE has committed to support Research, 
Development, Demonstration, Testing and Evaluation (RDDT&E) 
activities with the following objectives: rapidly advance beyond cur- 
rently available restoration and waste management technologies; 
provide solutions to key technical issues that will improve effective- 
ness, efficiency, and safety; and enhance DOE's ability to meet its 
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30-year compliance and cleanup goals. Four general categories 
have been identified where R&D (and DT&E) efforts need to be fo- 
cused: waste minimization technologies, site characterization and 
assessment methods, waste treatment technologies, and remedia- 
tion technologies with emphasis on in-situ methods. The DOE has 
already supported a number of R&D activities in these areas and 
plans to continue that support in the future. For technology devel- 
opment, the DOE is committed to forming cooperative partnerships 
and eliciting broad participation from qualified organizations who 
can contribute to RDDT&E activities. The new technologies result- 
ing from these R&D initiatives will enhance DOE’s ability to meet 
its 30-year cleanup goal reduce risk, and provide significant cost 
savings over existing technologies. Even modest investments in 


these emerging technologies now can be expected to generate a 
high rate of return. 


5126 (CONF-910981-, pp. 491-509) Selection of innovative 
technologies for the remediation of soils contaminated with 
radioactive and mixed wastes. Steude, J.; Tucker, B. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century”. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The remediation of sites containing radioactive and mixed 
wastes is in a period of rapid growth. The state of the art of reme- 
diation is progressing to handle the shortcomings of conventional 
pump and treat or disposal technologies. The objective of this pa- 
per is to review the status of selected innovative technologies 
which treat soils contaminated with radioactive and mixed waste. 
Technologies are generally classified as innovative if they are fully 
developed, but lack sufficient cost or performance data for compar- 
ison with conventional technologies. The Environmental Protection 
Agency recommends inclusion of innovative technologies in the Rl/ 
FS screening process if there is reason to believe that they would 
offer advantages in performance, implementability, cost, ete. This 
paper serves as a compilation of the pertinent information neces- 
sary to gain an overview of the selected innovative technologies to 
aid in the RI/F’S screening process. The innovative technologies 
selected for evaluation are listed below. Bioremediation, although 
innovative, was not included due to the combination of the vast 
amount of literature on this subject and the limited scope of this 
project. 1. Soil washing and flushing; 2. Low temperature thermal 
treatment; 3. Electrokinetics; 4. Infrared incineration; 5. Ultrasound; 
6. In situ vitrification; 7. Soil vapor extraction; 8. Plasma torch slag- 
ging; 9. In situ hot air/steam extraction; 10. Cyclone reactor 
treatment; 11. In situ radio frequency; 12. Vegetative radionuclide 
uptake; and 13. In situ soil heating. The information provided on 
each technology includes a technical description, status, summary 
of results including types of contaminants and soils treated, techni- 
cal effectiveness, feasibility and estimated cost. 


5127 (CONF-910981-, pp. 517-526) Facility design to ap- 
ply cover material over radioactive residue in storage silos. 
Fekete, L.J.; Emerson, R.J. Jr.; Heckendorn, L.A. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

This paper discusses the BentoGrout application system de- 
signed by Parsons under contract to the US Department of Energy 
(DOE) for the Environmental Remedial Action (ERA) Project, Fer- 
nald Environmental Management Project (FEMP) Fernald, Ohio, as 
cleaned by the K-65 removal action work plan prepared by Theta 
Technologies, Inc. and Westinghouse Environmental Management 
Company of Ohio (WEMCO) with the objectives to reduce radon 
emissions from the silos. The paper discusses support activities 
undertaken to develop the design basis and design criteria for the 
K-65 Silos BentoGrout Covering System. The development and ex- 
ecution of an application demonstration program is described with 
presentation of the results. Also addressed is the design of the full- 
scale application system and the philosophy of operational control. 





The instrumentation and monitoring subsystems are illustrated on 
system schematics. The paper concludes with an evaluation of the 
above activities in achieving the purpose and objectives set forth in 
the Removal Action Work Plan. 


5128 (CONF-9110279-4) Inter-decadal variability of US 
westcoast precipitation in a GCM. Chen, Shyh-Chin. Scripps In- 
stitution of Oceanography, La Jolla, CA (United States). 1991. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FCO3-90ER61010. From 16. annual climate diagnostic 
workshop; Lake Arrowhead, CA (United States); 28 Oct - 1 nov 
1991. Order Number DE94003027. Source: OSTI; NTIS; GPO Dep. 

The wintertime precipitation in the mountains of the western 
United States during a warm or cool period has a pronounced 
influence on the streamflow. During a warm year, streamflow at in- 
termediate elevations responds more immediately to precipitation 
events; during a cold year much of the discharge is delayed until 
the snow melts in spring and summer. Previous efforts at studying 
these extremes have been hampered by a limited number and 
length of observational analyses. In this study, we augment this 
limited observational record by analyzing a simplified general circu- 
lation model (GCM). We first analyze the ability of the model to 
reproduce major characteristics of warm and cool storms. Then, a 
longer model run is investigated in order to understand inter-annual 
and inter-decadal variability of winter-mean precipitation and tem- 
perature along the west coast of US In addition to having a self 
consistent hydrologic budget, this model is able to generate sub- 
stantial numbers of low frequency events which are quite realistic. 
The model also has stationary statistics (e.g. no problems due to 
station moves or missing data). 


5129 (CONF-9112175—2) A numerical simulation of the 
Catalina Eddy. Ueyoshi, Kyozo (Scripps Institution of Oceanogra- 
phy, La Jolla, CA (United States)); Roads, J.O.; Alpert, J. Scripps 
Institution of Oceanography, La Jolla, CA (United States). [1991]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC03-90ER61010. From International conference on 
mesoscale meteorology and TAMEX; Taipei (Taiwan, Province of 
China); 3-6 Dec 1991. Order Number DE94003030. Source: OST]; 
NTIS; INIS; GPO Dep. 

A shallow cyclonic eddy termed the Catalina Eddy has occasion- 
ally been observed during summer in the bight of southern 
California. The Catalina Eddy occurs within ~100 km from the 
coastal mountains with a depth typically extending up to the marine 
inversion level of several hundred meters above sea level and a 
diameter on the order of 100-200 km. The Catalina Eddy is pro- 
duced by the interaction between the synoptic-scale northerly flow 
and the formidable topography along the southern California coast. 
A favorable synoptic situation that enhances the increased low- 
level climatological northerly flow along the central California 
coastline is the presence of the prominent east-west pressure gra- 
dient between the subtropical East Pacific high and the inland 
thermal low over California. Increased northerlies impinging on the 
San Rafael mountains north of Santa Barbara result in enhanced 
mesoscale lee troughing in the bight and establishment of a narrow 
ridge alongshore, leading to establishment of cyclonic vorticity in 
the bight. This paper describes numerical simulations and predic- 
tions of a Catalina Eddy event with a high-resolution multi-level 
limited area model. The model is initialized and forced at the lateral 
boundaries by the National Meteorological Center's (NMC) 2.5° x 
2.5° global objective analysis and also by NMC’s medium range 
forecast model (MRF) 1—10 day forecasts. In the authors previous 
effort to simulate mesoscale disturbances such as the Catalina 
Eddy the integrations were performed up to 1 model-day utilizing 
the NMC analysis as fixed lateral boundary conditions. In this pa- 
per they describe the results of continuous 5- to 7-day simulations 
of the Catalina Eddy event of 26-30 June 1988 by utilizing time- 
dependent lateral boundary conditions obtained from NMC’s global 
objective analysis as well as NMC’s MRF forecasts. 


5130 


(CONF-9204250-, pp. 132-135) Chemical applica- 
tions of electrohydraulic cavitation for hazardous waste 
control. Hoffmann, M.R. (California Inst. of Technology, Pasadena 
(United States)). Texas A and M Univ., College Station, TX (United 
States). Energy Systems Lab. [1992]. From 14. national industrial 
energy technology conference; Houston, TX (United States); 22-23 
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Apr 1992. In Fourteenth National Industrial Energy Technology 
Conference: Proceedings. 251p. Order Number DE93016698. 
Source: OSTI; NTIS. 

The author has been investigating the fundamental chemistry 
and physics underlying the application of electrohydraulic cavitation 
as induced by pulsed-power plasma discharge in water, by spark- 
gap discharge in water (i.e., lithotripsy) and by pulsed (and/or 
continuous) ultrasonic irradiation (i.e., sonolysis) of water for the 
elimination of chlorinated hydrocarbons from water. These three 
different applications of electric power share a common physical 
thread, which invelves hydraulic cavitation, production of shock 
waves, release of high energy light, production of hydroxyl radicals, 
hydrogen atoms, hydrogen peroxide and aquated electrons. The 
chemical changes of compounds in water pulsed with these differ- 
ent sources of power are induced in part by the violent collapse of 
cavitation bubbles. 20 refs. 


5131 (CONF-9204250-, pp. 198) VOC emission control 
with the Brayton cycle pilot plant operations. Enneking, J.C. 
(NUCON International, Inc., Columbus, OH (United States)). Texas 
A and M Univ., College Station, TX (United States). Energy Sys- 
tems Lab. [1992]. From 14. national industrial energy technology 
conference; Houston, TX (United States); 22-23 Apr 1992. In 
Fourteenth National Industrial Energy Technology Conference: Pro- 
ceedings. 251p. Order Number DE93016698. Source: OSTI; NTIS. 

A mobile pilot plant capable of removing VOC emissions from 
exhaust air streams was cooperatively funded by SCE, EPRI, 3M, 
and NUCON. Valuable information about the process and the re- 
covery operation has been gained by performing tests at a number 
of industrial sites. Process design data has been developed. Sol- 
vent has been recovered and tested for purity methods to avoid 
freeze-up. Economic analyses have been made. A summary of the 
information generated is presented. 


5132 (CONF-9210334—4) A preliminary analysis of the US 
west climatology. Roads, J.0.; Chen, S.C.; Ueyoshi, K.; Bossert, 
J.; Winterkamp, J. California Univ., Davis, CA (United States). 
1992. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC03-90ER61010. From 17. annual climate diag- 
nostics conference; Norman, OK (United States); 19-23 Oct 1992. 
Order Number DE94003028. Source: OSTI; NTIS; GPO Dep. 

In a previous paper, Roads et al.(1991) discussed the forecast 
accuracy of the National Meteorological Center’s (NMC’s) medium- 
range forecasts (MRFs) of various near-surface meteorological 
elements, such as temperature, relative humidity, and wind speed 
in terms of NMC’s global analysis. Although these global analyses 
are most applicable for global perspectives, the authors are inter- 
ested in more regional scales. Here one might expect the 
large-scale global analyses to only grossly simulate various re- 
gional effects, especially in regions that are strongly influenced by 
topography. At regional scales, a mesoscale model, which is over- 
lying mesoscale topography and which is forced at the boundary 
and initialized with a large scale analysis, could provide an even 
better representation of the regional behavior. In a similar manner, 
a regional model initialized and forced at the horizontal boundaries 
by general circulation model (GCM) variables might provide more 
detailed spatial representation of climatic change than is available 
from statistical interpolations or simple linear interpolations of the 
large-scale GCM output to the regional scale. 


5133 (DOE/AL/65030-T3) Substitution and elimination of 
CFCs at the Pantex Plant. Mings, S.; Kohn, E. Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, TX (United States). [1993]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL65030. Order Number DE94002018. Source: 
OSTI; NTIS; GPO Dep. 

Chiorofluorocarbons (CFCs) are categorized as Class | Ozone 
Depleting Solvents (ODSs). Due to the detrimental effects which 
these have on the ozone layer of the stratosphere, current federal 
legislation mandates their eliminated production. As part of this 
mandate, President Bush ordered the production of CFCs to cease 
by 1995. Facilities are, therefore, striving to eliminate the use of 
CFCs by this time. In the past, large quantities of CFCs were used 
at the Pantex Plant as fire suppressants, as solvents, and as re- 
frigerants. The solvents were primarily used for cleaning weapon 
components, as well as various other applications. The Mason & 
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Hanger has been very successful in its efforts to reduce the dis- 
charge of CFCs to the environment. This has been accomplished 
by initiating elimination, substitution, and recycling practices, as well 
as by instituting new technologies, such as waterjet machining. 


5134 (DOE/ER/60113-T4) [Atmospheric transport and dis- 
persion of pollutants and related meteorological studies]. 
National Oceanic and Atmospheric Administration, Rockville, MD 
(United States). [1988]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al05-83ER60113. Order Num- 
ber DE93040308. Source: OSTI; NTIS; GPO Dep. 

Short communication. ENVIRONMENTAL TRANSPORT) codes; 
ENVIRONMENTAL TRANSPORT/h _ codes; POLLUTANTS/ 
environmental transport; CHEMICAL EFFLUENTS/emission; POL- 
LUTANTS; COMPUTER CODES; METEOROLOGY; TRACER 
TECHNIQUES; SAMPLING; EMISSION; ACCIDENTS 


5135 (DOE/ER/60113-T5) Atmospheric transport and dis- 
persion of pollutants and related meteorological studies: Final 
report for 1990. National Oceanic and Atmospheric Administration, 
Rockville, MD (United States). Air Resources Labs. [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-83ER60113. Order Number DE93040309. Source: 
OSTI; NTIS; GPO Dep. 

A new National Meteorological Support Plan for Federal re- 
sponses to the release of hazardous materials into the atmosphere 
is being formulated. The plan summarizes Government agencies’ 
responsibilities for characterizing, validating, identifying, tracking, 
monitoring, and forecasting the transport and dispersion of 
released hazardous materials. Under Chapter 2, Agency Require- 
ments and Capabilities, the plan states that Department of 
Commerce, National Oceanic and Atmospheric Administration 


(NOAA) research activities in atmospheric transport and dispersion 
are conducted primarily within NOAA's Air Resources Laboratory 
(ARL). The DOE is also a participating agency responding to capa- 
bilities and requirements. To fulfill these obligations, ARL is 
continuing to develop its Immediate Response Program (IRP) com- 


posed of: Analysis — forecast trajectory models; analysis — forecast 
transport and dispersion models; and meteorological support — 
data access and display programs. Progress is described. 


5136 (DOE/ER/60304-9) Sensitivity of climate models: 
Comparison of simulated and observed patterns for past cli- 
mates: Progress report, February 1, 1993—January 31, 1994. 
Kutzbach, J.; Oglesby, R.J.; Prell, W.L.; Webb, T. Ill. Brown Univ., 
Providence, RI (United States). Aug 1993. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER60304. Order Number DE93019934. Source: OSTI; NTIS; 
GPO Dep. 

Predicting the potential climatic effects of increased concentra- 
tions of atmospheric carbon dioxide requires the continuing 
development of climate models. Confidence in the predictions will 
be much enhanced once the models are thoroughly tested in terms 
of their ability to simulate climates that differ significantly from to- 
day’s climate. During the past several years, the authors have 
used paleoclimatic data to test the accuracy of the NCAR CCMO 
(National Center for Atmospheric Research, Community Climate 
Model, Version 0), after changing its boundary conditions to those 
appropriate for past climates. Research has shown that comparing 
the model results with the data is an evolutionary process, be- 
cause the models, the data, and the methods for comparison are 
continually being improved. From 1991 to 1993 the authors have 
completed new modeling experiments, further analyzed previous 
model experiments, updated existing sets of paleoclimatic data, 
made new comparisons between data and model results, and par- 
ticipated in workshops on paleoclimatic modeling. 


5137 (DOE/ER/60485-5) Assessing the climatic effect of 
carbon dioxide and other trace gases using an interactive two- 
dimensional climate-chemistry model: Progress report, 
December 1, 1992-November 30, 1993. Ko, M.K.W.; Molnar, G.1.; 
Zhou, Shun-Tai. Atmospheric and Environmental Research, Inc., 
Cambridge, MA (United States). [1993]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER60485. Order Number DE94001741. Source: OSTI; NTIS; 
GPO Dep. 
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This report covers work on grant DE-FG02-86ER60485 and con- 
sists of two parts: (1) progress for the period 12/1/92-5/31/93 and 
(2) the work plan for the remaining period 6/1/93—11/30/93. The 
project includes four tasks, two of which are addressed in the first 
project year: “Model Interface” and “Climate Sensitivity.” 


5138 (DOE/ER/60932-3) Grassland/atmosphere response 
to changing climate: Coupling regional and iocal scales: Final 
report. Coughenour, M.B.; Kittel, T.G.F.; Pielke, R.A.; Eastman, J. 
Colorado State Univ., Fort Collins, CO (United States). Oct 1993. 
63p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER60932. Order Number DE94003111. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objectives of the study were: to evaluate the response of 
grassland ecosystems to atmospheric change at regional and site 
scales, and to develop multiscaled modeling systems to relate eco- 
logical and atmospheric models with different spatial and temporal 
resolutions. A menu-driven shell was developed to facilitate use of 
models at different temporal scales and to facilitate exchange infor- 
mation between models at different temporal scales. A detailed 
ecosystem model predicted that C3 temperate grasslands wig 
respond more strongly to elevated COz2 than temperate C, grass- 
lands in the short-term while a large positive N-PP response was 
predicted for a C, Kenyan grassland. Long-term climate change 
scenarios produced either decreases or increases in Colorado 
plant productivity (NPP) depending on rainfall, but uniform in- 
creases in N-PP were predicted in Kenya. Elevated COz is likely to 
have little effect on ecosystem carbon storage in Colorado while it 
will increase carbon storage in Kenya. A synoptic climate classifi- 
cation processor (SCP) was developed to evaluate results of GCM 
climate sensitivity experiments. Roughly 80% agreement was 
achieved with manual classifications. Comparison of Ik and 2xCO2 
GCM Simulations revealed relatively small differences. 


5139 (DOE/ER/61010-T14) Isotopically labeled CO, from 
stratosphere: A tracer of carbon biogeochemistry. Yung, Yuk L. 
(California Inst. of Tech., Pasadena, CA (United States). Div. of Ge- 
ological and Planetary Sciences); Thiemens, M.H. California Univ., 
San Diego, CA (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC03-90ER61010. 
Order Number DE94002777. Source: OSTI; NTIS; GPO Dep. 

It has been recently discovered that it the stratosphere is a 
source of isotopically enriched CO2: CO'%O and CO;70. The 
cause of this isotopic enrichment is exchange between heavy O3 
and CO, via the excited radical O('1°). The research effort consists 
of a coordinated laboratory and model surfaces of isotopomers of 
COz. The laboratory study yields data on the chemical kinetics of 
oxygen exchange between CO, and O3. The modeling study uses 
the laboratory results as well as atmospheric measurements to 
mode! the source and sinks of COz2 isotopomers in the strato- 
sphere and troposphere. It is expected that this combined study 
will bring new insights on the exchange of CO, between the at- 
mosphere and the biosphere. The goals of this study are to study 
the kinetic pathways for isotopic exchange between O2 and CO, 
and to study O3: the exchange rate of isotopically labelled CO2 be- 
tween the stratosphere and the troposphere. 


5140 (DOE/ER/61064-3) A research program on radiative 
transfer model development in support of the ARM program: 
Progress report No. 3, 1 November 1992-31 October 1993. 
Clough, S.A. Atmospheric and Environmental Research, Inc., Cam- 
bridge, MA (United States). 1 Oct 1998. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER61064. Order Number DE94001146. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of this research effort is to develop radiative trans- 
fer models that are consistent with ARM spectral radiance 
measurements for clear and cloudy atmospheres. Our approach is 
to develop the model physics and related databases with a line-by- 
line model in the context of available spectral radiance 
measurements. The line-by-line model then functions as an inter- 
mediate standard to both develop and validate rapid radiative 
transfer models appropriate to GCM applications. A preprint of an 
extended abstract for the 1994 AMS volume describing a Quality 
Measurement Experiment using the ARM spectral data is included 
as an attachment. 





5141 (DOE/ER/61064-T2) A research program on radiative 
transfer model development in support of the ARM program: 
Progress report No. 1, 15 September 1990-14 September 1991. 
Clough, S.A. Atmospheric and Environmental Research, Inc., Cam- 
bridge, MA (United States). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER61064. 
Order Number DE94001145. Source: OSTI; NTIS; INIS; GPO Dep. 

The main research effort at AER on this project has been fo- 
cused on the development of a rapid line-by-line multiple scattering 
code for availability to ARM in the September 1991 time frame. 
The first phase of the effort has been to consider the many ap- 
proaches that have been developed to treat the multiple scattering 
problem. One of the important decisions that had to be resolved 
was the choice of line-by- line code. This report efforts to devise a 
code to address the scattering problem. 


5142 (DOE/ER/61072-5) Development of rotating shadow- 
band spectral radiometers and GCM radiation code test data 
sets in support of ARM: Technical progress report, September 
15, 1992-October 31, 1993. Michalsky, J.; Harrison, L. State Univ. 
of New York, Albany, NY (United States). Atmospheric Sciences 
Research Center. 30 Apr 1993. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-90ER61072. 
Order Number DE94000970. Source: OSTI; NTIS; GPO Dep. 

The ARM goal is to help improve both longwave and shortwave 
models by providing improved radiometric shortwave data. These 
data can be used directly to test shortwave model predictions. As 
will be described below they can also provide inferred values for 
aerosol and cloud properties that are useful for longwave modeling 
efforts as well. The current ARM research program includes three 
tasks all related to the study of shortwave radiation transfer 
through clouds and aerosol. Two of the tasks involve the assembly 
of archived and new radiation and meteorological data sets; the 
third and dominant task has been the development and use of new 
shortwave radiometric sensors. Archived data from Golden, Col- 
orado, and Albany, New York, were combined with National 


Weather Service ground and upper air data for testing radiation 
models for the era when the Earth Radiation Budget Experiment 
(ERBE) was operational. These data do not include optimum sur- 


face radiation measurements; consequently we are acquiring 
downwelling shortwave, including direct and diffuse irradiance, plus 
downwelling longwave, upwelling shortwave, and aerosol optical 
depth, at our own institution, as an additional dataset for ARM 
modelers. 


5143 (DOE/ER/61361—2) Parameterization of GCM subgrid 
nonprecipitating cumulus and stratocumulus clouds using 
stochastic/phenomenological methods: Annual technical 
progress report, 1 December 1992-30 November 1993. Stull, 
R.B. Wisconsin Univ., Madison, WI (United States). Dept. of Atmo- 
spheric and Oceanic Sciences. 27 Aug 1993. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER61361. Order Number DE93040686. Source: OSTI; NTIS; 
GPO Dep. 

This document is a progress report to the USDOE Atmospheric 
Radiation and Measurement Program (ARM). The overall project 
goal is to relate subgrid-cumulus-cloud formation, coverage, and 
population characteristics to statistical properties of surface-layer 
air, which in turn are modulated by heterogeneous land-usage 
within GCM-grid-box-size regions. The motivation is to improve the 
understanding and prediction of climate change by more accurately 
describing radiative and cloud processes. 


5144 (DOE/ER/61365-T1) ARM Fourier transform spec- 
trometer data analysis tools: Progress report. Smith, W.L. 
Wisconsin Univ., Madison, WI (United States). 13 Sep 1993. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER61365. Order Number DE94000865. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes research activities in the following task 
areas. (1) Improve infrared radiative transfer model under clear and 
cloud conditions based on the ARM spectral measurements. (2) 
Model the effects of cloud microphysical properties on the radiative 
properties of a cloud from interpreting FTIR observations and de- 
veloping remote sensing technologies. (3) Develop a method of 
inferring effective cloud optical properties from FTIR observations 
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for application to cloud radiative parameterizations. (4) Develop a 
classification method for screening spectral radiance into cate- 
gories to facilitate atmospheric radiative transfer studies. (5) 
Develop algorithms for retrieving temperature and constituent con- 
centration profiles from the FTIR observations. Figures depicting 
coincident radiosonde and AERI downwelling radiance observa- 
tions are included. 


5145 (DOE/ER/61457-T1) Active layer dynamics and arc- 
tic hydrology and meteorology: Final report. Alaska Univ., 
Fairbanks, AK (United States). Inst. of Northern Engineering; 
Alaska Univ., Fairbanks, AK (United States). Inst. of Water Re- 
sources. 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-92ER61457 FG06- 
84ER60247. Order Number DES94001724. Source: OSTI; NTIS; 
GPO Dep. 

Man's impact on the environment is increasing with time. To be 
able to evaiuate anthropogenic impacts on an ecosystems, it is 
necessary first to understand all facets of how the ecosystems 
works: what the main processes (physical, biological, chemical) 
are, at what rates they proceed, and how they can be manipulated. 
Arctic ecosystems are dominated by physical processes of energy 
exchange. This project has concentrated on a strong program of 
hydrologic and meteorologic data collection, to better understand 
dominant physical processes. Field research focused on determin- 
ing the natural annual and diurnal variability of meteorologic and 
hydrologic variables, especially those which may indicate trends in 
climatic change. Comprehensive compute models are being devel- 
oped to simulate physical processes occurring under the present 
conditions and to simulate processes under the influence of cli- 
matic change. 


5146 (DOE/ER/61477-1) The impact of recent model im- 
provements on GISS GCM predictions of climate change: 
Annual report, September 15, 1992-September 14, 1993. 
Druyan, L.M. Columbia Univ., New York, NY (United States). May 
1993. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-92ER61477. Order Number DE93019458. 
Source: OSTI; NTIS; GPO Dep. 

Short communication. GENERAL CIRCULATION MODELS/ 
validation; VALIDATION; SEASONAL VARIATIONS; CLIMATES; 
PROGRESS REPORT 


5147 (DOE/EV/03688-T1) Consequence assessment for 
Airborne Releases of SO, from the Y-12 Pilot Dechlorination 
Facility. Pendergrass, W.R. National Oceanic and Atmospheric 
Administration, Oak Ridge, TN (United States). Air Resources Lab. 
Atmospheric Turbulence and Diffusion Div. Jun 1992. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al05-76EV03688. Order Number DE93017968. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Atmospheric Turbulence and Diffusion Division was re- 
quested by the Department of Energy’s Oak Ridge Operations 
Office to conduct a consequence assessment for potential atmo- 
spheric releases of SO2 from the Y-12 Pilot Dechlorination Facility. 
The focus of the assessment was to identify “worst” case meteorol- 
ogy which posed the highest concentration exposure potential for 
both on-site as well as off-site populations. A series of plausible 
SOz release scenarios were provided by Y-12 for the consequence 
assessment. Each scenario was evaluated for predictions of down- 
wind concentration, estimates of a five-minute time weighted 
average, and estimate of the dimension of the puff. The highest 
hazard potential was associated with Scenario 1, in which a total of 
eight SOz cylinders are released internally to the Pilot Facility and 
exhausted through the emergency venting system. A companion 
effort was also conducted to evaluate the potential for impact of re- 
leases of SO. from the Pilot Facility on the population of Oak 
Ridge. While specific transport trajectory data is not available for 
the Pilot Facility, extrapolations based on the Oak Ridge Site Sur- 
vey and climatological records from the Y-12 meteorological 
program does not indicate the potential for impact on the city of 
Oak Ridge. Steering by the local topographical features severely 
limits the potential impact ares. Due to the lack of specific observa- 
tional data, both tracer and meteorological, only inferences can be 
made concerning impact zones. It is recommended tat the Depart- 
ment of Energy Oak Ridge Operations examine the potential for 
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off-site impact and develop the background data to prepare impact 
zones for releases of hazardous materials from the Y-12 facility. 


5148 (DOE/PC/92582-1) Regeneration of FGD waste 
liquors: Production of ammenium and potassium sulfate 
mixed fertilizer: Quarterly technical report, April 1993—June 
1993. Randolph, A.D.; Kwon, T.M. Arizona Univ., Tucson, AZ 
(United States). Dept. of Chemical Engineering. [1993]. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-93PC92582. Order Number DE94003594. Source: OSTI; 
NTIS; GPO Dep. 

Precipitation and hydrolysis of the N-S compounds in the waste 
scrubbing liquor provided by Dravo Lime Co. was investigated. 
Precipitation of N-S compounds by a metathetical reaction with 
potassium sulfate was performed in continuous crystallizers. A 
preliminary operation showed that compared to a typical Mixed- 
Suspension-Mixed-Product-Removal (MSMPR) crystallizer, the 
Double-Draw-Off (DDO) crystallizer was superior by increasing the 
average size of the precipitated crystals of N-S compounds from 
173 wm to 218 um. However, the hydrolysis characteristics of the 
precipitated crystals were not dependent upon crystallizer type. A 
brief description of a new process which uses lime/limestone for 
precipitation of N-S compounds in the scrubbing liquor is pre- 
sented. Preliminary investigations showed the lime/limestone 
process is efficient in precipitating N-S compounds and the precipi- 
tated crystals were shown to be more easily hydrolyzed than 
potassium salts of N-S compounds. This lime/limestone process is 
a novel process which seems better than the K2SO, process be- 
cause one does not need to purchase/introduce a new chemical 
additive to precipitate in the lime/limestone Fe-EDTA wet scrubbing 
processes. Up to the present, the authors focused on developing 
the K2SO, process following their original proposal. However, the 
new lime/limestone process seems more advantageous in terms of 
economy and environmental safety. Therefore, it seems desirable 
changing research phase and putting an emphasis on the develop- 
ment of the lime/limestone process. Future study will include 
investigation of the DDO crystallizer operation to increase the size 


of precipitated crystals and thus to enhance their processibility. 
This study seems to be essential to the new lime/limestone pro- 
cess since the precipitated crystals are relatively small in size and 
thus poor in filterability. 


5149 (EUR-14411) Fifth International Symposium on the 
Natural Radiation Environment. Porstendoerfer, J. (Goettingen 
Univ. (Germany). lsotopenlaboratorium fuer Biologische und Medi- 
zinische Forschung); Urban, M.; Schmitz, J.; Swedjemark, G.A.; 
Baeverstam, U.; Lowder, W.M.; Miller, K.M.; Fisenne, |.M. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1993. 282p. Source: OSTI; NTIS (US Sales Only); INIS. 

The fifth International Symposium on the Natural Radiation Envi- 
ronment organized a series of tutorial sessions. One of the five 
major fields concerned with the radon issue. The tutorials dealt 
with important issues of the radon problem and covered the 
following aspects: Cosmic and Terrestrial Gamma Radiation Mea- 
surement, Properties and Behaviour of Radon and Thoron and 
Their Decay Products in the Air, Radon and Radon Daughters 
Metrology: Basic Aspects Long Lived Radionuclides in the Environ- 
ment, in Food and in Human Beings, Design and Analysis of 
Radon Surveys with Epidemiological Utility. 


5150 (IA-1481, pp. 30) Remote aerosol mapping in the 
boundary layer with a LIDAR system. Fastig, S.; Bnayahu, Y. Is- 
rael Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 
1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AEROSOL MONITORING/remote sensing; 
LASERS; OPTICAL RADAR 


5151 (IA-1481, pp. 144) Estimation of atmospheric source 
rate of vapors from a damaged container of hazardous chemi- 
cals. Avida, R.; Doron, E.; Grubstein, B. Israel Atomic Energy 
Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 2729p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HAZARDOUS MATERIALS SPILLS/ 
computerized simulation; COMPUTER CODES; CONTAINERS; 
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ENVIRONMENTAL TRANSPORT; EVAPORATION; INDUSTRIAL 
ACCIDENTS 


5152 (IA-1481, pp. 216) Unmanned airborne system in 
real-time radiological monitoring and hazard assessment com- 
putation, for emergency response. Zafrir, H.; Pernick, A.; 
Steinitz, G.; Yaffe, U.; Grushka, A. Israel Atomic Energy Commis- 
sion, Tel Aviv (Israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AERIAL MONITORING/accidents; ACCI- 
DENTS; EMERGENCY PLANS; REAL TIME SYSTEMS 


5153 (INIS-mf-13731, pp. 341) Intercomparison measure- 
ments of radon concentration using secondary standard radon 
chamber. Eissa, H.M. (NIS, Cairo (Egypt)); Lotfy, M. Academia 
Sinica, Beijing, BJ (China). Inst. of Atomic Energy. Sep 1992. 
383p. (CONF-9209413—: 16. international conference on nuclear 
tracks in solids, Beijing (China), 7-11 Sep 1992). In 16. interna- 
tional conference on nuclear tracks in solids: abstracts. Order 
Number DE94604043. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADON/comparative evaluations; RADON/ 
concentration ratio; DIELECTRIC TRACK DETECTORS; RADON; 
RESPONSE FUNCTIONS; SECONDARY EMISSION DETEC- 
TORS 


5154 (INIS-mf-13731, pp. 354) Prediction of seasonal 
radon concentrations from weekly screening measurements. 
Azimi-Garakani, D. (Radiation Hygiene Division, Paul Scherrer 
Inst., Villigen PSI (Switzerland)); Wernli, C. Academia Sinica, Bei- 
jing, BJ (China). Inst. of Atomic Energy. Sep 1992. 383p. 
(CONF-9209413-: 16. international conference on nuclear tracks in 
solids, Beijing (China), 7-11 Sep 1992). In 16. international confer- 
ence on nuclear tracks in solids: abstracts. Order Number 
DE94604043. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADON/concentration ratio; RADON/ 
forecasting; RADON; FORECASTING; SAMPLING; SEASONAL 
VARIATIONS; STATISTICS 


5155 (INIS-mf-13731, pp. 361-362) Determination of in- 
door and outdoor concentrations of radon and its daughters 
using CSR detector. Zhang Zhengguo (Bunan Central Environ- 
mental Monitoring Station (China)); Zhang Liang; Li Chunxiu. 
Academia Sinica, Beijing, BJ (China). Inst. of Atomic Energy. Sep 
1992. 383p. (CONF-9209413-: 16. international conference on 
nuclear tracks in solids, Beijing (China), 7-11 Sep 1992). In 16. in- 
ternational conference on nuclear tracks in solids: abstracts. Order 
Number DE94604043. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MINES/concentration ratio; MINES/radon; 
BUILDINGS; DAUGHTER PRODUCTS; EQUILIBRIUM; EXPERI- 
MENTAL DATA; HOUSES; MINES; RADON; PARTICLE TRACKS; 
SPATIAL DISTRIBUTION 


5156 (KCP-613-5279) Cleaning solvent substitution in 
electronic assemblies. Meier, G.J. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Sep 1993. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. (CONF-9308150—7: Environmentally 
conscious manufacturing congress ‘93, Arlington, VA (United 
States), 30 Aug - 1 sep 1993). Order Number DE94001158. 
Source: OSTI; NTIS; GPO Dep. 

Alternatives to chlorinated and fluorinated solvents have been 
identified, qualified, and implemented into production of complex 
electronic assernblies. Extensive compatibility studies were per- 
formed with components, piece-parts, and materials. Electrical 
testing and accelerated aging were used to screen for detrimental, 
long-term effects. A terpene, d-limonene, has been selected as the 
solvent of choice for cleaning complex electronic assemblies, and 
has been found to be compatible with the components and materi- 
als tested. A brief history of the overall project will be presented, 
along with representative cleaning efficiency results, compatibility 
results, and residual solvent data. 


5157 (KTW/E-B—134) SIHTI 2 - Energy and environmental 
technology: Master plan for an energy technology research 
programme 1993-1998. Saviharju, K. (Technical Research Centre 
of Finland, Espoo (Finland). Non-waste Technology Research Unit); 





Johansson, A. Ministry of Trade and Industry, Helsinki (Finland). 
Energy Dept. 1998. 47p. Project KTM-460/881/92. Order Number 
DE94702061. Source: OSTI; NTIS; INIS. 

SIHTI 2 Research Programme. The master plan is also pub- 
lished in Finnish as a report no B:133. 

The programme is divided into system and technology parts. The 
aim of system studies is to determine, on the basis of lifecycle 
analyses, long-term environmental-technological aims for various 
fields (energy, industry) and to find out an optimum strategy for 
reaching these aims. The analysis will give data on emission re- 
duction costs and on fields, where technical improvements are 
required, and will determine the limits set by environmental factors 
for future technical development. Environmental impacts will be dis- 
cussed from national and economic viewpoints. Technological 
development is dependent on new ideas. The aim is to indicate 
possibilities for reducing emissions from energy use of peat and 
wood, for low-emission production at least on one industrial field 
(wood-processing industry), to establish emission measuring and 
control methods, to indicate utilization alternatives for solid matter 
separated at power plants, and to find out operable alternatives for 
the energy use of wastes. Other ventures of significance will also 
be financed: survey of 'new’ emissions and development of their 
measuring and purification methods. The field of the programme 
will be divided into synergic sub-fields: systematics of emission 
chains, fields of operation (energy and environment problems in 
the wood-processing industries), development of flue gas purifica- 
tion technology, measuring and control technology, by-products of 
power plants, emissions from peat production, etc. 


5158 (LA-12571-C, pp. 1-7) Mexico City Air Quality Re- 
search Initiative. Guzman, F. (Instituto Mexicano del Petroleo, 
Mexico City (Mexico)). Los Alamos National Lab., NM (United 
States). Jun 1993. (CONF-9110496—: Air quality management pro- 
grams: a workshop on lessons learned, Morelos (Mexico), 16-19 
Oct 1991). In Proceedings for air quality management programs: A 
workshop on lessons learned. 134p. Order Number DE93015865. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Mexico City Air Quality Research Initiative is one project 
that is examining the complex relationship between air pollution, 
economic growth, societal values, and air quality policies. This pa- 
per describes the programs that are being used to fulfill the three 
tasks of the project: air pollution modeling and simulation, air pollu- 
tion monitoring, and strategic evaluation. The two lead institutions 
for this project are the Mexican Petroleum Institute and Los 
Alamos National Laboratory. 


5159 (LA-12571-C, pp. 8-27) A retrospective look at air 
quality management in Los Angeles. Honcoop, G. (California Air 
Resources Board, Sacramento, CA (United States)). Los Alamos 
National Lab., NM (United States). Jun 1993. (CONF-9110496—: 
Air quality management programs: a workshop on lessons learned, 
Morelos (Mexico), 16-19 Oct 1991). In Proceedings for air quality 
management programs: A workshop on lessons learned. 134p. 
Order Number DE93015865. Source: OSTI; NTIS; INIS; GPO Dep. 

The history of air quality management in Los Angeles is dis- 
cussed. Successful as well as unsuccessful programs and control 
measures are described. Specific air pollutants discussed are sul- 
fur dioxide, lead, carbon monoxide, particulate matter, nitrogen 
oxides, ozone, and toxic air contaminants. 


5160 (LA-12571-C, pp. 37-53) Air pollution management 
in Sao Paulo City: A status report. Carvalho, H. (CETESB, Sao 
Paulo (Brazil)). Los Alamos National Lab., NM (United States). Jun 
1993. (CONF-9110496—: Air quality management programs: a 
workshop on lessons learned, Morelos (Mexico), 16-19 Oct 1991). 
In Proceedings for air quality management programs: A workshop 
on lessons learned. 134p. Order Number DE93015865. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The air pollution management program of Sao Paulo is de- 
scribed. Areas discussed are air quality monitoring, the present 
status of air pollution, air pollution control administration, pollutant 
sources, air pollution effects on human health, air pollution control 
techniques, and the Brazilian automotive emission control program. 


5161 (LA-12571-C, pp. 54-62) Air quality management in 
Chile regulating contamination in Santiago. L'homme Ungerer, 
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A.C. (Division of Social Organizations, Santiago (Chile)). Los 
Alamos National Lab., NM (United States). Jun 1993. (CONF- 
9110496—: Air quality management programs: a workshop on 
lessons learned, Morelos (Mexico), 16-19 Oct 1991). In Proceed- 
ings for air quality management programs: A workshop on lessons 
learned. 134p. Order Number DE93015865. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The air quality problems of Santiago are described from a wide 
perspective. Areas discussed are geography, demography, pollu- 
tant sources, health effects of pollutants, the remedial action plan 
for Santiago, mobile source pollution reduction, and pollution regu- 
lations for polluting industries. 


5162 (LA-12571-C, pp. 63-76) Air quality management in 
Canada: The smog control initiative. Made, B. (Environment 
Canada, Ottawa, Ontario (Canada)). Los Alamos National Lab., 
NM (United States). Jun 1993. (CONF-9110496—: Air quality man- 
agement programs: a workshop on lessons learned, Morelos 
(Mexico), 16-19 Oct 1991). In Proceedings for air quality manage- 
ment programs: A workshop on lessons learned. 134p. Order 
Number DE93015865. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper focuses on a Canadian program called the “Manage- 
ment Plan for Nitrogen Oxides (NOx) and Volatile Organic 
Compounds (VOCs).” This program was developed by the Cana- 
dian Council of Ministers of the Environment (CCME), a forum 
composed of the 10 provincial ministers of the environment and 
their federal counterpart. Other air pollution control initiatives that 
have taken place in Canada are also reviewed in this paper to give 
a broader perspective of air quality management in Canada. 


5163 (LA-12571-C, pp. 77-80) Changing air pollution in 


London. Laxen, D. (Rendel Science & Environment, London 
(United Kingdom)). Los Alamos National Lab., NM (United States). 
Jun 1993. (CONF-9110496—: Air quality management programs: a 
workshop on lessons learned, Morelos (Mexico), 16-19 Oct 1991). 
In Proceedings for air quality management programs: A workshop 


on lessons learned. 134p. Order Number DE93015865. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes the changing character of London air pollu- 
tion over approximately the last thirty years. The killer smogs of 
earlier years have disappeared, only to be replaced by other 
pollutants. Levels of sulfur dioxide, smoke, and lead have been re- 
duced, but nitrogen dioxide and ozone levels have increased. The 
emphasis for air pollution control is now on motor vehicles, particu- 
larly automobiles, which are now the main source of air pollution in 
London. 


5164 (LA-12571-C, pp. 81-105) Control strategies for pho- 
tochemical oxidants across Europe. Wiederkehr, P. (OECD 
Environment Directorate, Paris (France)). Los Alamos National 
Lab., NM (United States). Jun 1993. (CONF-9110496—: Air quality 
management programs: a workshop on lessons learned, Morelos 
(Mexico), 16-19 Oct 1991). In Proceedings for air quality manage- 
ment programs: A workshop on lessons learned. 134p. Order 
Number DE93015865. Source: OSTI; NTIS; INIS; GPO Dep. 

The Project on the Control of Major Air Pollutants (MAP) was 
conducted within the framework of the activities of the Organisation 
for Economic Co-operation and Development (OECD) Air Manage- 
ment Policy Group. The goals of the project were to assess 
pollution by large-scale, short-term photochemical oxidant episodes 
in western Europe, to identify major emission sources, and to ana- 
lyze possible control options including control technologies and 
their costs. The project also evaluated the impact of economically 
feasible control scenarios. The work was supported by other 
projects on photochemical oxidants modeling and assessment con- 
ducted by the Commission of the European Communities (CEC) 
and by a bilateral program of Germany and the Netherlands 
named PHOXA. However, the project did not include problems 
related to local photochemical smog, long-term photochemical pol- 
lution, or the increase of ozone in the free troposphere. 


5165 (LA-12571-C, pp. 106-112) Air quality management 
in Denver, Colorado. Halvey, R. (Colorado Air Pollution Control 
Division, Denver, CO (United States)). Los Alamos National Lab., 
NM (United States). Jun 1993. (CONF-9110496—: Air quality man- 
agement programs: a workshop on lessons learned, Morelos 
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(Mexico), 16-19 Oct 1991). In Proceedings for air quality manage- 
ment programs: A workshop on lessons learned. 134p. Order 
Number DE93015865. Source: OSTI; NTIS; INIS; GPO Dep. 

The state of Colorado is addressing a number of air quality prob- 
lems. In addition to carbon monoxide, ozone, particulates, nitrogen 
dioxide, sulfur dioxide, and lead, they are also designing programs 
to deal with visibility, acid deposition, ozone depletion, and global 
warming. Programs for controlling carbon monoxide, particulates, 
vehicle emissions, and programs for achieving lifestyle changes 
are discussed in particular. 


5166 (LA-12571-C, pp. 123-125) Air quality management 
in New York. Rao, S.T. (New York State Department of Environ- 
mental Conservation, Albany, NY (United States)). Los Alamos 
National Lab., NM (United States). Jun 1993. (CONF-9110496—: 
Air quality management programs: a workshop on lessons learned, 
Morelos (Mexico), 16-19 Oct 1991). In Proceedings for air quality 
management programs: A workshop on lessons learned. 134p. 
Order Number DE93015865. Source: OSTI; NTIS; INIS; GPO Dep. 

The New York State Department of environmental Conservation 
(DEC) is responsible for managing and maintaining environmental 
quality. The Department works closely with the US Environmental 
Protection Agency (EPA) in developing and implementing emission 
control strategies for meeting and maintaining National Ambient Air 
Quality Standards (NAAQS) for criteria pollutants, namely, carbon 
monoxide (CO), sulfur dioxide (SO), nitrogen dioxide (NOz), 
ozone (03), lead (Pb), and particulate matter (TSP or PMy4o). De- 
spite an impressive achievement in the improvement of overall air 
quality in New York during the last two decades, the State’s pro- 
grams of achieving CO and O3 compliance have not been very 
successful. In this paper, trends in air pollutant concentration levels 
are presented, and the State’s strategies to meet and maintain CO 
and O3 NAAQS are briefly discussed. 


5167 (LA-UR-93-3439) On testing two major cumulus pa- 
rameterization schemes using the CSU Regional Atmospheric 
Modeling System. Kao, C.Y.J.; Bossert, J.E.; Winterkamp, J.; Lai, 
C.C. Los Alamos National Lab., NM (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940115—3: 74. American Meteo- 
rological Society annual meeting, Nashville, TN (United States), 
23-28 Jan 1994). Order Number DE94000703. Source: OSTI; 
NTIS; GPO Dep. 

One of the objectives of the DOE ARM Program is to improve 
the parameterization of clouds in general circulation models 
(GCMs). The approach taken in this research is two fold. We first 
examine the behavior of cumulus parameterization schemes by 
comparing their performance against the results from explicit cloud 
simulations with state-of-the-art microphysics. This is conducted in 
a two-dimensional (2-D) configuration of an idealized convective 
system. We then apply the cumulus parameterization schemes to 
realistic three-dimensional (3-D) simulations over the western US 
for a case with an enormous amount of convection in an extended 
period of five days. In the 2-D idealized tests, cloud effects are pa- 
rameterized in the “parameterization cases” with a coarse 
resolution, whereas each cloud is explicitly resolved by the “micro- 
physics cases” with a much finer resolution. Thus, the capability of 
the parameterization schemes in reproducing the growth and life 
cycle of a convective system can then be evaluated. These 2-D 
tests will form the basis for further 3-D realistic simulations which 
have the model resolution equivalent to that of the next generation 
of GCMs. Two cumulus parameterizations are used in this re- 
search: the Arakawa-Schubert (A-S) scheme (Arakawa and 
Schubert, 1974) used in Kao and Ogura (1987) and the Kuo 
scheme (Kuo, 1974) used in Tremback (1990). The numerical 
model used in this research is the Regional Atmospheric Modeling 
System (RAMS) developed at Colorado State University (CSU). 


5168 (LBL-32419) Measured impact of neighborhood tree 
cover on microclimate. Sailor, D.J.; Rainer, L.; Akbari, H. 
Lawrence Berkeley Lab., CA (United States). Aug 1992. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. (CONF-9308157—1: 3. California Insti- 
tute for Energy Efficiency (CIEE) annual conference, San Diego, 


CA (United States), 4-6 Aug 1993). Order Number DE93040445. 
Source: OSTI; NTIS; GPO Dep. 
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In this paper we present results of our investigation into the rela- 
tionship between urban microclimate and the local density of tree 
cover as measured in Sacramento, California. These results were 
obtained through analysis of data collected in a two-month long 
monitoring program with automatic weather stations installed at 15 
residential locations throughout the city. Measured wind speeds 
showed a highly negative correlation with respect to tree cover. 
Daily peak air temperatures showed significant variation often 
differing from site to site by 2 to 4°C (~3.5 to 7°F). A complex in- 
teraction between several competing factors is discussed leading 
to the conclusion that additional tree cover may actually increase 
urban air temperatures on synoptically cool days. It is suggested 
that this does not have a significant adverse affect in terms of 
overall summer urban cooling load. This is supported by an inte- 
grated analysis of the temperature data which yielded preliminary 
estimates indicating that residential cooling local (as measured by 
cooling degree days) may decrease by 5 to 10% per 10% increase 
in tree cover. 


5169 (LBL-33859) A conceptual framework for the evalu- 
ation of cost-effectiveness of projects to reduce GHG 
emissions and sequester carbon. Sathaye, J.; Norgaard, R.; 
Makundi, W. Lawrence Berkeley Lab., CA (United States). Jul 
1993. 29p. Sponsored by Environmental Protection Agency, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93040448. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper proposes a conceptual framework for evaluating the 
cost of projects to reduce atmospheric greenhouse gases (GHGs). 
The evaluation of cost-effectiveness should account for both the 
timing of carbon emissions and the damage caused by the 
atmospheric stock of carbon. We develop a conceptual basis to es- 
timate the cost-effectiveness of projects in terms of the cost of 
reducing atmospheric carbon (CRAC) and other GHGs. CRAC ac- 
counts for the economic discount rate, alternative functional forms 
of the shadow price, the residence period of carbon in the atmos- 
phere, and the multiple monetary benefits of projects. The last item 
is of particular importance to the developing countries. 


5170 (NEI-DK-1313, pp. 1-20) Air exchange in quarries. 
Bitkolov, N.Z. (Research Institute of Sea Transport Hygiene, St.- 
Petersburg (Russian Federation)); Ivanov, I.|.; Sytenkov, V.N. 
Danvak ApS, Lyngby (Denmark). 1992. (CONF-920949-Vol.2: 3. 
international conference on air distribution in rooms: air movement 
in large spaces, Aalborg (Denmark), 2-4 Sep 1992). In Air distribu- 
tion in rooms. Vol. 2: Large Enclosures. Agricultural and industrial 
buildings. Industrial buildings. Atrium buildings. 358p. Order Num- 
ber DE94721949. Source: OSTI; NTIS. 

The interconnection between the formation of quarry atmosphere 
contamination with harmful admixtures and a complex of geotech- 
nological and meteorological factors is considered. Conditions and 
schemes of quarry-space natural ventilation formed in this case are 
analyzed. The degree of the quarry-atmosphere stability is esti- 
mated. Discussed are techniques and means of raising the natural 
air-exchange rate as well as methods and ways of artificial ventila- 


tion of both individual local zones and the quarry space as a 
whole. (au) 


5171 (NREL/CP-200-5768-Vol.3, pp. 1547-1552) The im- 
pact of a 50% reduction of solid waste disposal in Canada on 
methane emissions from landfills in 2000. Patenaude, L.M.F. 
(Environment Canada, Ottawa, Onatrio (Canada)); Owen, G.T.; 
Barclay, J.A. National Renewable Energy Lab., Golden, CO 
(United States). [1993]. (CONF-9308106—Vol.3: 1. biomass confer- 
ence of the Americas: energy, environment, agriculture, and 
industry, Burlington, VT (United States), 30 Aug - 2 sep 1993). In 
First biomass conference of the Americas: Energy, environment, 
agriculture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 
Canada’s Green Plan established a goal of 50% reduction in 
municipal solid waste (MSW) disposal between 1988 and the year 
2000. Canada has also committed to stabilizing greenhouse gas 
emissions at 1990 levels by 2000. MSW landfills are targeted since 
they account for a significant portion of anthropogenic methane 
emissions. Current composition and quantities of MSW were esti- 
mated. Using five scenarios for achieving a 50% reduction of waste 
disposed, the quantities and composition of waste managed were 





estimated through to the year 2000. A first-order decay model was 
used to estimate methane emissions from landfills of each scenario 
by varying the methane generation potential (L.) based on the 
amount of biodegradable carbon in the MSW stream. Despite the 
overall reduction in waste, methane emissions are still projected on 
increase between 1990 and 2000 for scenarios with 25 to 45% of 
waste going to landfill in 2000. The estimated increases in 
methane emissions range from 2% for the high composting sce- 
nario to 16% for the high landfill scenario. In general, emissions 
peak during the 1990's and are decreasing by 2000. The projected 
increase in emissions is due to the 65-75% contribution of MSW 
landfilled before 1990. In conclusion, a significant reduction in 
methane emissions from landfills by 2000 will require methane re- 
covery systems in addition to MSW reduction initiatives. 


5172 (PNL-SA-22598) Recent ASCOT experiments in 
multi-layered flows. Elderkin, C.E. Pacific Northwest Lab., Rich- 
land, WA (United States). Sep 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-930810-11: Topical meeting on environmental transport 
and dosimetry, Charleston, SC (United States), 31 Aug - 3 sep 
1993). Order Number DE94002360. Source: OSTI; NTIS; GPO 
Dep. 

The US Department of Energy’s (DOE's) Atmospheric Studies in 
Complex Terrain (ASCOT) program has conducted its most recent 
research along the mountain-plains interface near DOE's Rocky 
Flats Plant in Colorado. ASCOT meteorological experiments in 
January and February 1991 were coordinated with Rocky Flats 
tracer releases for airflow and dispersion evaluations. It was found 
that dispersion was controlled by multiple scales of motion that 
created interacting layers of flow varying significantly in three di- 
mensions and on an hourly basis. Plume dispersion at night was 
held close to the surface within a stable drainage-layer that fol- 
lowed regional flow features, intermittently interrupted by evolving 
mountain-canyon flows. Further implications of the highly variable 
flow features are that releases into shear zones above shallow sur- 
face layers or into canyon outflows, undetected by conventional 
measurement networks, could be transported unexpected direc- 
tions diverging widely from predictions. 


5173 (PNL-SA-22762) Implications of policies and pre- 
vent climate change for future food security. Rosenberg, N.J.; 
Scott, M.J. Pacific Northwest Lab., Richland, WA (United States). 
Jul 1993. 49p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9307134-1: 
North Atlantic Treaty Organization (NATO) advanced study work- 
shop on climate change and world food security, Oxford (United 
Kingdom), 11-16 Jul 1993). Order Number DE93018872. Source: 
OSTI; NTIS; GPO Dep. 

Measures to reduce the use of fossil fuels, suppression of 
on-farm emissions of methane (CH,4) and nitrous oxide (NO), af- 
forestation, and geoengineering “fixes” have been proposed to 
mitigate or eliminate greenhouse-forced climate change. These 
measures will impact agriculture and other sectors of the economy. 
this report discusses the above impacts. 


5174 (RFP-4777) Results of an emergency response 
atmospheric dispersion model comparison using a state ac- 
cepted statistical protocol. Ciolek, J.T. Jr. EG and G Rocky 
Flats, Inc., Golden, CO (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
9ORF62349. (CONF-940115-6: 74. American Meteorological 
Society annual meeting, Nashville, TN (United States), 23-28 Jan 
1994). Order Number DE94001392. Source: OSTI; NTIS; GPO 
Dep. 

The Rocky Flats Plant, located approximately 26 km northwest 
of downtown Denver, Colorado, has developed an emergency 
response atmospheric dispersion model for complex terrain appli- 
cations. Plant personnel would use the model, known as the 
Terrain-Responsive Atmospheric Code (TRAC) (Hodgin 1985) to 
project plume impacts and provide off-site protective action recom- 
mendations to the State of Colorado should a hazardous material 
release occur from the facility. The Colorado Department of Health 
(CDH) entered into an interagency agreement with the Rocky Flats 
Plant prime contractor, EG&G Rocky Flats, and the US Depart- 
ment of Energy to evaluate TRAC as an acceptable emergency 
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response tool. After exhaustive research of similar evaluation 
processes from other emergency response and regulatory organi- 
zations, the interagency committee devised a formal acceptance 
process. The process contains an evaluation protocol (Hodgin and 
Smith 1992), descriptions of responsibilities, an identified experi- 
mental data set to use in the evaluation, and judgment criteria for 
model acceptance. The evaluation protocol is general enough to 
allow for different implementations. This paper explains one imple- 
mentation, shows protocol! results for a test case, and presents 
results of a comparison between versions of TRAC with different 
wind Field codes: a two dimensional mass consistent code called 
WINDS (Fosberg et al. 1976) that has been extended to three di- 
mensions, and a fully 3 dimensional mass conserving code called 
NUATMOS (Ross and Smith 1987, Ross et al. 1988). 


5175 (SNV-4093) Measurements of total ozone. Josefsson, 
W. (Swedish Meteorological and Hydrological Inst., Norrkoeping 
(Sweden)). Swedish Environmental Protection Agency, Solna (Swe- 
den). 1993. 59p. Order Number DE94722112. Source: OSTI; NTIS. 

The renewed concern about the ozone layer initiated a project of 
monitoring the total ozone in 1987. A Brewer ozone spectropho- 
tometer at the Swedish Meteorological and Hydrological Institute 
(SMHI) in Norrkoeping and previously used for solar ultraviolet ra- 
diation measurements was repaired and recalibrated. It is now in 
regular operation since February 1988. A new station has been es- 
tablished at Vindeln, in the northern part of Sweden, using the old 
Uppsala instrument, Dobson nr 30. The observations started in 
early 1991. This report summarizes the measurements and efforts 
during 1991. Changes in the observation schedules have been un- 
dertaken. The software was modified to improve measurements at 
low solar elevations, which are especially important during the win- 
ter season at high latitudes. Daily values of the valuable Dobson 
measurements from Uppsala during the period 1951 to 1966 have 
been processed and these are compared with more recent mea- 
surements in Norrkoeping. The longterm variation of total ozone at 
these stations is presented. 


5176 (SSI-P-684-90) Project SSI p 584-90. The MATCH 
dispersion modeling system on the european scale. Final re- 
port. Persson, C. (Swedish Meteorological and Hydrological Inst., 
Norrkoeping (Sweden)); Robertson, L.; Langner, J. Swedish Radia- 
tion Protection Inst., Stockholm (Sweden). Feb 1993. 33p. (In 
English, Swedish). Project SSI-P-584-90. Order Number 
DE94608871. Source: OSTI; NTIS; INIS. 

In this study attempt has been made to validate the modeling 
system on the european scale using data from the Chernobyl 
episode. The results indicate the ability of the model to capture 
major features of the observed concentration and deposition fields 
of Cs-137 over Scandinavia. 


5177 (UCRL-ID—115042) Radiative forcing calculations for 
SF, and CH, using a correlated k-distribution transmission 
model. Grossman, A.S.; Grant, K.E.; Wuebbles, D.J. Lawrence 
Livermore National Lab., CA (United States). 11 Aug 1993. 23p. 
Sponsored by USDOE, Washington, DC (United States);Gas 
Research Inst., Chicago, IL (United States). DOE Contract W- 
7405-ENG-48. Order Number DE94001855. Source: OSTI; NTIS; 
GPO Dep. 

A correlated k-distribution model for the atmospheric transmis- 
sion of major molecular species has been used to calculate the 
tropospheric radiative forcing for the ground state, v3 band of SF, 
and CH,. A mid latitude summer, clear sky approximation, 
temperature-pressure distribution was used in the radiative transfer 
calculations. For the SF, calculations a value of 0.26 W/m? was 
obtained for the v3 band forcing using a new value of the mea- 
sured integrated band absorption for SFg. The abundance used 
was 1 ppbv of SF. Hot band contributions to the forcing are esti- 
mated to be on the order of three times the value of the v3 value 
giving a total radiative forcing of about 0.73 W/m?. For the CH, 
calculation a value of 1.71 W/m? was obtained and this number 
agrees with previously published CH, radiative forcing values to 
with four percent. The radiative forcing calculation for SFg issued 
to estimate the global warming potential (GWP) of SF, using an 
approximate model developed to provide reasonably 000 accurate 
GWPS. The results give GWPs for SF¢ of the order of 12000— 
25000 (CO, = 1). We estimate the likely range of the radiative 
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forcing and GWP values based on two recent measurements of 
the total integrated band strength of SF. Comparison of the GWPs 
of SF, to those of CF, (8600-8500) and CFC-11 (4500-1400) indi- 
cates that SF,g has the potential to be a major greenhouse gas if 
large amounts are introduced into the atmosphere. 


5178 (UCRL-JC—115046) Total light loss optic spec 
troscopy. Progress towards a fiber optic Raman organic vapor 
sensor. Kyle, K.R.; Vess, T.M.; Angel, S.M. Lawrence Livermore 
National Lab., CA (United States). Sep 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9309199-11: Society of Photo-Optical In- 
strumentation Engineer's (SPIE) international symposium on optical 
tools for manufacturing and advanced automation, Boston, MA 
(United States), 7-10 Sep 1993). Order Number DE94002545. 
Source: OSTI; NTIS; GPO Dep. 

A Raman probe has been developed utilizing a single optical 
fiber as both a light pipe and an active sensing element. By coat- 
ing a small segment of the surface of an exposed glass fiber core 
with a thin polymer film, an inverted waveguide is formed where 
light transmitted down the fiber is stripped out of the core and into 
the polymer film. The polymer coating is used both as a waveguide 
and as a medium for concentrating small organic molecules to be 
interrogated by Raman spectroscopy. The ability of the fiber optic 
thin film waveguide probe to detect organic vapors is demon- 
strated. The utility of the probe in the detection of nonaqueous 
phase liquids (NAPLs) is also described. 


5179 (WHC-EP-0536-1) Quality Assurance Program Plan 
for radionuclide airborne emissions monitoring. Vance, L.M. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1993. 213p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94002414. Source: OSTI; NTIS; INIS; GPO Dep. 

This Quality Assurance Program Plan (QAPP) describes the 
quality assurance requirements and responsibilities for radioactive 
airborne emissions measurements activities from regulated stacks 
are controlled at the Hanford Site. Detailed monitoring require- 
ments apply to stacks exceeding 1% of the standard of 10 mrem 
annual effective dose equivalent to the maximally exposed individ- 
ual from operations of the Hanford Site. 
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Refer also to citation(s) 3027, 3043, 3100, 3102, 3105, 3106, 
3107, 3108, 3112, 3115, 3116, 3127, 3129, 3132, 3146, 3165, 
3170, 3188, 3192, 3194, 3203, 3207, 3210, 3211, 3227, 3237, 
3246, 3254, 3255, 3260, 3261, 3262, 3265, 3266, 3267, 3269, 
3270, 3271, 3272, 3273, 3274, 3275, 3276, 3277, 3286, 3287, 
3288, 3289, 3305, 3307, 3310, 3311, 3312, 3316, 3318, 3320, 
3321, 3322, 3323, 3324, 3328, 3330, 3331, 3332, 3333, 3335, 
3338, 3340, 3341, 3342, 3343, 3344, 3345, 3346, 3347, 3349, 
3350, 3351, 3877, 3881, 3896, 3907, 3910, 3939, 3964, 4694, 
5103, 5104, 5115, 5124, 5125, 5126, 5138, 5168, 5324, 5329, 
5358, 5359, 5367, 5371, 5374, 5431, 5435, 5448, 5450, 5451 


5180 (AEA-D and R-0039) Uranium series disequilibrium 
studies at the Broubster analogue site. Longworth, G. (AEA In- 
dustrial Technology, Harwell (United Kingdom)); Ivanovich, M.; 
Wilkins, M.A. AEA Decommissioning and Radwaste, Harwell 
(United Kingdom). Nov 1990. 28p. PECD-7/9/367. (AERE-R— 
13609; DOE-RW-89.100.). Order Number DE94607278. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Uranium series measurements at a natural analogue site at 
Broubster, Caithness have been used to investigate radionuclide 
migration over periods ranging from several hundred to 10® years. 
The measured values for the uranium concentration and activity 
values %4U/8U and °Th/*54U indicate that the geochemical 
system is more complicated than that originally proposed of 
uranium dispersion and water transport into a peat bog. There ap- 
pears to be little thorium mobility although there is evidence for an 
appreciable fraction of thorium on the colloidal phase. (author). 


5181 (AEA-D and R-0051(ed.2)) TGIN language reference 
manual: NAMMU and MATDIF commands. Cliffe, K.A.; Herbert, 
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A.W. AEA Decommissioning and Radwaste, Harwell (United King- 
dom). Mar 1992. 115p. Order Number DE94607279. Source: 
OSTI; NTIS (US Sales Only); INIS. 

NAMMU is a finite-element program for modelling groundwater 
flow and transport. The matrix diffusion option models the transport 
of radionuclides including the effects of rock-matrix diffusion. It 
uses the free-format structured-input TGIN. This report describes 
the commands in the TGIN language for running the NAMMU and 
MATDIF package. (author). 


5182 (AEA-D and R-0053) Radionuclide getters in the 
near-field chemistry of repositories: Annual report - March 
1990. Holland, T.R.; Lee, D.J. AEA Decommissioning and Rad- 
waste, Winfrith (United Kingdom). Aug 1990. 104p. Contract 
PECD-7/9/451. Order Number DE94607280. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This programme of work has assessed the radionuclide sorption 
efficiency of selected inorganic ‘getters’ incorporated into cement 
as a means of enhancing the retention of radioactive species by 
the proposed repository backfill. The study has shown that most of 
the materials tested retained considerable sorptive properties for 
radium and caesium after incorporation into cement. However, poor 
retention of iodine prompted a search for a specific iodine getter. 
Apart from encapsulated activated carbon, the specific getters 
tested showed no improved sorption above that of the cement ma- 
trix. A study of factors influencing sorption, showed that the getter 
concentration was the only factor causing a major change in sorp- 
tion efficiency. Retesting of samples after 12 months sorption 
indicated that, in general, a slight degree of desorption had taken 
place. An engineering assessment, examining the physical charac- 
teristics of a selected backfill formulation, was carried out, 
demonstrating the practicability of the process. (author). 


5183 (AEA-D and R-0059) Sampling and characterization 
of groundwaters at the Gorleben site FRG. Phase 1: Results 
for groundwaters GoHy 2227 and GoHy 1231. Dearlove, J.P.L. 
(AEA Industrial Technology, Harwell (United Kingdom)); Longworth, 
G.; lvanovich, M.; Kim, J.l.; Delakowitz, B.; Zeh, P. AEA Decom- 
missioning and Radwaste, Harwell (United Kingdom). Aug 1990. 
44p. (AERE-R-13628.). Order Number DE94607282. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Gorleben glacial sand/silt aquifer system has been studied 
using both field-based and laboratory techniques to determine the 
elemental composition and natural series actinide loading on 
organo-metallic (humic) colloids. Colloid concentration of 1017 parti- 
cles I-' have been found whose size and concentration may be 
directly related to the chemical nature of DOC (dissolved organic 
carbon) and its concentration. There is unequivocal evidence that 
the bulk of the actinide and lanthanide concentration in the ground- 
water is associated with the humic colloids. The activity ratio for 
234(J/238\) indicates that uranium in the colloid fraction is not in 
chemical equilibrium with that in the solution. Most of the colloid 
population occurs in the smallest size range of 15-1.5 nm which 
provides the largest surface for potential interaction with radionu- 
clides. The amount of DOC not filterable with a 10,000 molecular 
weight (MW) cut-off filter (approximately 1.5 nm) consists mainly of 
fulvic acid which may undergo complexation with metal ions in the 
groundwater to produce organic complexes. These may behave 
similarly to organic colloidal particles but are less than 1.5 nm in 
size. (author). 


5184 (ANL/ER/CP-80564) Expedited Site Characterization: 
A rapid, cost-effective process for preremedial site characteri- 
zation. Burton, J.C.; Walker, J.L.; Jennings, T.V.; Aggarwal, P.K.; 
Hastings, B.; Meyer, W.T.; Rose, C.M.; Rosignolo, C.L. Argonne 
National Lab., IL (United States). [1993]. 18p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Agriculture, 
Washington, DC (United States);New Mexico State Government, 
Santa Fe, NM (United States). DOE Contract W-31109-ENG-38. 
Agreement YA651-IA9-340002; Agreement 04 P2-92-USDA-CCC. 
(CONF-9311122-1: Superfund 14, Washington, DC (United 
States), 30 Nov - 2 dec 1993). Order Number DE94002910. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory has developed a unique, cost- and 
time-effective, technically innovative process for preremedial site 
characterization, referred to as Expedited Site Characterization 





(ESC). The cost of the ESC field sampling process ranges from 1/ 
10 to 1/5 of the cost of traditional site characterization. The time 
required for this ESC field activity is approximately 1/30 of that for 
current methods. Argonne’s preremedial site investigations based 
on this approach have been accepted by the appropriate regulatory 
agencies. The ESC process is flexible and neither site nor contam- 
inant dependent. The process has been successfully tested and 
applied in site investigations of multiple contaminated landfills in 
New Mexico (for the US Department of the Interior's Bureau of 
Land Management [BLM]) and at former grain storage facilities in 
Nebraska and Kansas, contaminated with carbon tetrachloride (for 
the Department of Agriculture’s Commodity Credit Corporation 
[CCC/USDA]). A working demonstration of this process was spon- 
sored by the US Department of Energy (DOE) Office of Technology 
Development as a model of the methodology needed to accelerate 
site characterizations at DOE facilities. This report describes the 
application of the process in New Mexico, Nebraska and Kansas. 


5185 (ARL-TR-095(v.1), pp. 102-147) Monitoring of air- 
borne radioactivity (radon, thoron and daughters; radioactive 
dust). Solomon, S.B. (Australian Radiation Lab., Melbourne, VIC 
(Australia)); O’Brien, R.S.; Gan, T.H.; Mason, G.C. Australian Radi- 
ation Lab., Melbourne, VIC (Australia). Jul 1990. In Radiation 
protection in the mining and milling of radioactive ores v.1. 266p. 
Order Number DE94608817. Source: OSTI; NTIS (US Sales Only); 
INIS. 

540The processes resulting in airborne radioactivity from ura- 
nium and thorium ores are discussed. Measurement methods for 
radioactive dust, radon and thoron gas and radon and thoron 
daughters are described and assessed. The monitoring equipment 
required for measurement of airborne radioactivity is described. 


5186 (ARL-TR-095(v.1), pp. 175-207) Environmental analy- 
sis and evaluation. Cooper, M.B. (Australian Radiation Lab., 
Melbourne, VIC (Australia)); Tracy, B.L. Australian Radiation Lab., 
Melbourne, VIC (Australia). Jul 1990. In Radiation protection in the 
mining and milling of radioactive ores v.1. 266p. Order Number 
DE94608817. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the requirements of an environmental radiation surveil- 
lance program is to identify and determine long-lived radioactive 
elements which may be released to the environment during the op- 
eration of a uranium (or thorium) mine and mill. Radioanalytical 
techniques which are suitable for quantitative and qualitative deter- 
mination of long-lived radionuclides of the natural uranium and 
thorium series are reviewed. The general features of an analytical 
program are discussed in terms of sample preparation, radiochemi- 
cal separation of radioactive elements, and _ radioactive 
measurement. There are situations in environmental analysis to 
which high-resolution --spectrometry can be applied and the ad- 
vantages and limitations of this technique are considered. Quality 
assurance is an essential component of any monitoring program in 
order to ensure that reliable and precise data are available for the 
assessment of the radiological impact of the mining and milling op- 
eration. 


5187 (BNL—49508) Removal and recovery of radionu- 
clides and toxic metals from wastes, soils and materials. 
Francis, AJ. Brookhaven National Lab., Upton, NY (United States). 
Jul 1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9310179-2: 
CONEC ‘93: conference on environmental commerce, Chat- 
tanooga, TN (United States), 17-20 Oct 1953). Order Number 
DE94001893. Source: OSTI; NTIS; INIS; GPO Dep. 

A process has been developed at Brookhaven National Labora- 
tory (BNL) for the removal of metals and radionuclides from 
contaminated materials, soils, and waste sites (Figure 1). In this 
process, citric acid, a naturally occurring organic complexing agent, 
is used to extract metals such as Ba, Cd, Cr, Ni, Zn, and radionu- 
clides Co, Sr, Th, and U from solid wastes by formation of water 
soluble, metal-citrate complexes. Citric acid forms different types of 
complexes with the transition metals and actinides, and may in- 
volve formation of a bidentate, tridentate, binuclear, or polynuclear 
complex species. The extract containing radionuclide/metal com- 
plex is then subjected to microbiological degradation followed by 
photochemical degradation under aerobic conditions. Several metal 
citrate complexes are biodegraded and the metals are recovered in 
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a concentrated form with the bacterial biomass. Uranium forms 
binuclear complex with citric acid and is not biodegraded. The su- 
pernatant containing uranium citrate complex is separated and 
upon exposure to light, undergoes rapid degradation resulting in 
the formation of an insoluble, stable polymeric form of uranium. 
Uranium is recovered as a precipitate (uranium trioxide) in a con- 
centrated form for recycling or for appropriate disposal. This 
treatment process, unlike others which use caustic reagents, does 
not create additional hazardous wastes for disposal and causes lit- 
tle damage to soil which can then be returned to normal use. 


5188 (BNL-49599) Regulatory issues and assumptions 
associated with polymers for subsurface barriers surrounding 
buried waste. Heiser, J.; Siskind, B. Brookhaven National Lab., 
Upton, NY (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-931095-56: Department of Energy environmental remedia- 
tion conference, Augusta, GA (United States), 24-28 Oct 1993). 
Order Number DE94002993. Source: OSTI; NTIS; INIS; GPO Dep. 
One of the options for control of contaminant migration from 
buried waste sites is the construction of a subsurface barrier that 
consists of a wall of low permeability material. Subsurface barriers 
will improve remediation performance by removing pathways for 
contaminant transport due to groundwater movement, meteorologi- 
cal water infiltration, vapor- and gas-phase transport, transpiration, 
etc. Subsurface barriers may be used to “direct” contaminant 
movement to collection sumps/lysimeters in cases of unexpected 
remediation failures or transport mechanisms, to contain leakage 
from underground storage tanks, and to restrict in-situ soil cleanup 
operation and chemicals. Brookhaven National Laboratory is cur- 
rently investigating advanced polymer materials for subsurface 
barriers. This report addresses the regulatory aspects of using of 
non-traditional polymer materials as well as soil-bentonite or 
cement-bentonite mixtures for such barriers. The regulatory issues 
fall into two categories. The first category consists of issues 
associated with the acceptability of subsurface barriers to the Envi- 
ronmental Protection Agency (EPA) as a method for achieving 
waste site performance improvement. The second category encom- 
passes those regulatory issues concerning health, safety and the 
environment which must be addressed regarding barrier installation 
and performance, especially if non-traditional materials are to be 
used. Since many of EPA's concerns regarding subsurface barriers 
focus on the chemicals used during installation of these barriers the 
authors discuss the results of a search of the Federal Register and 
the Code of Federal Regulations for references in Titles 29 and 40 
pertaining to key chemicals likely to be utilized in installing non- 
traditional barrier materials. The use of polymeric materials in the 
construction industry has been accomplished with full compliance 
with the applicable health, safety, and environmental regulations. 


5189 (CEA-CONF-—11493) Preliminary results on transfer 
of radionuclides in soil and crops in the Chernobyl area. Quin- 
ault, J.M. (CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de l'Environnement et des Installa- 
tions); Picat, P.; Colle, C.; Fache, P.; Maubert, H.; Arutyunyan, R.; 
Gavrilov, S.; Kanevski, M.; Kiselev, V.; Friedli, C. CEA Centre 
d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. de Protection 
de l'Environnement et des Installations. 1992. 15p. (In French). 
(CONF-920950—: Seminar on impact of nuclear installations on the 
environment, Fribourg (Switzerland), 15-18 Sep 1992). Order Num- 
ber DE94608818. Source: OSTI; NTIS (US Sales Only); INIS. 

The IPSN is collaborating with IBRAE (INS: Institute of Nuclear 
Safety of Russia) in the fields of measurements and computer 
modelling, and of radiochemistry with EPFL (Swiss Federal Insti- 
tute of Technology, Lausanne). The opportunity given by Russia to 
collect samples in a contaminated area inside the Chernobyl region 
gives us the possibility to combine the efforts of the three institutes 
to provide a complete chain: sampling, measurement, modelization 
and validation. An emphasis is made on the evolution, versus time, 
of the vertical distribution in different soils, mainly podzol, of ce- 
sium, measured by spectrometry gamma, and strontium, extracted 
by radiochemistry and measured by beta counting. This paper 
presents the objectives of the project, the progress of the work and 
the first results obtained. (author). 
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5190 (CEA-CONF—-11494) Agricultural soils decontamina- 
tion techniques: methods and results of tests realized near 
Chernobyl. Maubert, H. (CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection de |’Environnement et des 
Installations); Jouve, A.; Mary, N.; Millan-Gomez, R. CEA Centre 
d'Etudes de Fontenay-aux-Roses, 92 (France). Dept. de Protection 
de l'Environnement et des Installations. 14992. 10p. (CONF- 
920950—-: Seminar on impact of nuclear installations on the 
environment, Fribourg (Switzerland), 15-18 Sep 1992). Order Num- 
ber DE94608819. Source: OSTI; NTIS (US Sales Only); INIS. 
After a major nuclear accident, decontamination of agricultural 
soils would be necessary in order to reclaim the land. Specific tech- 
niques were studied in the framework of the European program for 
Rehabilitation of Soils and Surfaces after an Accident (RESSAC). 
Different ways to remove the top layer of soils are described, and 
especially the use of Decontaminating Vegetal Network (D.V.N.) 
combined with spraying of organic polymers. Real scale tests in 
the 30 km zone around the Chernobyl nuclear power plant showed 
that it is possible to achieve an excellent decontamination of agri- 
cultural fields (decontamination factor greater than 95%). (author). 


5191 (CEA-CONF—-11495) Radon in the environment and 
the dwellings - a review of measurements carried out in 
France by IPSN. Robe, M.C.; Rannou, A.; Le Bronec, J. CEA 
Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. de 
Protection de |’Environnement et des Installations. 1992. 4p. (In 
French). (CONF-9205305—: Worldwide achievement in public and 
occupational health protection against radiation (IRPA 8), Montreal 
(Canada), 17-23 May 1992). Order Number DE94608820. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Over the last decade, the monitoring of radon gas in various nat- 
ural environments and regions of France has allowed the IPSN to 
construct a radon data base. In holes drilled in soils and in under- 
ground cavities, radon concentrations between a few hundred 
Bg.m-* and many thousands Bg.m-* were measured. Exhalation 
rates between 10~° and 50 mBq.m—*.s—' were measured in dif- 
ferent regions and for different types of soil. In the open air, mean 
levels were observed in the range of a few Bq.m~* to several hun- 
dred Bq.m—* and concentrations as high as one thousand Bg.m—* 
were measured over short periods. (author). 


5192 (CONF-910981-, pp. 115-117) A thermodynamic 
analysis of melt immiscibility and its implications during vitri- 
fication. Carpenter, D.J. (Environmental Services Division, Boise, 
ID (United States)); Ansted, J.P. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

This paper examines and defines the thermodynamic conditions 
conducive to the spontaneous separation of an initially homoge- 
neous silicate melt generated during vitrification of contaminated 
soil or other wastes into immiscible phases. Immiscible phase de- 
velopment win be shown to have potentially important implications 
regarding melter operation and contaminant immobilization. Devel- 
opment of a molten immiscible iron phase will be shown to be 
dependent upon the oxidation/reduction chemistry of iron and the 
presence of electrochemically reducing constituents, specifically 
organic carbon. Immiscible molten iron can concentrate other se- 
lected native phase metallic contaminants drastically impacting 
their long-term immobilization and impact optimal melter selection. 
Depending upon melt redox conditions, an immiscible sulfate or 
sulfide melt may also develop during vitrification of sulfur-rich 
wastes. Although potentially minimal melter operational impacts 
result from immiscible sulfur phase formation, contaminants parti- 
tioned into the immiscible sulfur phase may be very poorly 
attenuated, potentially resulting in failure for various leach test cri- 
teria. Potential mitigative measures are discussed. 


5193 (CONF-910981-, pp. 119-122) Engineering-scale 
tests of in situ vitrification to PCB and radioactive contami- 
nated soils. Liikala, S.C. (Pacific Testing Laboratories, Seattle, WA 
(United States)). USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
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States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

In Situ Vitrification (ISV) is a thermal treatment technology appli- 
cable to the remediation of hazardous chemical and radioactive 
contaminated soil and sludge sites. The ISV process utilizes elec- 
tricity, through joule heating, to melt contaminated soil and form an 
inert glass and microcrystalline residual product. Applications of 
ISV to polychlorinated biphenyls (PCBs) and radionuclides have 
been demonstrated at engineering-scale in numerous tests (1,2,3). 
An updated evaluation of |SV applicability to treatment of PCBs 
and radionuclides, and recent test results are presented herein. 


5194 (CONF-910981-, pp. 123-127) Potential for using a 
six-phase alternating current power supply for in situ 
vitrification. Richardson, R.L. USDOE Assistant Secretary for En- 
vironmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

In situ vitrification (ISV) has been identified as a potential treat- 
ment technology for stabilizing underground tanks at Hanford and 
other US Department of Energy (DOE) sites. A key requirement for 
this application is an electrical system that can supply the power 
needed to vitrify a tank in a single setting. This paper describes an 
engineering-scale test conducted at the Pacific Northwest Labora- 
tory (PNL) to assess the efficiency of a six-electrode, six-phase 
energy supply system in melting soil. The test was conducted with 
a 30-kW six-phase system. Based on the test results, a six- 
electrode, six-phase system shows potential for scaleup to larger 
systems. 


5195 (CONF-910981-—, pp. 147-149) Expeditious remedia- 
tion of a leaking underground tank. Bernhardt, D.E. (Rogers and 
Associates Engineering Corp., Salt Lake City, UT (United States)); 
Owen, D.H.; Prewett, S.V. USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

An inactive leaking diesel fuel tank, at a TV transmitter site in 
Memphis, Tennessee, was removed just prior to transfer of owner- 
ship. The removal of contaminated soil resulted in an excavated to 
a depth of about 5.5 m (18 ft) by a contractor from Memphis. This 
excavation partially undermined the building, and furthermore ex- 
posed two friction pilings which supported the transmitter building. 
Rogers and Associates Engineering (RAE) accepted project man- 
agement. The excavation was backfilled with gravel to stabilize the 
site and prevent damage to the foundation of the building. Site 
characterization, including bore holes and groundwater monitoring 
wells indicated that essentially all of the remaining contamination 
was in the area immediately beneath where the tank had been lo- 
cated. Final mitigation was performed using a 1.5-m (5-ft) diameter 
caisson auger to excavate the material to a depth of 11 m beneath 
the surface. A steel casing was driven behind the auger to the full 
depth to provide site stability and prevent caving. Simultaneous 
drilling and driving the casing resulted in essentially no mixing of 
material and removal of the contaminated soil, without impact on 
the building. Sampling from the excavation and additional ground- 
water monitoring verified full remediation had been accomplished. 
The monitoring wells were plugged according to Tennessee re- 
quirements and the area of the excavation was capped. This 
phase of the site characterization and remediation were completed 
within about one month and the State verified the closure. 


5196 (CONF-910981-—, pp. 151-157) Electrokinetic remedi- 
ation of contaminated soils. Lindgren, E.R. (Sandia National 
Labs., Albuquerque, NM (United States)); Kozak, M.W.; Mattson, 
E.D. USDOE Assistant Secretary for Environmental Restoration 
and Waste Management, Washington, DC (United States). Office 





of Environmental Restoration. 1991. From Environmental remedia- 
tion '91 conference; Pasco, WA (United States); 8-11 Sep 1991. In 
Environmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

Electrokinetic remediation of contaminated soil has been 
demonstrated for saturated and unsaturated sand in preliminary ex- 
periments using a novel transport visualization technique. Large 
anionic organic dyes were mixed with a portion of soil and the rate 
of electromigration of the dye in an imposed electric field was mon- 
itored photographically. One of the fastest current-normalized 
electromigration rates was measured in the driest sand, which con- 
tained 7% water by-weight. This moisture content is typical of the 
moisture content in the unsaturated zone of subsurface native soils 
found in New Mexico. The characteristics of the electromigration 
were similar in both the saturated and unsaturated sand. The lead- 
ing edge of the dye migration front was diffuse while the trailing 
edge was sharp and concentrated. This and other observed behav- 
ior may indicate a concentration effect, where the electromigration 
rate of dilute dye is greater than that of concentrated dye. The soil 
left after the trailing edge passed seemed to contain no residual 
dye in both the saturated and unsaturated cases. The success of 
demonstrating electromigration of large molecules in unsaturated 
soil is encouraging and indicates that it may be feasible to 
remediate in situ anionic heavy metals such as chromate from un- 
saturated soil with electrokinetic techniques. 


5197 (CONF-910981-—, pp. 159-162) Groundwater remedia- 
tion via four case studies. Sontag, S. USDOE Assistant 
Secretary for Environmental Restoration and Waste Managemert, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

A review of some of the pertinent design philosophy for ground- 
water treatment precedes the principal design features of 4 
operating groundwater remediation projects in the American South- 
west. Hazardous chemicals for which the groundwater is being 
treated are chlorinated and nonchlorinated organics and heavy 
metals. Treatment processes used included air stripping with and 
without air emission controls, activated carbon adsorption, ion ex- 
change and biological. Flow rates of the units vary from 20 to 5100 
gpm. Operating concerns that have occurred during the initial oper- 
ating periods are discussed. 


5198 (CONF-910981-—, pp. 185-190) Determination of the 
probability for radioactive materials on properties in Monti- 
cello, Utah. Wilson, M.J. (Oak Ridge National Lab., TN (United 
States)); Crutcher, J.W.; Halford, D.K. USDOE Assistant Secretary 
for Environmental Restoration and Waste Management, Washing- 
ton, DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The former uranium mill site at Monticello, Utah, is a surplus fa- 
cility subject to clean-up under the Surplus Facilities Management 
Program (SFMP). Surrounding properties contaminated with mill 
site material are also subject to cleanup, and are referred to as 
Monticello Vicinity Properties (MVP). The Pollutant Assessments 
Group (PAG) of Oak Ridge National Laboratory (ORNL), Grand 
Junction, Colorado (GJ), was directed by the US Department of 
Energy (DOE) in July 1988 to assess the radiological condition of 
properties in Monticello, Utah. Since the Monticello activities are on 
the National Priority List, extra measures to identify potentially con- 
taminated properties were undertaken. Thus, the likelihood that a 
random property could contain radioactive materials became a con- 
cern to the DOE. The objective of this study was to determine the 
probability that a vicinity property not addressed under the MVP 
project could contain Monticello mill-related residual radioactive 
material in excess of the DOE guidelines. Results suggest approxi- 
mately 20% of the properties in the Monticello area contain 
Monticello mill-related residual radioactive material in excess of the 
DOE guidelines. This suggested that further designation measures 
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be taken prior to the close of the designation phase. A public rela- 
tions effort that included a property-owner mailing effort, public 
posting, and newspaper advertisement was one measure taken to 
ensure that most properties were assessed. As a consequence of 
this study, DOE directed that radiological screening surveys be 
conducted on the entirety of the Monticello area. 


5199 (CONF-910981-—, pp. 195-198) Determining the num- 
ber of samples required for decisions concerning remedial 
actions at hazardous waste sites. Skiles, J.L. (Oak Ridge Na- 
tional Lab., TN (United States)); Redfearn, A.; White, R.K. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century’. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

An important consideration for every risk analyst is how many 
field samples should be taken so that scientifically defensible deci- 
sions concerning the need for remediation of a hazardous waste 
site can be made. Since any plausible remedial action alternative 
must, at a minimum, satisfy the condition of protectiveness of hu- 
man and environmental health, we propose a risk-based approach 
for determining the number of samples to take during remedial in- 
vestigations rather than using more traditional approaches such as 
considering background levels of contamination or federal or state 
cleanup standards. 


5200 (CONF-910981-—, pp. 301-305) An effective methodol 
egy for establishing cleanup standards for mercury 
contaminated soils. Chatterjee, S. (AES Corp., Silver Spring, MD 
(United States)); Moore, H.H. USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The Department of Energy has determined that an integrated 
planning approach to the remediation of mercury contamination is 
an effective methodology for addressing the mercury related 
problems at the Oak Ridge Reservation. The methodology for de- 
termining the Soil Response Action Levels for the Oak Ridge site 
should be an important component of the integrated plan, thereby 
ensuring that the risk of migration of contaminants to groundwater 
will be minimized and acceptable. The paper summarizes mercury 
related applicable or relevant and appropriate requirements 
(ARAR), based on federal, state and other regulations that must be 
met. The analysis in this paper shows that irrational application of 
the ARARs may result in the selection of alternatives that are not 
cost-effective. Whereas, the best technology based soil response 
action levels, selected on the basis of realistic risk assessment and 
TCLP test criteria, will yield a more practical and cost-effective 
cleanup standard. 


5201 (CONF-910981-—, pp. 307-312) Design and construc- 
tion of an interceptor system for radioactively contaminated 
solvent. Weiss, T.G. Jr. (West Valley Nuclear Services Company, 
Inc., NY (United States)); Blickwedehl, R.R. USDOE Assistant Sec- 
retary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

During the conduct of fuel reprocessing operations at the West- 
ern New York Nuclear Service Center from 1966 to 1972, the site 
operator disposed of spent solvent by shallow land burial in the 
area used for disposal of solid radioactive waste. The spent sol- 
vent was placed in twenty-two 3785 liter (1000-galion) steel tanks 
which were then placed in eight 6-meter-deep burial holes. With 
the passage of time groundwater entered the tanks displacing the 
solvent (a mixture of tributyl phosphate and n-dodecane) and al- 
lowing it to enter the surrounding groundwater system. The solvent, 
which is lighter than water, floated to the surface of the groundwa- 
ter within the burial holes and began to migrate laterally through 
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cracks caused by weathering. In 1983, after the US Department of 
Energy (DOE) initiated efforts for the West Valley Demonstration 
Project (WVDP), trace amounts of solvent were encountered in a 
monitoring well near the perimeter of the burial area. Since the ini- 
tial discovery, extensive studies and continued monitoring have 
been conducted of the solvent migration. In the fall of 1989, this 
monitoring showed evidence of further on-site migration of the sol- 
vent within the disposal area. In response, the DOE authorized 
West Valley Nuclear Services Company, Inc. (WVNS) to proceed 
with the design and construction of a trench system to intercept the 
flow of solvent and prevent it from discharging to nearby streams. 
Since the solvent and the contaminated groundwater samples 
taken in the area exhibited high levels of lodine-129 in an organic 
complex, it was necessary to construct a pretreatment facility. An 
important aspect of the trench construction was the management 
of contaminated soil and construction water. Contaminated soils 
were placed into storage containers and held for future treatment 
and disposal. All water pumped from the trench during construction 
was stored in large bladder tanks, analyzed for hazardous con- 
stituents, and upon finding none, was discharged. 


5202 (CONF-910981-—, pp. 313-319) Accelerated cleanup 
of carbon tetrachloride in a radiologically contaminated site at 
the Hanford Site. Hagood, M.C. (Westinghouse Hanford Com- 
pany, Richland, WA (United States)); Rohay, V.J.; Johnson, W.L.; 
Valcich, P.J.; Cameron, R.J. USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

Radioactively-contaminated acidic aqueous wastes and organic 
liquids were discharged to the soil column at three disposal sites 
within the Hanford Nuclear Reservation, resulting in the carbon 
tetrachloride contamination of the ground water and unsaturated 
soils. A CERCLA Expedited Response Action (ERA) has been initi- 
ated for the removal of carbon tetrachloride from the unsaturated 
soils to mitigate further contamination of the ground water. Based 
on the contaminant nature and distribution, site physical character- 
istics, and technology pilot tests, soil vapor extraction with 
above-ground treatment of the soil vapor was chosen as the pre- 
ferred remedial technology for the ERA. 


5203 (CONF-910981-, pp. 321-326) Land surface cleanup 
of plutonium at the Nevada Test Site. Ebeling, L.L. (Reynolds 
Electrical & Engineering Co., Inc., Las Vegas, NV (United States)); 
Evans, R.B.; Walsh, E.J. USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The Nevada Test Site (NTS) covers approximately 3300 km? of 
high desert and is located approximately 100 km northwest of Las 
Vegas, Nevada. Soil contaminated by plutonium exists on the NTS 
and surrounding areas from safety tests conducted in the 1950s 
and 1960s. About 150 curies of contamination have been mea- 
sured over 1200 hectares of land surface. Most contamination is 
found in the top 5 cm of soil but may be found as deep as 25 cm. 
The cost of conventional removal and disposal of the full soil vol- 
ume has been estimated at over $500,000,000. This study is 
directed toward minimizing the volume of waste which must be fur- 
ther processed and disposed of by precisely controlling soil 
removal depth. The following soil removal machines were demon- 
strated at the NTS: (1) a CMI Corporation Model PR-500FL 
pavement profiler, (2) a CMI Corporation Model TR-225B trimmer 
reclaimer, (3) a Caterpillar Model 623 elevating scraper equipped 
with laser depth control, (4) a Caterpillar Model 14G motor grader 
equipped with laser depth control, (5) a Caterpillar Model 637 
auger scraper, and (6) a XCR Series Guzzler vacuum truck. The 
most effective removal technique tested was the pavement profiler, 
which provided for dust control and precisely removed thin layers 
of soil. Soil removal with the motor grader and paddle scraper 


368 ERA Vol. 19, No. 2 


generated unacceptable dust levels, even after the soil was exten- 
sively watered. The vacuum truck was ineffective because of its 
limited intake volume which is a function of its small intake size, its 
weak intake force, and the tendency of its filters to clog. 


5204 (CONF-910981-, pp. 327-332) M-area basin closure- 
Savannah River Site. McMullin, S.R. (Westinghouse Savannah 
River Company., Aiken, SC (United States)); Horvath, J.G. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century’. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

M-Area, on the Savannah River Site, processes raw materials 
and manufactures fuel and target rods for reactor use. Effluent 
from these processes were discharged into the M-Area settling 
basin and Lost Lake, a natural wetland. The closure of this basin 
began in 1988 and included the removal and stabilization of basin 
fluids, excavation of all contaminated soils from affected areas and 
Lost Lake, and placement of all materials in the bottom of the emp- 
tied basin. These materials were covered with a RCRA style cap, 
employing redundant barriers of kaolin clay and geosynthetic mate- 
rial. Restoration of excavated uplands and wetlands is currently 
underway. 


5205 (CONF-910981-—, pp. 339-343) A successful environ- 
mental remediation program closure and _  post-closure 
activities (CAPCA) Y-12 Plant, Oak Ridge, Tennessee. Bowers, 
M.H. USDOE Assistant Secretary for Environmental Restoration 
and Waste Management, Washington, DC (United States). Office 
of Environmental Restoration. 1991. From Environmental remedia- 
tion '91 conference; Pasco, WA (United States); 8-11 Sep 1991. In 
Environmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

The Resource Conservation and Recovery Act (RCRA) closure 
of eleven waste management units at the Department of Energy’s 
(DOE’s) Oak Ridge Y-12 Plant is nearing completion. The Oak 
Ridge Y-12 Plant is managed by Martin Marietta Energy Systems, 
Inc. for the US Department of Energy under Contract DE-ACO05- 
840R21400. The Closure and Post Closure Program (CAPCA) has 
been accomplished on an accelerated schedule through the efforts 
of a dedicated team from several organizations. This paper relates 
experience gained from the program that can be of benefit on 
other DOE environmental remediation projects. Technical design 
and construction aspects, as well as project management consider- 
ations, are discussed. 


5206 (CONF-910981-, pp. 351-355) SRS waste removal 
and D&D program for underground waste tanks (U). Street, 
G.H. (Westinghouse Savannah River Company, Aiken, SC (United 
States)); McNatt, F.G. USDOE Assistant Secretary for Environmen- 
tal Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

Removal of radioactive waste from 51 large underground storage 
tanks at Savannah River Site (SRS) has been planned. Waste re- 
moval equipment and techniques were demonstrated in one tank 
(Tank No. 16) in 1980. Remote inspection techniques were used to 
monitor the demonstration. This demonstration provided the basis 
for planning waste removal from the remaining tanks. Waste re- 
moval will allow decontamination and decommissioning (D&D) of 
the tanks. Some alternatives for D&D have been evaluated. Facili- 
ties are being installed on other tanks with completion of waste 
removal from problem tanks scheduled for 2001. 


5207 (CONF-910981-, pp. 383-388) A case study: Under- 
pinning of structures as an alternative to demolition/ 
reconstruction for removal of underlying contaminated soils at 
the St. Louis downtown site (SLDS). Paez-Restrepo, A. (Bechtel 
National, Inc., Oak Ridge, TN (United States)). USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 





Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

From 1942 to 1958, a chemical works plant in downtown St. 
Louis, Missouri chemically treated natural uranium feed materials 
to produce pure uranium trioxide and other uranium and thorium 
compounds for the Manhattan Engineer Distric/Atomic Energy 
Commission. Characterization activities to determine the vertical 
and areal extent of radioactive contamination of the soil have been 
conducted under the jurisdiction of the Department of Energy’s 
(DOE) Formerly Utilized Sites Remedial Action Program (FUS- 
RAP). This paper is concerned with locations where radioactivity 
exceeds DOE guidelines for soil, under or around existing build- 
ings. As an alternative to demolition and reconstruction of buildings 
where depth of soil contamination extends below foundation levels, 
a preliminary study has been made to evaluate the feasibility and 
advisability of underpinning, which transfers the loads to strata be- 
low the depth of contamination. The affected soil can then be 
excavated and replaced with satisfactory clean backfill avoiding de- 
molition. The study involved 22 buildings where soil contamination 
extends under their footprint or is present in their immediate vicin- 
ity. The preliminary study concludes that only Buildings 101 and 
K-1 are candidates for successful underpinning. The process of 
analysis leading to a preliminary underpinning recommendation is 
described using these two buildings as examples. Building 101 will 
require strengthening of the roof structure (periphery) prior to de- 
molition of the closure wall and underpinning. Transfer of column 
loads to driven underpinning piles will use “needle beams,” 
adapted with a unique “claw” to reduce deflections and bending 
moments. At Building K-1, a similar arrangement will be used for 
underpinning of column B-8, and jacked piles will be used to sup- 
port a lateral bearing wall. 


5208 (CONF-910981-, pp. 401-402) Contaminant sorption/ 
desorption rates: implications for groundwater restoration. 
Roberts, P.V. (Stanford Univ., CA (United States)); Semprini, L.; 
Harmon, T.C. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation ’91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century’. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

It is widely recognized that contaminants sorb appreciably to 
solids during groundwater treatment. Most early attempts to model 
the transport of sorbin solutes were restricted by assuming that lo- 
cal equilibrium prevailed with respect to sorption and desorption. 
More recent evidence from both field and laboratory experiments 
demonstrates that both sorption and desorption are rate-limited, 
and that the local equilibrium assumption is untenable as a basis 
for exact simulation of groundwater transport. The rate limitation 
can be explained in terms of physical diffusion processes; diffu- 
sional mass transfer resistances are believed to exert substantial 
effects a range of scales: microporous solids, aggregates, and lay- 
ers. This paper will present data that quantify the magnitude of 
such diffusional resistances in terms of effective times to achieve 
equilibrium, and will demonstrate how slow equilibrium influences 
the performance of aquifer restoration. Roberts et al presented field 
evidence indicating that sorption equilibrium was not attained dur- 
ing the course of a two year transport experiment conducted at the 
Borden Ontario field site at a scale of tens of meters. Ball and 
Roberts showed that the sorption capacity of aquifer material is 
saturated very slowly, requiring equilibration times on the order of 
tens days for a moderately strong sorbing compound such as tetra- 
chloroethylene (PCE) and hundreds of days for a more strongly 
sorbing compounds, tetrachlorobenzene (TeCB). Special care is re- 
quired to conduct sorption measurements over such long time 
periods; as an expedient, the aquifer can be finely ground to expe- 
dite the sorption equilibrium measurements. A pore diffusion model 
applied to the rate data succeeded in interpreting the data consis- 
tently. 
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5209 (CONF-910981-—, pp. 403-406) The effectiveness of 
the pump and treat method for aquifer restoration. Doty, C.B. 
(ASG, Inc., Oak Ridge, TN (United States)). USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Recent theoretical studies and field experience have indicated 
that aquifer restoration using the pump and treat approach is not 
as feasible as was originally predicted. The present paper further 
characterizes the effectiveness of this remedial approach. Results 
of the analysis suggest that groundwater pumping is ineffective for 
permanently reducing levels of aquifer contamination to meet 
health-based goals for groundwater. The primary contributors to 
the ineffectiveness of pumping are factors associated with the 
physical and chemical processes that affect the behavior of con- 
taminants in the subsurface environment. The limitations of this 
approach need to be recognized before progress can be made to- 
ward developing more feasible alternatives. 


5210 (CONF-910981-, pp. 407-412) Groundwater clean-up: 
The Savannah River Site experience (U). Horvath, J.G. (Westing- 
house Savannah River Company, Aiken, SC (United States)); 
Surovchak, S. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

A full scale pump and treat groundwater remediation program 
which addresses a large plume of volatile organics has been ongo- 
ing at the Savannah River Site since 1985. The system has 
recovered over 100,000 kilograms of solvent and is containing the 
center of the plume. While overall protection is being achieved, re- 
ducing the concentration of contaminants to very low levels is 
problematic. 


5211 (CONF-910981-—, pp. 413-414) Innovative investige- 
tion methodologies and techniques for site characterization. 
Nickelson, M.D. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 


the environment for the 21st Century”. 
DE93010652. Source: OSTI; NTIS; INIS. 

During the past 5 years, emphasis and accompanying dialogue 
have increased regarding the cost of performing hazardous waste 
investigations, the length of time necessary to perform these inves- 
tigations, and the validity of the data once the work in the field has 
been completed. For example, it is fairly well known that, on an av- 
erage, 50% or more of the cost of performing these investigations 
is related to chemical analysis of the various types of media. The 
average length of a remedial investigation usually exceeds 3 years 
based on those sites listed on the National Priorities List. Once a 
field program has been planned and identified, the regulators usu- 
ally require that all data collected be of the highest quality, which 
necessitates that all data be collected and analyzed using Contract 
Laboratory Protocols and Level IV data validation procedures. The 
level of data quality often significantly increases the cost of field 
investigation, increases the number of samples required, and in- 
creases the length of the field program. More than 4 years ago, the 
Hazardous Waste Remedial Actions Program (HAZWRAP) began 
to develop a pian to address these issues. This planning resulted in 
the development of a program that incorporated new field methods, 
new technologies, and new approaches, which in turn addressed all 
of the aforementioned areas of concern. This paper addresses cer- 
tain components of this program and how they were implemented. 


5212 (CONF-910981-—, pp. 415-420) Siting and construct- 
ing very deep monitoring wells on the US Department of 
Energy's Nevada Test Site. Cullen, J.J. (Univ. of Nevada, Las Ve- 
gas (United States)); Jacobson, R.L.; Russell, C.E. USDOE 
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Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century”. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Many aspects of the Nevada Test Site’s (NTS) hydrogeologic 
setting restrict the use of traditional methods for the siting and con- 
struction of ground-water characterization and monitoring wells. 
The size of the NTS precludes establishing high-density networks 
of characterization wells, as are typically used at smaller sites. The 
geologic complexity and variability of the NTS requires that the 
wells be critically situated. The hydrogeologic complexity requires 
that each well provide access to many aquifers. Depths to ground 
water on the NTS require the construction of wells averaging ap- 
proximately 1000 meters in depth. Wells meeting these criteria are 
uncommon in the ground-water industry, therefore techniques used 
by petroleum engineers are being employed to solve certain siting, 
design- and installation-related problems. To date, one focus has 
been on developing completion strings that facilitate routine and ef- 
ficient ground-water samples from multiple intervals in a single 
well. The method currently advocated employs a new design of 
sliding side door sleeve that is actuated by an electrically operated 
hydraulic shifting tool. Stemming of the wells is being accomplished 
with standard materials (cement based grouts and sands); 
however, new stemming methods are being developed, to accom- 
modate the greater depths, to minimize pH-related problems 
caused by the use of cements, to enhance the integrity of the inter- 
zone seals, and to improve the representativeness of radionuclide 
analyses performed on ground-water samples. Bench-scale experi- 
ments have been used to investigate the properties of more than a 
dozen epoxy-aggregate grout mixtures — materials that are 
commonly used in underwater sealing applications. Additional ex- 
periments are being planned to determine optimal methods for 
mixing and using the materials in the field. One material appears to 
have met the stringent set of requirements that were developed for 
use in deep monitoring wells. 


5213 (CONF-910981—, pp. 421-426) Initial site characteri- 
zation approach and preliminary results; 200 west area carbon 
tetrachloride expedited response action, Hanford Site, Wash- 
ington. Rohay, V.J. (Westinghouse Hanford Company, Richland, 
WA (United States)); Hagood, M.C. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

An Expedited Response Action (ERA) is being proposed to re- 
mediate the carbon tetrachloride contamination in the unsaturated 
soils beneath the 200 West Area of the Hanford Site in Washing- 
ton. The ERA is based on the preliminary conceptual model that 
carbon tetrachloride vapors remaining in the unsaturated zone con- 
tinue to provide a source of carbon tetrachloride contamination to 
the groundwater. The goal of the initial phase of site characteriza- 
tion was to refine this conceptual model, and to collect data in 
support of the selection and design of an initial remedial action, 
while meeting the accelerated schedule of the ERA. Using this ap- 
proach, site characterization activities were designed to make 
optimum use of field screening-level data and existing boreholes. 
Field tasks included analysis of soil gas samples collected from the 
bottoms of boreholes or detected at the wellhead; a soil gas 
survey-, a pilot test of a vapor extraction system; and groundwater 
sampling and analysis. Results of this initial phase of site charac- 
terization suggest that carbon tetrachloride vapors are still 
contained within the unsaturated zone in concentrations sufficient 
to support an effective early removal action. 


5214 


(CONF-910981—, pp. 427-431) Accelerated cleanup 
of the 618-9 burial ground. Frain, J.M. (Westinghouse Hanford 
Company, Richland, WA (United States)). USDOE Assistant Secre- 
tary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
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WA (United States); 8-11 Sep 1991. in Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

This paper describes the time-critical expedited response action 
taken at a potentially uranium-contaminated solvent waste disposal 
trench on the Hanford Site, in southeastern Washington state. An 
expediated response was initiated to remove solvents, still con- 
tained in their original containers, to prevent them from leaching 
into the groundwater. Actions at the site were initiated in February 
and completed in May of 1991. 


5215 (CONF-910981-, pp. 433-437) Remediation strate- 
gies for perched water bodies underlying the idaho Chemical 
Processing Plant at the Idaho National Engineering Labora- 
tory. Wozniewicz, J.V.; Russell, B.F.; Jensen, C.!.; Williams, J.L.; 
Martin, C.J.; Williamson, D.J. USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century’. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

Analysis of water samples collected from perched water underly- 
ing the Idaho Chemical Processing Plant (ICPP) at the Idaho 
National Engineering Laboratory (INEL) indicates the presence of 
low levels of radionuclides. The perching layers are formed by 
dense basalts and/or sediment interbeds with sufficient clay to form 
an aquitard. The distribution of contaminants and depth to water 
levels observed in the perched water well monitoring network sug- 
gest the perched water occurs as discrete bodies of water, but 
these are not necessarily interconnected across a large area. 
Present data suggests that the perching occurs as discrete “pools,” 
and the presence of contamination is a function of vertical contami- 
nant transport from above. The remediation of this perched water 
will be dependent upon the types of contaminants, the hydrogeo- 
logic conditions, the physical setting, and the size of the perched 
water body. Remediation strategies under consideration include the 
use of wells for the extraction of contaminated water and the instal- 
lation of horizontal wells. A preliminary conceptual model has been 
developed and is being refined as additional hydrogeologic and 
contaminant data are acquired. Contaminant transport hypotheses 
have been formulated, and tests of those hypotheses are planned 
to assist with the refinement of the conceptual model. The testing 
of transport hypotheses and development of the conceptual model 
will help provide the basis to evaluate the available options for re- 
mediation of the perched water and to select the most effective 
strategy(ies) for implementation. 


5216 (CONF-910981-—, pp. 439-442) Site characterization 
for remedial design at national priority list and FUSRAP sites. 
Neiheisel, J. (EPA, Washington, DC (United States)). USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century”. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

An innovative soil characterization procedure for radioactive soils 
developed by the Office of Radiation Programs when applied in the 
soil characterization stage of the RI/FS Superfund process has ap- 
plication to all phases of the process. Essentially an additional step 
to existing procedures, a selected representative bulk sample from 
the site is processed in the laboratory into several size fractions 
and a petrographic and radiochemical analysis performed on each 
size fraction. This additional step to the RI/FS process provides es- 
sential parameters for decisions and assessments that apply to the 
site characterization, risk assessment, and remedial design tasks 
of the process. The utility of the soil characterization protocol for 
radioactive soils is described for the remedial design of volume re- 
duction methods at the Wayne and Maywood, New Jersey, thorium 
contaminated FUSRAP sites and for the Montclair and Glen Ridge, 
New Jersey radium contaminates NPL sites. The advantages of 
the soil characterization that might have been provided in the ear- 
lier stages of the RI/FS process is also suggested for these sites. 





5217 (CONF-910981-, pp. 469-473) Air stripping of 
volatile organic chlorocarbons: System development, perfor- 
mance, and lessons learned (U). McKillip, S.T. (Westinghouse 
Savannah River Company, Aiken, SC (United States)); Sibley, 
K.L.; Horvath, J.G. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century’. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The Savannah River Site, which has been in operation since the 
1950's, is a 780-square kilometer reservation that produces tritium 
for the national defense program. As a result of past waste han- 
dling practices, the ground water at several locations on the Site 
has become contaminated with solvents, metals, and radionuclides. 
In 1981, the ground water located under the Site's fuel and target 
rod fabrication area (M-Area) was found to be contaminated with 
degreasing solvents, specifically trichloroethylene (TCE) and tetra- 
chloroethylene (PCE). In 1983, a program was started to evaluate 
air stripping and determine its applicability to cleanup of M-Area 
contamination. Lessons learned regarding the efficiency and effec- 
tiveness of air stripping technology are presented. 


5218 (CONF-910981-, pp. 475-478) Removal action under 
CERCLA section 104 for PCB-contaminated soil at DOE 
Mound plant. Price, J.B. (Roy F. Weston, Inc., Cincinnati, OH 
(United States)); Longley, S.W.; Farmer, G.T.; Williams, M.; Klein- 
rath, A.W. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

A removal action was completed for polychlorinated bipheny! 
(PCB)-contaminated soil at the US Department of Energy (DOE) 
Mound Plant in Dayton, Ohio. Mound Plant is a National Priority 
List (NPL) site and removal was completed by authority of Compre- 
hensive Environmental Response, Compensation, and Liability Act 
(CERCLA) Section 104. The Toxic Substances Control Act (TSCA) 
was considered to be a relevant and appropriate requirement and, 
accordingly, its sampling and analysis guidelines and disposal 
standards were used in the removal action. Significant aspects of 
the removal are listed below. It is one of the first removal actions 
conducted by the DOE explicitly using authority under Section 104 
of CERCLA. It encompasses cleanup at an NPL site for a sub- 
stance regulated under TSCA. No remedial investigation/feasibility 
study was done prior to removal, so characterization of the extent 
of PCB contamination was done as part of the removal. On-site 
screening was used to identify PCB contamination. Project time 
from conception to completion was 7 months including the writing 
of a work plan, the sampling and analysis, the excavation and dis- 
posal, and the writing of an on-scene coordinator (OSC) report. 


5219 (CONF-910981-—, pp. 485-489) Proposed plan for vit- 
rification demonstration of low-level radioactive wastes at the 
Fernald Environmental Management Project. Gimpel, R.F. US- 
DOE Assistant Secretary for Environmental Restoration and Waste 
Management, Washington, DC (United States). Office of Environ- 
mental Restoration. 1991. DOE Contract AC05-860R21600. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

Glassware was made by the Romans several hundreds of years 
before Christ. Some of this glassware was discovered in ship 
wreckage at sea. The glassware has eroded less than 1/2 mm 
over 2500 years. The erosion rate of the crude Roman glass in 
corrosive salt water implies that low-level radioactive wastes dis- 
solved in molten glass should remain entombed in the glass for 
extremely long periods of time (10,000 years plus). The extremely 
low leach rate for such a glass should keep concentrations in the 
environment below ali regulatory limits and by that provide protec- 
tion of the environment indefinitely. Vitrification is considered, by 
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many, as a most effective (if not the most effective) treatment 
method for disposal of radioactive and numerous inorganic haz- 
ardous wastes. However, vitrification of low-level radioactive 
wastes at large production/commercial rates has not been 
accomplished and needs to be demonstrated to justify selecting vit- 
rification as a competitive alternative to other treatment methods. 
This paper describes a proposed plan to demonstrate vitrification of 
low-level radioactive wastes at the Fernald Site (FS) located near 
Cincinnati, Ohio. Demonstrations will progress from laboratory to 
on-site bench-scale, to a pilot size, then to full-sized vitrifiers (glass 
melters). The bench sized unit will mainly prove the process and 
develop glass mixes using various waste forms and glass formers. 
The pilot scale unit will evaluate and develop operational require- 
ments and processes. 


5220 (CONF-910981-—, pp. 511-515) Soil washing results 
for mixed waste pond soils at Hanford. Gerber, M.A. (Pacific 
Northwest Laboratory, Richland, WA (United States)); Freeman, 
H.D.; Baker, E.G.; Riemath, W.F. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Soil washing technology was assessed as a means for remediat- 
ing soil contaminated with mixed wastes primarily composed of 
heavy metals and radionuclides. The soils at the US Department of 
Energy's Hanford Site are considered suitable for soil washing be- 
cause of their relatively low quantities of silt and clay. However, in 
a limited number of soil washing experiments using soils from dif- 
ferent locations in the north pond of the 300 Area, the degree of 
decontamination achieved for the coarse fraction of the soil varied 
considerably. Part of this variation appears to be due to the pres- 
ence of a discrete layer of contaminated sediment found in some 
of the samples. 


5221 (CONF-910981-, pp. 531-532) Sorters for soil 
cleanup. Bramlitt, E.T.; Johnson, N.R.; Tomicich, MJ. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation ’91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century”. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

A soil sorter is a system with conveyor, radiation detectors, and 
a gate. The system activates the gate based on radiation measure- 
ments to sort soil to either clean or contaminated paths. Automatic 
soil sorters have been perfected for use in the cleanup of plutonium 
contaminated soil at Johnston Atoll. The cleanup processes soil 
through a plant which mines plutonium to make soil clean. Sorters 
at various locations in the plant effectively reduce the volume of soil 
for mining and they aid in assuring clean soil meets guidelines. 


5222 (CONF-910981-, pp. 533-541) Three-dimensional 
computer simulations of bioremediation and vapor extraction. 
Travis, B. (Los Alamos National Lab., Albuquerque, NM (United 
States)); Trent, B. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

Numerical simulations of two remediation strategies are pre- 
sented. These calculations are significant in that they will play a 
major role in the actual field implementation of two very different 
techniques. The first set of calculations simulates the actual spill 
event of nearly 60,000 gallons of No. 2 diesel fuel oil and its subse- 
quent flow toward the water table for 13 years. Hydrogen peroxide 
saturated water flooding is then performed and bioremediation of 
the organic material is then calculated. The second set of calcula- 
tions describes the vacuum extraction of organic vapors subject to 
various assumed formation properties and boundary conditions. 
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5223 (CONF-910981-, pp. 555-557) Destruction of com- 
plexants used in groundwater decontamination. Hodgson, K.M. 
(Westinghouse Hanford Company, Richland, WA (United States)); 
Moberg, T.P. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

A supported liquid membrane process is being developed to re- 
move uranium from aqueous solutions. The uranium would be 
concentrated into a strip solution containing either vinylidene-1,1- 
diphosphonic acid (VDPA) or 1-hydroxyethane-1,1-diphosphonic 
acid (HEDPA). This study compares the degradation of HEDPA 
and VDPA under similar conditions. For the time of the tests in this 
study (3 h) the maximum amount of HEDPA that was destroyed 
was 83.5% using hydrogen peroxide and the maximum amount of 
VDPA destroyed was 64.6% using nitric acid. 


5224 (CONF-910981-, pp. 559-566) “Smart” pump and 
treat. Isherwood, W. (Lawrence Livermore National Lab., CA 
(United States)); Rice, D. Jr.; Ziagos, J.; Nichols, E. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century’. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 
Lawrence Livermore National Laboratory (LLNL) is approaching 
the final phase of the Superfund decision-making process for site 
restoration and will soon initiate full scale cleanup (1). Despite 
some well-publicized failings of the pump and treat approach, we 
have concluded that intelligent application of this strategy is the 
best choice for ground water restoration at LLNL. Our proposed 
approach differs sufficiently from the pump and treat methods im- 
plemented at other sites that we call it “smart” pump and treat. 
Smart pump and treat consists of four distinct, but interrelated, ele- 
ments: three preremediation strategies and one modification to 
pump and treat itself. Together, these techniques are an integrated 
program that utilizes an understanding of crucial aspects of 
contaminant flow and transport to speed up the remediation of con- 
taminated aquifers. The four elements are: (a) a spatially detailed 
site characterization, linked with regional hydrogeologic models; (b) 
directed extraction, where the extraction and recharge locations are 
controlled by field-determined hydrogeologic parameters; (c) field- 
validated modeling that matches the complexity of the collected 
data; and (d) adaptive pumping, whose pattern varies with time. 
Together, these techniques minimize the cost and the time to reach 


regulatory directed cleanup goals and maximize the rate of con- 
taminant removal. 


5225 (CONF-910981—, pp. 567-571) Visual system for 
waste tank cleanup. Millsap, W.J. (Westinghouse Hanford Com- 
pany, Richland, WA (United States)); Shimamoto, M.S.; Spain, 
E.H.; Smith, D.C.; Evans, M.S. USDOE Assistant Secretary for En- 
vironmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The single-shell underground radioactive waste storage tanks at 
the US Department of Energy’s Hanford Site are briefly described 
and their physical complexities discussed. The attributes of a 
remote visual system needed to work productively in this environ- 
ment are reviewed. The vision subsystem of the Naval Ocean 
Systems Center's TeleOperator/telePresence System, which 
closely approaches the required attributes, is briefly described. The 
possibility and usefulness of overlaying the visual image of the 
tank and its contents with a virtual model are discussed. 


5226 (CONF-910981-, pp. 573-577) Remediation technol- 
ogy development from the UMTRA Program. Thiers, G.R.; Kam, 
J.T.; Sanders, D.R. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
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States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project is 
being performed by the US Department of Energy to accomplish 
environmental remediation at 24 abandoned uranium processing 
sites. In order to meet the 200- to 1000-year design life require- 
ment the DOE has sponsored technology development in several 
areas, including: 1. determining the relationship between optimum 
moisture content and the initial tailings water content which will 
cause drainage from the tailings at a rate corresponding to adher- 
ence to groundwater standards, and 2. accounting for rock quality 
measurements in designing riprap for the specified design life. The 
technology for Item 1. includes the application of quasi-theoretical 
procedures to generate relationships between suction, moisture 
content and permeability, and the use of the computer program 
UNSAT2 to model the unsaturated flow involved. The technology 
for Item 2. consists of a scoring system, utilizing the results of 
durability tests and accounting for the relative importance of the 
different durability parameters to various rock types, combined with 
a quantitative procedure for increasing riprap diameter to allow for 
future weathering. 


5227 (CONF-910981-—, pp. 579-581) Application of a struc 
tured light source to waste surface mapping in waste storage 
silos at Fernald, Ohio. Jacoboski, D.L. (Westinghouse Environ- 
mental Management Company, Cincinnati, OH (United States)); 
Selleck, C.B.; Burks, B.L.; DePiero, F.W.; Rowe, J.C. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. DOE Contract AC05-860R21600. From Envi- 
ronmental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

Surface contours inside the large waste storage tanks typical of 
the Department of Energy (DOE) complex are, in general, highly ir- 
regular. In addition to pipes and other pieces of equipment in the 
tanks, the surfaces may have features such as mounds, fissures, 
crystalline structures, and mixed solid and liquid forms. Prior to re- 
mediation activities, it will be necessary to characterize the waste 
to determine the most effective remediation approaches. Surface 
contour data will be required both prior to and during remediation. 
In this presentation, the authors will describe the use of a struc- 
tured light source to generate three-dimensional (3-D) surface 
contour maps of the interior of waste storage silos at the Fernald 
Environmental Management Project at Fernald, Ohio. The 
landscape in these large waste storage tanks bears a strong re- 
semblance to some of the landscapes that might be encountered 
during lunar or planetary exploration. Hence, these terrestrial 3-D 
mapping techniques may be directly applicable to extraterrestrial 
exploration. In further development, it will be demonstrated that 
these 3-D data can be used for robotic task planning just as 3-D 
surface contour data of a satellite could be used to plan mainte- 
nance tasks for a space-based servicing robot. 


5228 (CONF-910981-, pp. 583-588) Utilization of the 
magnetic induced polarization technique in environmental re- 
mediation problems. Jin, D.J. (DOE Grand Junction Projects 
Office, CO (United States)). USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The magnetic induced polarization (MIP) method can provide 
much greater resolving power than the conventional electric in- 
duced polarization (EIP) method. The MIP method can be much 
more effective than the EIP method in areas where there is a 
highly conductive overburden. This paper reviews the MIP method 
and examines the applicability of the method to environmental re- 
mediation (ER) problems. Two identified areas of application of the 





method in ER problems are (1) monitoring leakage of heavy metals 
from recovery or treatment ponds of industrial waste water, and (2) 
detection of faults in a proposed site for a hazardous-waste reposi- 
tory or nuclear power plant. Further research is needed to study the 
effect of various nonmetallic contaminants on the membrane polar- 
ization effect of soil or rocks. Results of such a study will determine 
the applicability of the MIP technique to broad ER problems. 


5229 (CONF-910981-—, pp. 597-602) Integrated demonstra- 
tion for the removal of uranium substances from soils. Nuhfer, 
K.R. (Westinghouse Environmental Management Company, Cincin- 
nati, OH (United States)). USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
DOE Contract AC05-860R21600. From Environmental remediation 
'91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

This document presents management plans and status for the 
Integrated Demonstration (ID) for the removal of uranium sub- 
stances from soils to be conducted over approximately a three 
year time period at the Fernald Environmental Management Project 
(FEMP). The emphasis of the paper will be on the management, 
objectives, achievements, direction and goals. The principal objec- 
tive of this ID is to evaluate and compare the versatility, efficiency, 
and economics of the technology components combined into sys- 
tems for the removal of various uranium substances from soils, 
specifically soils of a high clay silt content. Secondary waste 
generation reduction, cost optimization, and risk reduction are im- 
portant elements in this ID. The ID will be broken into six principal 
tasks. These tasks are characterization, excavation, soil decontam- 
ination, waste streams disposal, regulations, and performance 
assessment. The ID involves representatives from multiple DOE 
sites to provide a broader picture of soil remediation obstacles 
faced by DOE, a larger realm of technical inputs, and a greater po- 
tential that treatment technologies demonstrated will be adaptable 
to other sites. Technology integration activities are important to 
ensure the transfer of technologies to the private sector and the in- 
fusion of new technologies into the DOE system. The Uranium 
Soils ID will be managed by the DOE Fernald Site Office (FSO), 
FEMP Technical Program Manager (TPM), DOE Oak Ridge 
Technical Program Officer (TPO), the integrated Demonstration Co- 
ordinator (IDC), a Planning Review Group, and a Core Group. The 
Planning Review Group win be comprised of the DOE Oak Ridge 
TPO, DOE FSO representative, DOE Headquarters EM-55 repre- 
sentative, DOE Headquarters EM-54 representative, DOE 
Headquarters EM-40 representative and a representative from the 
EPA Risk Reduction Engineering Laboratory. 


5230 (CONF-910981-, pp. 691-695) Threshold limited ki- 
netics of aromatic hydrocarbons in shallow soli systems. 
Kuhimeier, P.D. (Morrison Knudsen Corp., Boise, ID (United 
States)). USDOE Assistant Secretary for Environmental Restora- 
tion and Waste Management, Washington, DC (United States). 
Office of Environmental Restoration. 1991. From Environmental re- 
mediation '91 conference; Pasco, WA (United States); 8-11 Sep 
1991. In Environmental remediation 1991: “Cleaning up the envi- 
ronment for the 21st Century”. 896p. Order Number DE93010652. 
Source: OSTI; NTIS; INIS. 

Remediation of petroleum-contaminated soils by biological 
decomposition is rapidly becoming a preferred methodology at nu- 
merous sites, particularly gas stations. Experience has shown that 
excavating the affected soils and landfarming in 4-inch to 8-inch 
lifts, above grade is the most effective method as critical design 
parameters can be accurately controlled. A common misconception 
with this practice, however, is that the rate of mineralization of hy- 
drocarbons is directly proportional to their concentration over a 
wide range of concentrations. It is often assumed that microorgan- 
isms are able to metabolize and presumably are able to grow on 
all low concentrations of organic compounds. It was the objective 
of this study to assess the degradation kinetics of four landfarming 
plots which exhibited varying initial concentrations but similar soil 
types. It is important to understand the kinetic limitations of micro- 
bial systems. Cleanup criteria typically being set by state and 
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federal regulators for benzene under the Resource Conservation 
and Recovery Act (RCRA) and the Comprehensive Environmental 
Compensation and Liability Act (CERCLA) range from 100 ppm to 
less than 1 ppm in soils. It was found that benzene concentrations 
below 100 ppm, cell growth patterns and benzene losses suffered 
significant threshold kinetic restraints. 


5231 (CONF-910981-, pp. 697-701) Soil washing: A 
promising technology for the cleanup of Hanford. Treat, R.L.; 
Field, J.G.; Freeman, H.D. USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

Soil washing is a hazardous waste treatment technology that 
shows promise for reducing the cost of cleaning up Hanford. The 
sandy-to-gravelly character of Hanford soil makes the soil a good 
candidate for the application of the technology. A variety of soil 
washing vendors offer different approaches to removing contami- 
nants from soil. Factors that must be taken into consideration when 
selecting soil washing equipment for the Hanford application 
include properties of the soil and contaminants, cleanup levels re- 
quired, throughput capacity, secondary waste properties, and cost. 
Savings of as much as $5000 per ton of contaminated soil may be 
achievable by using soil washing. 


5232 (CONF-910981-—, pp. 707-712) Ground water extrac- 
tion, treatment, and upgradient injection systems provide a 
mechanism to control tritium plumes at DOE facilities. Nixon, 
P.; St. Clair, L.; Wheat, B. USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

Tritium has migrated from waste management units at some De- 
partment of Energy facilities and has impacted the environment. 
The Environmental Protection Agency and the South Carolina De- 
partment of Health and Environmental Control have requested that 
the Savannah River Site remediate a tritiated groundwater plume 
from the F and H-Area Seepage Basins. Existing tritium treatment 
techniques were investigated and determined to be infeasible due 
to the dilute concentrations, and high capital and operating costs. 
Due to its short half-life, tritium “treatment” of contaminated 
groundwater through recycling by extraction and upgradient 
injection offers a cost effective treatment alternative that can be in- 
Stalled relatively quickly. 


5233 (CONF-910981-, pp. 713-716) Ressac: Rehabilitation 
of soils and surfaces after an accident; A European research 
program for remediation of radioactive contamination. 
Maubert, H.; Schulte, E.; Jouve, A. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

Although every precaution has been taken in France and more 
generally in the Western world, during the design, construction and 
operation of nuclear reactors, the possible occurrence of serious 
accidents resulting in a considerable discharge of radioactive prod- 
ucts into atmosphere cannot be completely ruled out. It has 
therefore been considered necessary to draw up emergency plans 
to protect the population against the effects of such accidents. As 
regards the actual accident phase and the period immediately fol- 
lowing it, these plans are already operational. They consist of an 
On-site Emergency Plan, concerning the each nuclear facility, di- 
rected by the plant manager, and an Off-site Emergency Plan 
concerning the immediate surroundings of the plant and directed 
by a local government representative. The French authorities have 
also drawn up a Post-accident Action Plan to be applied over a 
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longer period following the accident. Its purpose is to facilitate a re- 
turn to normal living conditions in the areas affected. These actions 
should allow to reduce both external exposure due to deposits of 
radionuclides and internal exposure due to the ingestion of con- 
taminated products. The program for Rehabilitation of soils and 
Surfaces after an Accident is aimed at collecting technical data re- 
lated to the transfer of radionuclides and the methods required to 
reach the above-defined objectives. It is supported at the national 
level by the Institute of Nuclear Protection and Safety (IPSN) which 
provide the main source of finances. At international level it is one 
of main Radioprotection programs of the Commission of the Euro- 
pean Communities. Many countries are actively involved in this 
research including Belgium, Italy, Spain, Great-Britain and Ger- 
many. A collaboration with Soviet organizations is now operational. 
It will allow to work both on Chernobyl and Kyshtym-Cheliabinsk 
areas. The program started in 1985, that is to say before the Cher- 
nobyl accident occurred. 


5234 (CONF-910981-, pp. 739-744) Laboratory-scale tests 
of a chemical barrier for use at uranium mill tailings disposal 
sites. Spangler, R.R. (DOE Grand Junction Projects Office, CO 
(United States)); Morrison, S.J. USDOE Assistant Secretary for En- 
vironmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

A chemical barrier is a permeable mixture of reactive materials 
that chemically extracts contaminants from groundwater passing 
through it. One application is as a repository liner to protect an 
underlying aquifer from contamination. This paper concerns the de- 
velopment of a barrier consisting of a layer of FeSO, overlying a 
layer of Ca(OH). to be used as a liner for a uranium mill tailings 
repository. Batch tests were performed to determine the minimum 
amount of FeSO, and Ca(OH) required to remove molybdenum 
and uranium, respectively. This barrier design was tested using a 
laboratory-scale column that allows sampling along the flow path. A 
redox front was observed propagating through the column coincid- 
ing with the precipitation of ferrous iron by contact with Ca(OH)>. 
Dissolved molybdenum and uranium were successfully removed 
from solution for 6 and 9 days, respectively. Chemical mechanisms 
for removal of uranium include reduction to UO. and precipitation 
of CaUO, caused by elevated pH. Molybdenum is extracted by the 
reduction to Mo3O, or MoSs, or precipitation of FeMoO,. 


5235 (CONF-910981-—, pp. 745-750) The Grand Junction, 
Colorado, UMTRA Program: Engineering design and manage- 
ment of more than 4,000 remedial action designs. Marino, M. 
(DOE Grand Junction Projects Office, CO (United States)); Bren- 
necke, D.F. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century’. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

Uranium mill tailings from the Climax Mill in Grand Junction, Col- 
orado, were available to the public during the 1950s and 1960s 
and were widely used as a sand substitute and as backfill material 
in more than 4,000 construction projects throughout the area. 
These later became known as “Vicinity Properties” and through the 
1978 Uranium Mill Tailings Radiation Control Act were the US 
Department of Energy's responsibility to clean up. This paper dis- 
cusses the uniqueness of the project and the distinctive 
engineering management and engineering design approaches im- 
plemented to permit successful completion of more than 4,000 
remedial action designs. 


5236 (CONF-910981-, pp. 751-753) Architecture and envi- 
ronmental restoration: Remediating uranium mill tailings from 
buildings. Teply, J.D. (DOE Grand Junction Projects Office, CO 
(United States)). USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
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8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The US Department of Energy (DOE) Grand Junction Projects 
Office (GUPO) manages the Uranium Mill Tailings Remedial Action 
(UMTRA) Program in Grand Junction, Colorado. This program is a 
congressionally mandated clean up of by-product waste that re- 
sulted from the extraction of yellow cake from uranium ore. The 
by-product waste, a fine sand commonly called “mill tailing” is con- 
taminated with low-level radioactivity. These mill tailings were 
available to the community for use as construction material from 
approximately 1952 to 1966; their use as bedding material for con- 
crete slabs, utilities, backfill materials, concrete sand, and mortar 
created unique remediation problems that required innovative solu- 
tions. This paper describes how design personnel approach the 
remediation of structures, the evaluation of the buildings, and the 
factors that must be considered in completing the remediation de- 
sign. This paper will not address the health risks of the tailings in 
an inhabited space, the remediation of exterior areas, or the pro- 
cess of determining where the tailings exist in the building. 


5237 (CONF-910981—, pp. 755-759) Implementation plan- 
ning for remedial design and remedial action at the 
Department of Energy's Monticello Mill Tailings NPL Site. 
Richardson, D.L. (DOE Grand Junction Projects Office, CO (United 
States)); Perry, H.A.; Virgona, J.E. USDOE Assistant Secretary for 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Environmental Restoration. 1991. 
From Environmental remediation '91 conference; Pasco, WA 
(United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The Monticello Mill Tailings Site (also known as the Monticello 
Remedial Action Project) is located in San Juan County, Utah, 
within the city of Monticello. Mill tailings and associated contami- 
nated material remain on the millsite as a result of uranium and 
vanadium milling operations. The US Department of Energy (DOE) 
is the responsible party with respect to site remediation. The 
Record of Decision for the Monticello Mill Tailings Site, completed 
on the September 20, 1990, requires the DOE to commence sub- 
stantial, continuous physical on-site remedial action within 15 
months of the completion of the Record of Decision. A plan was 
required to meet the 15-month start-up requirement in addition to 
the requirements for review by oversight agencies as stated in the 
Federal Facility Agreement for the site. Development of a plan to 
meet project schedule objectives was conceived through a Value 
Engineering (VE) session. This session was designed to bring 
representatives from the involved agencies and their contractors to- 
gether for a “team approach” to project planning. As a result of this 
effort, 48 key issues were identified as important to the develop- 
ment of the project. In addition, two approaches aimed at 
streamlining the remedial design effort were formulated at the ses- 
sion: the concept of regulatory agency reviews of working-level 


discussion documents and the phasing of remedial design/remedial 
action activities. 


5238 (CONF-910981—, pp. 761-764) Completed remedial 
cleanup at the Durango, Colorado uranium mill tailings reme- 
dial action site: A case study. Hamp, S. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The uranium mill tailings site near Durango, Colorado, is one of 
twenty-four inactive uranium mill sites designated to be remediated 
by the US Department of Energy (DOE) under the Uranium Mill 
Tailings Radiation Control Act of 1978 (UMTRCA). Remedial activi- 
ties were conducted by the DOE for the long-term stabilization and 
control of the radioactive materials at the inactive uranium mill site. 
As required by the UMTRCA, remedial action at the Durango site 
had to comply with the regulations established by the Environmen- 
tal Protection Agency (EPA). The remedial action at the Durango 
Uranium Mill Tailings Remedial Action (UMTRA) site consolidated 





approximately 2,400,000 cubic yards of contaminated materials 
from the uranium mill site and vicinity properties into a single, par- 
tially below-grade, disposal cell located approximately 1.5 miles 
southwest of the mill site. Construction sequencing of contaminated 
material within the cell considered the concept of reducing radon 
flux below EPA's standards to levels as low as reasonable achiev- 
able. A compacted earthen radon barrier 2.0 feet thick was placed 
directly over the contaminated material. Additional cover compo- 
nents were sequentially placed above the primary earthen radon 
barrier to provide the required low hydraulic conductivity to reduce 
water infiltration and to provide long-term stability. 


5239 (CONF-910981-, pp. 789-792) Selection of a 
preterred remedial well configuration using groundwater mod- 
eling techniques. Dove, H.: Spangler, R.; Myers, D.; Kroutch, B. 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
'91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

The alternative screening process of a Remedial Investigation/ 
Feasibility Study (RI/FS) at a California location was assisted 
through the use of numerical modeling techniques to evaluate sev- 
eral groundwater pumping and injection schemes. Computer 
modeling was used to window the alternatives down to a recom- 
mended well configuration. The final scheme was a further 
refinement based on operational considerations. The remedial 
pumping rate was 200 gallons per minute (gpm), and the initial 
concentration of trichloroethylene (TCE) was estimated to be less 
than 300 parts per billion (ppb). The pumped groundwater was pro- 
jected to reach a TCE concentration of 5 ppb after approximately 8 
years of operation. When the 95 percent upper confidence limit on 
the arithmetic mean chemical TCE concentration of 15 monitoring 
wells is used to indicate compliance with the Applicable or Rele- 


vant and Appropriate Requirements (ARARs), the TCE plume may 
be cleaned-up after 6 years of operation. Aquifer tests at the site 
have reduced the uncertainty in aquifer hydraulic parameters. 
However, uncertainties in TCE plume definition, natural TCE degra- 
dation, and TCE retardation with groundwater movement dominate 
the concentration estimates and the projected clean-up times. 


5240 (CONF-910981-, pp. 817-821) Management of 
petroleum underground storage tanks at the Hanford Site. 
Douglas, L.M. (Westinghouse Hanford Company, Richland, WA 
(United States)); Mihalic, M.A. USDOE Assistant Secretary for En- 
vironmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DES93010652. Source: OSTI; NTIS; INIS. 

This report represents the timetables, responsible organizations, 
and methods required to comply with the newly promulgated 
Washington Administrative Code (WAC) 173-360 Underground 
Storage Tank (UST) Regulations which became effective Decem- 
ber 29, 1990. This report only addresses UST systems that contain 
nonradioactive material. A total of 84 tanks at the Hanford Site are 
currently regulated under WAC 173-360. In addition, 32 regulated 
tanks have been removed as a result of the federally mandated 
program and the newly implemented state regulations. The majority 
of the USTs at the Hanford Site are operated by Westinghouse 
Hanford; however, one is operated by Kaiser Engineers Hanford 
(KEH) and one by Pacific Northwest Laboratory (PNL). 


5241 (CONF-910981-—, pp. 823-827) Overviw of the closure 
approach for the Hanford Site single-shell tank farm. Smith, 
E.H. (Westinghouse Hanford Company, Richland, WA (United 
States)). USDOE Assistant Secretary for Environmental Restora- 
tion and Waste Management, Washington, DC (United States). 
Office of Environmental Restoration. 1991. From Environmental re- 
mediation '91 conference; Pasco, WA (United States); 8-11 Sep 
1991. In Environmental remediation 1991: “Cleaning up the envi- 


ronment for the 21st Century”. 896p. Order Number DE93010652. 
Source: OSTI; NTIS; INIS. 
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The disposal of chemical and radioactive waste stored within the 
single-shell tanks (SST) represents one of the most significant 
waste management problems at the Hanford Site. A comprehen- 
sive program has been established to obtain analytical data 
regarding the chemical and radiological constituents within these 
tanks. This information will be used to support the development of 
a supplemental environmental impact statement (SEIS) and ulti- 
mately to aid in the selection of a final disposal option. This paper 
discusses some of the technical options and major regulatory is- 
sues associated with SST waste retrieval and in situ waste 
treatment and disposal. Certain closure options and treatment tech- 
nologies will require further development before they can be 
implemented or accepted as being useful. In addition, continued 
negotiations with the regulatory authorities will be required to deter- 
mine the preferred closure option and the regulatory pathway to 
accommodate such closure. 


5242 (CONF-910981—, pp. 833-837) Effect of radon dose 
on cleanup criteria and using RESRAD for chemical risk as- 
sessment. Yu, C. (Argonne National Lab., IL (United States)); 
Cheng, J.J.; Wallo, A. Ill. USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century’. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The US Department of Energy has used RESRAD, a pathway 
analysis program developed at Argonne National Laboratory, in 
conjunction with the as low as reasonably achievable (ALARA) 
principle to develop site-specific residual radioactive material guide- 
lines (cleanup criteria) for many sites. This study examines the 
effects of the radon pathway, recently added to the RESRAD pro- 
gram, on the calculation of uranium, radium, and thorium cleanup 
criteria. The results show that the derived uranium guidelines will 
not be affected by radon ingrowth considerations. The effect of 
radon on radium and thorium generic guidelines are more signifi- 
cant, but the model does indicate that at the generic soil limits 
used for radium and thorium the indoor radon decay product con- 
centrations would be below the 0.02 working level standard. This 
study also examines the feasibility of applying RESRAD to chemi- 
cal risk assessment. The results show that RESRAD can perform 
risk assessment of toxic chemicals after simple modifications. Ex- 
pansion of the RESRAD database to include chemical compounds 
will increase its capability to handle chemical risk assessments. 


5243 (CONF-910981-, pp. 839-840) Long-term public 
health impacts of decommissioning the Hanford surplus pro- 
duction reactors: implications for CERCLA remedial actions at 
Hanford. Goodenough, J.D.; Moore, E.B. USDOE Assistant Secre- 
tary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 

The public health impacts of decommissioning the eight Hanford 
surplus production reactors are not significant. The risk to the 
downstream population of in situ decommissioning cannot be dis- 
tinguished from the risk of moving the reactors to the 200 Area. 
With similar recharge conditions and inventories, CERCLA risk as- 
sessments may reach similar conclusions. Thus, some CERCLA 
remedial action decisions may be driven by land use decisions 
rather than by risks to the public. 


5244 (CONF-910981-—, pp. 841-846) Evaluation of a con- 
taminant pathway and mobility at a US DOE Site using 
groundwater chemical data. Sobocinski, R.W. (IT Corp., Albu- 
querque, NM (United States)); Myers, J. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. From Environmental remediation '91 conference; Pasco, 
WA (United States); 8-11 Sep 1991. In Environmental remediation 
1991: “Cleaning up the environment for the 21st Century”. 896p. 
Order Number DE93010652. Source: OSTI; NTIS; INIS. 
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An evaluation of groundwater chemistry data confirms the pres- 
ence of a groundwater recharge zone beneath Paddys Run, a 
small stream that flows along the western edge of the US DOE Fer- 
nald Environmental Management Project (FEMP) in Fernald, Ohio. 
The hydrologic connection between Paddys Run and underlying 
aquifer represents a pathway for potential groundwater contamina- 
tion. Because uranium is a major constituent of waste presently 
stored at the FEMP, geochemical modeling was employed to as- 
sess the behavior of dissolved uranium in groundwater. Results 
indicate that uranium will be present as neutral- and negative- 
charged uranyl complexes. Some adsorption of uranium may occur; 
however, dissolved uranium will be relatively mobile in the aquifer. 
This study indicates the need to protect the Paddys Run channel 
from potential contamination during FEMP remedial activities. 


5245 (CONF-910981-—, pp. 861-869) An assessment of 
baseline ecological risks at the Fernald Environmental Man- 
agement Project, Fernald, Ohio. Duke, C.S.; Meyers-Schone, L.; 
Glum, S.R.; Quaider, W. USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The Fernald Environmental Management Project (FEMP), 
formerly the Feed Materials Production Center (FMPC), is a De- 
partment of Energy (DOE) facility located near Cincinnati, Ohio, 
which produced pure uranium metals from the early 1950s until 
1989. DOE is currently conducting a Remedial Investigation/ 
Feasibility Study (RI/FS) under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), in order to 
remediate environmental impacts at the site. DOE is also preparing 
an environmental impact statement under the National Environ- 
mental Policy Act (NEPA) to evaluate environmental impacts of 
proposed remedial actions. Both CERCLA and NEPA require eval- 
uation of ecological risks of baseline conditions and proposed 
remedial actions. A preliminary assessment of ecological risks ex- 
amined the potential effects of FEMP contaminants in one operable 
unit (OU) at the site, OU5, Environmental Media. Radionuclides of 
potential concern in OUS5 soils include uranium, cesium, radium, 
strontium, technetium, and thorium. Chemicals detected in terres- 
trial organisms include aluminum, arsenic, barium, cadmium, lead, 
mercury, vanadium, and zinc, as well as radionuclides. Chemicals 
of potential concern in surface water include a variety of metals as 
well as uranium and technetium. Radionuclides in OUS do not ap- 
pear to pose a hazard to terrestrial organisms. Estimated radiation 
doses to aquatic organisms continually exposed to the maximum 
uranium concentrations observed in on-property drainages ranged 
from 40 to 4000 rad per year. However, off-property radionuclide 
concentrations are very low, and it is unlikely that organisms in 
streams adjacent to the FEMP are exposed to toxic levels. Maxi- 
mum arsenic levels in vegetation collected from the FEMP are 
consistent with values reported in the literature to be toxic to cer- 
tain plants. However, signs of stress have not been observed in 
vegetation on or adjacent to the FEMP. 


5246 (CONF-910981-, pp. 883-887) Development of an ad- 
joint sensitivity method for site characterization, uncertainty 
analysis, and code calibration/validation. Lu, A.H. (Westing- 
house Hanford Company, Richland, WA (United States)). USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century’. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 
The adjoint method is applied to groundwater flow-mass trans- 
port coupled equations in variably saturated media. The sensitivity 
coefficients derived by this method can be calculated by a single 
execution for each performance measure regardless of the number 
of parameters in question. The method provides an efficient and ef- 
fective way to rank the importance of the parameters, so that data 
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collection can be guided in support of site characterization pro- 
grams. The developed code will facilitate the sensitivity/uncertainty 
analysis in both model prediction and model calibration/validation. 


5247 (CONF-910981-, pp. 891-894) Remedial investigation 
for the 200-BP-1 operable unit Hanford Site Richland, Wash- 
ington. Buckmaster, M.A. (Westinghouse Hanford Company, 
Richland, WA (United States)). USDOE Assistant Secretary for En- 
vironmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation ’91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The Hanford Site, Richland, Washington, contains over 1500 
identified waste sites that will be characterized and remediated 
over the next 30 years. In support of the Hanford Federal Facility 
Agreement and Consent Order, the US Department of Energy has 
initiated a remedial investigatior/feasibility study (RI/FS) at the 200- 
BP-1 operable unit. The 200-BP-1 RI is the first Comprehensive 
Environmental Response, Compensation, and Liability Act (CER- 
CIA) investigation on the Hanford Site that involves drilling into 
highly radioactive and chemically contaminated soils. The initial 
phase of the site characterization is oriented toward determining 
the nature and extent of any contamination present in the vicinity 
of the 200-BP-1 operable unit. The major focus of the phase | RI is 
the drilling and sample of 10 inactive waste disposal units which 
received low level radioactive liquid waste. 


5248 (CONF-910981-, pp. 895-899) Environmental soil 
sampling under storage tanks utilizing angled auger borings. 
Hertel, W.A.; Marshall, G.E.; Mora, A.; Craig, J.R. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Environmental 
Restoration. 1991. From Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991. In Environmental reme- 
diation 1991: “Cleaning up the environment for the 21st Century’. 
896p. Order Number DE93010652. Source: OSTI; NTIS; INIS. 

At the Department of Energy’s Fernald Environmental Manage- 
ment Project (FEMP) radium-bearing waste is being stored in 
concrete structures known as the K-65 Silos. As part of the Reme- 
dial Investigation/Feasibility Study (RI/FS) at the FEMP the soils 
surrounding the K-65 silos are being evaluated to determine the 
presence and extent of radiological and Hazardous Substance List 
constituents that may have leaked from the silos. Five auger bor- 
ings at angles of 4 to 12 degrees below horizontal were found to be 
the only feasible method for collecting the samples from beneath 
the silos and an associated steel tank. Conventional auger drilling 
equipment was found to be inadequate for the project in that torque 
requirements for low-angle borings are much greater than those 
needed for vertical borings; therefore a horizontal borings machine 
was used to complete the five borings. Accurate vertical tracking of 
the location of the advancing boreholes was necessary in order to 
ensure that the silos were not breached and that the boreholes 
would not fully penetrate the glacial till beneath the silos, which 
overlies the Great Miami Aquifer. A Horizontal Digitilt Uniaxial incli- 
nometer was used to track the boreholes. Continuous soil sampling 
within the boreholes was accomplished with a Bearing Head Con- 
tinuous Sample Tube System. The scope of the project changed to 
include the sampling of perched groundwater when water was en- 
countered in the borings. Although four out of the five originally 
proposed boring lengths were not achieved, the project was a 
success in that it showed that the drilling, sampling, and borehole- 
tracking methods used for the low-angle borings all worked well. 


5249 


(CONF-910981—, pp. 901-905) Methods for drilling 
and well installation in radiologically contaminated soils. Aloy- 
sius, D.L. (Dames & Moore, West Valley, NY (United States)); 


Cohen, Fi. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 





Methods and procedures are described for drilling and well in- 
stallation in radiologically contaminated soils. This investigation 
was conducted at a facility located in the Town of Ashford, New 
York, that was formerly used for nuclear fuel reprocessing. The fuel 
reprocessing plant and related facilities are underlain by a surficial 
water-bearing glaciofluvial sand and gravel deposit averaging 7.6 
meters or more in thickness. Beneath this deposit is a dense 
glacial till, composed primarily of clay and silt, exhibiting low per- 
meability (i.e., 10-®cm/sec range). As part of a well installation and 
monitoring program initiated at the site, two augered soil borings 
had been drilled in separate areas in the vicinity of the main plant. 
Radiological contamination (primarily beta activity) was encoun- 
tered in both borings at an average depth of 8.2 meters below 
ground surface, within the surficial sand and gravel layer. Based 
upon radiochemical analyses, it was apparent that most of the 
contamination resided in an insoluble state (adsorbed onto soil par- 
ticles). However, significant activity (10-5, Ci/ml) still existed in a 
soluble form within the groundwater. The investigation that followed 
was concerned with two operations: (1) drilling and completion of 
monitoring wells within the two contaminated boreholes; and (2) 
characterizing surrounding areas using an alternate exploratory 
approach. The first operation involved the development and imple- 
mentation of procedures for handling and control of radiologically 
contaminated soil and groundwater during drilling, sampling, and 
well installation. The intent was to define the thickness of the sand 
and gravel layer at both locales as well as provide long-term moni- 
toring points that would satisfy recommended monitoring well 
design criteria. The second operation involved the installation of 
eight exploratory well points within surrounding areas to further de- 
fine the extent of subsurface contamination. 


5250 (CONF-910981—, pp. 907-910) Electrical Resistance 
Tomography to monitor vadose water movement. Ramirez, A. 
(Lawrence Livermore National Lab., CA (United States)); Daily, W.; 
LaBrecque, D. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

We report results of one test in which Electrical Resistance To- 
mography (ERT) was used to map the changes in electrical 
resistivity in the vadose zone as a function of time while water infil- 
tration occurred. The ERT images were used to infer shape and 
movement of the infiltration plume in the unsaturated soil. We sup- 
plied a continuous water source at a point about 10 feet below the 
surface (at the end of a shallow screened hole) for only a short 
time—2.5 hours. This pulsed source introduced a‘ slug’ of water 
whose infiltration was followed to about 60 foot depth during a 23 
hour period. The ERT images show resistivity decreases as the wa- 
ter content of the vadose zone increased while water was added to 
the soil; the resistivity of the soil later increased after the supply of 
water was cut-off and the induced soil moisture began to subside. 


5251 (CONF-910981-, pp. 911-914) Graphical presentation 
of ferrocyanide tank compositions. Colby, S.A. (Westinghouse 
Hanford Company, Richland, WA (United States)); Crippen, M.D. 
USDOE Assistant Secretary for Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of En- 
vironmental Restoration. 1991. From Environmental remediation 
91 conference; Pasco, WA (United States); 8-11 Sep 1991. In En- 
vironmental remediation 1991: “Cleaning up the environment for 
the 21st Century”. 896p. Order Number DE93010652. Source: 
OSTI; NTIS; INIS. 

This paper illustrates the composition of the Hanford Site ferro- 
cyanide tanks using three-component diagrams. The diagrams 
show the thermodynamic and physical relationships between reac- 
tants and diluents as a function of concentration. They have been 
especially useful for clarifying safety work and chemistry issues. 
The three-component diagrams act as a way to aid in the under- 
standing of both possible and probabie tank layer compositions. 
Most overall tank compositions appear to be nonreactive and indi- 
cate that the fraction of material that might react in tank is only a 
small part of the total. The result has been a focus of effort on 
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compositions that can actually propagate and a deemphasis on the 
many combinations that are endothermic. As sampling data be- 
comes available actual tank compositions will be plotted on the 
diagrams. 


5252 (CONF-910981-, pp. 915-917) Efficlency-based 
groundwater monitoring design using the monitoring 
efficiency model (MEMO). Wilson, C.R. (Golder Associates, Red- 
mond, WA (United States)); Einberger, C.M.; Jackson, R.L.; 
Mercer, R.B. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

An analytical Monitoring Efficiency Model (MEMO) has been de- 
veloped to assist in the design of monitoring well networks at 
hazardous waste sites. The method simulates the migration of 
hypothetical contaminant plumes from a site and quantifies the effi- 
ciency of alternative well network designs in detecting the plumes. 
The computed efficiency provides a quantified basis for optimizing 
the design. Maps of the site showing areas where releases would 
or would not be detected by a given well network are produced, 
providing insight into the benefits of adding, deleting, or moving 
specific wells. MEMO is applied using a menu-driven computer 
program. 


5253 (CONF-910981—, pp. 919-926) Evaluation of a rapid 
headspace analysis method for analysis of volatile con- 
stituents in soils and sediments. Sims, W.R. (Westinghouse 
Savannah River Company, Aiken, SC (United States)); Looney, 
B.B.; Eddy, C.A. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. DOE Contract 
AC09-89SR18035. From Environmental remediation ’91 confer- 
ence; Pasco, WA (United States); 8-11 Sep 1991. In Environmental 
remediation 1991: “Cleaning up the environment for the 21st Cen- 
tury”. 896p. Order Number DE93010652. Source: OSTI; NTIS; 
INIS. 

Contamination of the subsurface by volatile organic solvents is a 
common and significant environmental problem. A critical compo- 
nent of developing an accurate assessment of a site contaminated 
by these solvents is the acquisition of closely spaced, high quality 
contaminant concentration data. Many volatile organics are rela- 
tively mobile in the subsurface, requiring characterization of both 
horizontal and vertical contaminant migration. The volatile nature of 
these analyses, combined with the cost and effort typically required 
to perform quantitative analysis, has often compromised the num- 
ber and quality of analyses used in characterization studies. A 
headspace analysis method was developed by Savannah River 
Laboratory to facilitate accurate and rapid delineation of the vertical 
and horizontal extent of volatile organic contamination in the sub- 
surface. The method was designed to reduce sample handling, 
laboratory preparation, and analytical complexity. The headspace 
analysis method consists of four steps: (1) subsample the split 
spoon core immediately after opening the barrel using a small 
tube/plunger system, (2) place the subsample into a 22.5 mL 
headspace vial, (3) add 5 mL of distilled water and cap with a 
teflon lined septum, and (4) analyze on a gas chromatograph. This 
method was developed and modified as a result of multiple site in- 
vestigations and has been applied to over 1500 samples. To 
evaluate the headspace analysis method, we collected over 100 
samples from four borings at depths ranging from 5 to 140 feet. 
Samples were analyzed using the headspace method and the re- 
sults were compared to adjacent samples analyzed onsite using 
EPA methods that were modified to minimize losses of volatile con- 
stituents. Despite the precautions incorporated into the modified 
EPA method, the analytical results indicate that sampie transfers in 
the field and laboratory resulted in volatilization of most of the 
volatile solvents in the sediment samples. 


5254 (CONF-931136-1) PCB dechlorination in anaerobic 
soil slurry reactors. Klasson, K.T.; Evans, B.S. Oak Ridge Na- 
tional Lab., TN (United States). 29 Nov 1993. 12p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 6. conference on gas, oil and environmental 
biotechnology; Colorado Springs, CO (United States); 29 Nov - 1 
dec 1993. Order Number DE94002798. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Many industrial locations, including the US Department of En- 
ergy’s, have identified needs for treatment of polychlorinated 
biphenyl (PCB) wastes and remediation of PCB-contaminated 
sites. Biodegradation of PCBs is a potentially effective technology 
for the treatment of PCB-contaminated soils and sludges, including 
mixed wastes; however, a practical remediation technology has not 
yet been demonstrated. In laboratory experiments, soil slurry 
bioreactors inoculated with microorganisms extracted from PCB- 
contaminated sediments from the Hudson River have been used to 
obtain anaerobic dechlorination of PCBS. The onset of dechlorina- 
tion activity can be accelerated by addition of nutritional 
amendments and inducers. After 15 weeks of incubation with PCB- 
contaminated soil and nutrient solution, dechlorination has been 
observed under several working conditions. The best results show 
that the average chlorine content steadily dropped from 4.3 to 3.5 
chlorines per biphenyl over a 15-week period. 


5255 (DOE/BP/21985-6) Columbia River Basin seasonal 
volumes and statistics, 1928-1989: 1990 level modified 
streamflows computed seasonal volumes 61-year statistics. 
USDOE Bonneville Power Administration, Portland, OR (United 
States); Crook (A.G.) Co., Beaverton, OR (United States). Apr 
1993. 410p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC79-92BP21985. Order Number 
DE93018979. Source: OSTI; NTIS; GPO Dep. 

This report was prepared by the A.G. Crook Company, under 
contract to Bonneville Power Administration, and provides statistics 
of seasonal volumes and streamflow for 28 selected sites in the 
Columbia River Basin. 


5256 (DOE/EA-0792(ES)) Nonnuclear Consolidation Envi- 
ronmental Assessment: Executive summary, Nuclear 
Weapons Complex Reconfiguration Program. USDOE Assistant 
Secretary for Defense Programs, Washington, DC (United States). 
Office of the Deputy Assistant Secretary for Weapons Complex Re- 
configuration. Jun 1993. 49p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE93017002. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) is developing a proposal, 
known as Complex 21, to reconfigure the Nation’s Nuclear 
Weapons Compiex (Complex). The complex is a set of interrelated 
facilities that design, manufacture, test, and maintain this country’s 
nuclear weapons. The Complex also produces and/or recycles the 
nuclear materials used in building weapons and stores nuclear ma- 
terials for future use. DOE also dismantles the weapons retired 
from the stockpile. In addition, DOE conducts surveillance and 
maintenance activities to ensure the reliability and safety of the 
stockpiled weapons throughout their operational life. 


5257 (DOE/EA-0826) Natural resource management activ- 
ities at the Savannah River Site: Environmental Assessment. 
USDOE Savannah River Operations Office, Aiken, SC (United 
States). Jul 1993. 153p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93017297. Source: OSTI; NTIS; 
GPO Dep. 

This environmental assessment (EA) reviews the environmental 
consequences of ongoing natural resource management activities 
on the Savannah River Site (SRS). Appendix A contains the Natu- 
ral Resources Management Plant (NRMP). While several SRS 
organizations have primary responsibilities for different elements of 
the plan, the United States Department of Agriculture (USDA), For- 
est Service, Savannah River Forest Station (SRFS) is responsible 
for most elements. Of the river scenarios defined in 1985, the High- 
Intensity Management alternative established the upper bound of 
environmental consequences; it represents a more intense level of 
resource management than that being performed under current re- 
source management activities. This alternative established 
compliance mechanisms for several natural resource-related re- 
quirements and maximum practical timber harvesting. Similarly, the 
Low-intensity Management alternative established the lower bound 
of environmental consequences and represents a less intense level 
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of resource management than that being performed under current 
resource management activities. This alternative also established 
compliance mechanisms, but defined a passively managed natural 
area. The Proposed Action of this EA describes the current level of 
multiple-natural resource management. This EA reviews the pro- 
posed action, and the high and low intensity alternative scenarios. 


5258 (DOE/EA-0850) Sitewide Environmental Assess- 
ment for the National Renewable Energy Laboratory, Golden, 
Colorado. National Renewable Energy Lab., Golden, CO (United 
States). 4 May 1993. 169p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE93019113. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Solar Energy Research, Development, and Demonstration 
Act of 1974 authorized a federal program to develop solar energy 
as a viable source of the nation’s future energy needs. Under this 
authority, the National Renewable Energy Laboratory (NREL) was 
created as a laboratory of the Department of Energy (DOE) to re- 
search a number of renewable energy possibilities. The laboratory 
conducts its operations both in government-owned facilities on the 
NREL South Table Mountain (STM) Site near Golden, Colorado, 
and in a number of leased facilities, particularly the Denver West 
Office Park. NREL operations include research in energy technolo- 
gies, and other areas of national environmental and energy 
technology interest. Examples of these technologies include elec- 
tricity from sunlight with solar cells (photovoltaics); energy from 
wind (windmills or wind turbines); conversion of plants and plant 
products (biomass) into liquid fuels (ethanol and methanol); heat 
from the sun (solar thermal) in place of wood, oil, gas, coal and 
other forms of heating; and solar buildings. NREL proposes to con- 
tinue and expand the present R&D efforts in C&R energy by 
making infrastructure improvements and constructing facilities to 
eventually consolidate the R&D and associated support activities at 
its STM Site. In addition, it is proposed that operations continue in 
current leased space at the present levels of activity until site de- 
velopment is complete. The construction schedule proposed is 
designed to develop the site as rapidly as possible, dependent on 
Congressional funding, to accommodate not only the existing R&D 
that is being conducted in leased facilities off-site but to also allow 
for the 20-year projected growth. Impacts from operations currently 
conducted off-site are quantified and added to the cumulative im- 
pacts of the STM site. This environmental assessment provides 
information to determine the severity of impacts on the environ- 
ment from the proposed action. 


5259 (DOE/EIS—0162-Vol.3) Resource Programs: Final En- 
vironmental impact Statement: Volume 3, Public Involvement. 
USDOE Bonneville Power Administration, Portland, OR (United 
States). Feb 1993. 242p. Sponsored by USDOE, Washington, DC 
(United States). (DOE/BP-2077). Order Number DE93017389. 
Source: OSTI; NTIS; GPO Dep. 

This report consists of public opinion comments concerning the 
Bonneville Power Administration’s Resource Management program 
and environmental impact evaluation. The comments address re- 
source choices and environmental consequences of electric power 
production by various means. 


5260 (DOE/ER/60374-T4) [A field study of the effects of 
elevated CO2 concentration on physiology an ecosystem 
processes in Chesapeake Bay Wetland]: [Annual] progress re- 
port, 1989-1990. Smithsonian Institution, Washington, DC (United 
States). [1990]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-85ER60374. Order Number 
DE93019595. Source: OSTI; NTIS; INIS; GPO Dep. 

Research during 1988-1989 focused on several new aspects of 
the response of the salt marsh ecosystem to elevated COz of the 
effect of COz on biomass production into above and belowground 
tissues, nitrogen content, light response of photosynthesis of single 
leaves, leaf water potential and carbon dioxide and water vapor ex- 
change between the plant canopy and the ambient air. Result from 
the work in 87 and 88 had shown that the Cz plant, Scirpus olneyi, 
responded vigorously to elevated CO but the two C4 species, 
Spartina patens and Distichlis spicata did not. The responses of 
photosynthesis were also reflected in the canopy and ecosystem 
processes: Carbon accumulated in the C3 community into below- 
ground tissues but not in the C, community suggesting that the 





main factor in the ecosystem responses would be photosynthesis 
and that the environmental controls on this process would deter- 
mine the long-term ecosystem responses to rising CO2. The main 
question at the outset of this project was: How much more carbon 
will be accumulated in the salt marsh ecosystem in a high CO. 
atmosphere than is being accumulated under present CO, concen- 
tration? This experiment has raised the possibility that rising CO2 
will make the salt marsh ecosystem a bigger sink for carbon than 
we have previously thought it to be. By extrapolation, this finding 
suggests that other, terrestrial ecosystems may also become larger 
sinks for carbon. 


5261 (DOE/ER/60579-T1) Soil gas radon compared to 
aerial and ground gamma-ray measurements at study sites 
near Greeley and Fort Collins, Colorado. Duval, J.S.; Reimer, 
G.M.; Schumann, R.; Owen, D.; Otton, J.K. Geological Survey, Re- 
ston, VA (United States). [1990]. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al05-87ER60579. 
Order Number DE93040081. Source: OSTI; NTIS; GPO Dep. 

In 1985, a house located within the geological province known 
as the Reading Prong was discovered to have indoor Rn-222 con- 
centrations exceeding 2000 pCi/l (picoCuries per liter) and other 
houses with elevated indoor radon concentrations were quickly 
identified in the same neighborhood (Gaertner, 1987). The state of 
Pennsylvania initiated a large program to determine the radon lev- 
els in homes within and near the Reading Prong (Gerusky, 1987). 
The results of this program showed that more than fifty percent of 
the houses measured had indoor radon levels exceeding the 4.0 
pci/l guideline set by the US Environmental Protection Agency 
(EPA). Because the geological environment of the Reading Prong 
Province is not unique, potentially hazardous levels of radon are 
expected to occur across the United States. Because radon is part 
of the uranium-238 (7°°U) decay series which can be measured by 
aerial and ground gamma-ray surveys, the nationwide data ob- 
tained as part of the National Uranium Resource Evaluation 
(NURE) Program sponsored by the U. S. Department of Energy 
may provide a means of rapidly assessing the potential for radon 
in soil gas on a regional scale. The purpose of the work being re- 
ported here is to investigate the validity of the NURE aerial 
gamma-ray data with regard to the estimated concentrations of 
uranium in the rocks and soils. This research also seeks to assess 
the use of surface gamma-ray measurements to estimate the rela- 
tive amounts of radon in soil gas. 


5262 (DOE/FE/61679-T27) Review of cost estimates for 
reducing CO2 emissions: Final report, Task 9. ICF Resources, 
Inc., Fairfax, VA (United States). Oct 1990. 52p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC01- 
88FE61679. Order Number DE93041334. Source: OSTI; NTIS; 
GPO Dep. 

Since the ground breaking work of William Nordhaus in 1977, 
cost estimates for reducing CO2 emissions have been developed 
by numerous groups. The various studies have reported some- 
times widely divergent cost estimates for reducing CO, emissions. 
Some recent analyses have indicated that large reductions in CO. 
emissions could be achieved at zero or negative costs (e.g. Rocky 
Mountain Institute 1989). In contrast, a recent study by Alan 
Manne of Stanford and Richard Richels of the Electric Power Re- 
search Institute (Manne-Richels 1989) concluded that in the US the 
total discounted costs of reducing CO2 emissions by 20 percent 
below the 1990 level could be as much as 3.6 trillion dollars over 
the period from 1990 to 2100. Costs of this order of magnitude 
would represent about 5 percent of US GNP. The purpose of this 
briefing paper is to summarize the different cost estimates for CO2 
emission reduction and to identify the key issues and assumptions 
that underlie these cost estimates. 


5263 (DOE/MC/11076-3486) Development and validation 
of a standard test method for sequential batch extraction of 
waste with acidic extraction fluid. Sorini, S.S. University of 
Wyoming Research Corp., Laramie, WY (United States). Western 
Research Inst. Aug 1993. 198p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-86MC11076. Order 
Number DE94000019. Source: OSTI; NTIS; GPO Dep. 
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Subject is characterization of waste materials. Since acid rain is 
increasingly prevalent throughout the world, a sequential batch ex- 
traction method was developed which uses a dilute acid solution as 
the extraction fluid. A collaborative study was conducted in which 
the draft method was used to treat a spray dryer waste from a 
clean coal technology process and a composite mining waste. Ef- 
fects of filter pore size and digestion vs nondigestion on analytical 
concentrations in extracts were also studied. Elements determined 
included Al, Ba, B, Ca, Cr, Si, Na, Sr, Pb, Mg, Mn, Si, Zn. The 
draft method will be published as ASTM Method D5284-92. 


5264 (DOE/MC/24207-3493) Removal of contaminants 
from fine-grained soils using electrokinetic flushing: Semian- 
nual report, July 1 through December 31, 1992. Reed, B.E.; 
Berg, M.T. National Research Center for Coal and Energy, Morgan- 
town, WV (United States). Jan 1993. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-87MC24207. 
Order Number DE94000026. Source: OSTI; NTIS; GPO Dep. 

This report details the status of work conducted on the use of 
electrokinetics (EK) to remediate a fine grained soil contaminated 
with lead. The experimental work entails soil collection and charac- 
terization, soil adsorption and desorption of lead, and experimental 
setup construction and testing. Test soil was collected from North- 
ern Erie County, New York and underwent standard preparation 
and physical/chemical characterization. The soil is a silt loam with 
a low hydraulic permeability (~ 10-7 cm/s), a large amount of fine 
materials, moderate organic carbon content, and a moderately high 
cation exchange capacity (CEC). The soil has a low indigenous 
lead content and is slightly acidic. The soil was artificially contami- 
nated with lead to concentrations of 95, 800, and 7,600 mg Pb/kg 
soil. Lead desorption experiments were conducted using several 
concentrations of HCl, HNO3, EDTA, CaClo, acetic acid, and tap 
water. HCl, HNO3, and EDTA desorbed the majority of the soil- 
bound lead. Acetic acid and CaCl were less effective while tap 
water was ineffective. An experimental apparatus consisting of a 
consolidation unit and electrokinetic (EK) soil reactor to mimic EK 
flushing in the field was designed and constructed. The experimen- 
tal unit underwent testing to determine if water could be moved 
through the soil under an applied electric current. Significant quan- 
tities of water were moved through soil. Based on limited results, 
water movement increased with increased conductivity. The pH 
and conductivity of the reservoir waters were monitored during the 
reactor testing. With time, the pH at the cathode dropped to less 
than 4 and at the anode was raised to about 10. Conductivities of 
the two reservoirs increased from their initial values because of ion 
migration from the soil into the reservoirs and the increase in either 
H* and OH-. 


5265 (EGG-GEO-10798) Software verification and valida- 
tion plan for the GWSCREEN code. Rood, A.S. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). May 1993. 37p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94002877. Source: OSTI; NTIS 
(documentation only); ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020; INIS; GPO Dep. 

The purpose of this Software Verification and Validation Plan 
(SVVP) is to prescribe steps necessary to verify and validate the 
GWSCREEN code, version 2.0 to Quality Level B standards. 
GWSCREEN output is to be verified and validated by comparison 
with hand calculations, and by output from other Quality Level B 
computer codes. Verification and validation will also entail perform- 
ing static and dynamic tests on the code using several analysis 
tools. This approach is consistent with guidance in the ANSI/ANS- 
10.4-1987, “Guidelines for Verification and Validation of Scientific 
and Engineering Computer Programs for the Nuclear Industry.” 


5266 (EGG-WTD-10663) Factors affecting thermal in- 
frared images at selected field sites. Sisson, J.B.; Ferguson, 
J.S. EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1993. 145p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-76ID01570. Order Number 
DE94002850. Source: OSTI; NTIS; INIS; GPO Dep. 

A thermal infrared (TIR) survey was conducted to locate surface 
ordnance in and around the Naval Ordnance Disposal Area, and a 
thermal anomaly was found. This report documents studies con- 
ducted to identify the position of cause of the thermal anomaly. 
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Also included are results of a long path Fourier transform infrared 
survey, soil sampling activities, soil gas surveys, and buried heater 
studies. The results of these studies indicated that the thermal 
anomaly was caused by a gravel pad, which had thermal proper- 
ties different than those of the surrounding soil. Results from this 
investigation suggest that TIR is useful for locating surface objects 
having a high thermal inertia compared to the surrounding terrain, 
but TIR is of very limited use for characterizing buried waste or 
other similar buried objects at the INEL. 


5267 (EUR-14470) Natural sources of ionizing radiation 
in Europe. Green, B.M.R. (National Radiological Protection Board, 
Chilton (United Kingdom)); Hughes, J.S.; Lomas, P.R. Commission 
of the European Communities, Luxembourg (Luxembourg). 1993. 
259p. Source: OSTI; NTIS (US Sales Only); INIS. 

This publication maps levels of radiation of natural origin 
throughout the European Community (except in the Lander of the 
former German Democratic Republic), in Scandinavia and in Aus- 
tria. The booklet explains in simple terms the basic properties and 
origin of different types of radiation (cosmic rays, gamma rays and 
radon) and their contribution to the overall exposure of the popula- 
tion. A glossary, a list of administrative regions used in the maps 
and detailed references to the data for each country are included. 


5268 (FEMP-2301) Accuracy, precision, and lower detec- 
tion limits (a deficit reduction approach). Bishop, C.T. Fernald 
Environmental Restoration Management Corp., Cincinnati, OH 
(United States). 12 Oct 1993. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-920R21972. 
(CONF-9310228—1: 39. annual conference on bioassay, analytical 
and environmental radiochemistry, Colorado Springs, CO (United 
States), 11-15 Oct 1993). Order Number DE94003189. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The evaluation of the accuracy, precision and lower detection 
limits of the determination of trace radionuclides in environmental 
samples can become quite sophisticated and time consuming. This 
in turn could add significant cost to the analyses being performed. 
In the present method, a “deficit reduction approach” has been 
taken to keep costs low, but at the same time provide defensible 
data. In order to measure the accuracy of a particular method, ref- 
erence samples are measured over the time period that the actual 
samples are being analyzed. Using a Lotus spreadsheet, data are 
compiled and an average accuracy is computed. If pairs of refer- 
ence samples are analyzed, then precision can also be evaluated 
from the duplicate data sets. The standard deviation can be calcu- 
lated if the reference concentrations of the duplicates are all in the 
same general range. Laboratory blanks are used to estimate the 
lower detection limits. The lower detection limit is calculated as 
4.65 times the standard deviation of a set of blank determinations 
made over a given period of time. A Lotus spreadsheet is again 
used to compile data and LDLs over different periods of time can 
be compared. 


5269 


(INIS-mf—13731, pp. 313) Thermal history signifi- 
cance of apatite fission track length distributions and ages. 
Jing Guiru (inst. of High Energy Physics, Academia Sinica, Beijing 
(China)); Wang Shicheng; Kang Tiesheng. Academia Sinica, Bei- 


jing, BJ (China). Inst. of Atomic Energy. Sep 1992. 383p. 
(CONF-9209413-—: 16. international conference on nuclear tracks in 
solids, Beijing (China), 7-11 Sep 1992). In 16. international confer- 
ence on nuclear tracks in solids: abstracts. Order Number 
DE94604043. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. APATITES/fission tracks; APATITES/ 


geologic history; AGE ESTIMATION; APATITES; GEOTHERMAL 
ENERGY 


5270 (IR-CR-93083) Preliminary assessment report for 
Elrama Armory Complex (Finleyville and Gastonville Ar- 
mories), installation 42150, Finleyville, Pennsylvania. Argonne 
National Lab., IL (United States). Aug 1993. 57p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94001001. Source: 
OSTI; NTIS; GPO Dep. 

This report presents the results of the preliminary assessment 
(PA) conducted by Argonne National Laboratory at two Pennsyiva- 
nia Army National Guard (PAARNG) properties near Finleyville, 
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Pennsylvania, known as the Finleyville Armory and the Gastonville 
Armory. The two properties, known together as the Elrama Armory 
Complex, are owned by the US Army and have been leased to the 
PAARNG since 1974. Preliminary assessments of federal facilities 
are being conducted to compile the information necessary for com- 
pleting preremedial activities and to provide a basis for establishing 
corrective actions in response to releases of hazardous sub- 
stances. The principal objective of the PA is to characterize the site 
accurately and determine the need for further action by examining 
site activities, quantities of hazardous substances present, and po- 
tent pathways by which contamination could affect public health 
and the environment. This PA satisfies, for the Elrama Armory 
Complex properties, phase | of the Department of Defense Installa- 
tion Restoration Program. 


5271 (IR-CR-93084) Preliminary assessment report for 
Kent National Guard Facility (installation 53065), 24410 Military 
Road, Kent, Washington. Ketels, P.; Aggarwal, P.; Rose, C.M. 
Argonne National Lab., IL (United States). Aug 1993. 29p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Order Number DE94000991. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of the preliminary assessment 
(PA) conducted by Argonne National Laboratory at the Washington 
Army National Guard property in Kent, Washington. Preliminary as- 
sessments of federal facilities are being conducted to compile the 
information necessary for completing preremedial activities and to 
provide a basis for establishing corrective actions in response to 
releases of hazardous substances. The principal objective of the 
PA is to characterize the site accurately and determine the need 
for further action by examining site activities, quantities of haz- 
ardous substances present, and potential pathways by which 
contamination could affect public health and the environment. 


5272 (IS-5080) Ames Laboratory Site Environmental Re- 
port, Calendar year 1991. Mathison, L. Ames Lab., IA (United 
States). 1991. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE94002835. Source: OSTI; NTIS; INIS; GPO Dep. 

The summarized data and conclusions from the Ames Labora- 
tory environmental monitoring program are presented in this 
Annual Site Environmental Report. This program is a working 
requirement of Department of Energy (DOE) Order 5484.1, “Envi- 
ronmental Protection, Safety, and Health Protection Information 
Reporting Requirements” and Order 5400.1, “General Environmen- 
tal Protection Program.” Ames Laboratory is located on the campus 
of lowa State University (ISU) and occupies several buildings 
owned by the DOE. The Laboratory also leases space in ISU- 
owned buildings. Laboratory research activities involve less than 
ten percent of the total chemical use and one percent of the ra- 
dioisotope use on the ISU campus. Ames Laboratory is responsible 
for a small chemical burial site, located on ISU property. The site 
was used for the disposal of chemical and metal slags from tho- 
rium and uranium production. Samples of water from existing test 
wells and upstream and downstream sites on the nearby Squaw 
Creek show no detectable migration of the contents of the burial 
site. A Site Assessment plan submitted to the State of lowa De- 
partment of Natural Resources (DNR) was approved. A Remedial 
Investigation/Feasibility Study work plan has been completed for 
additional studies at the site. This has been reviewed and 
proved by the DOE Chicago Field Office and the DNR. A National 
Environmental Policy Act (NEPA) review of the site resulted in a 
categorical exclusion finding which has been approved by the 
DOE. Ames Laboratory has an area contaminated by diesel fuel at 
the location of a storage tank which was removed in 1970. Soil 
corings and groundwater have been analyzed for contamination 
and an assessment written. Pollution awareness and waste mini- 
mization programs and plans were implemented in 1990. Included 
in this effort was the implementation of a waste white paper and 
green computer paper recycling program. 


§273 (LA-12605-MS) Chemical analysis of selected 
pothole water sources in Southwestern National Parks, Monu- 
ments, and Recreation Areas. Gladney, E.S. (Los Alamos 
National Lab., NM (United States)); Ferenbaugh, R.W.; Bell, M.G.; 





Burns, C.; Morgan, J.D.; Nickell, E.J.; Graham, T. Los Alamos Na- 
tional Lab., NM (United States). Oct 1993. 55p. Sponsored by 
Department of the Interior, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93040427. Source: 
OSTI; NTIS; GPO Dep. 

Environmental data related to the evaluation of inorganic air pol- 
lution input to pothole ecosystems in the desert Southwest have 
been collected over the past several years. Chemical composition 
of pothole waters and associated sediments are reported. The en- 
richment factor approach has been applied to the sediments in an 
effort to identify elemental levels that diverge from mean crustal 
abundances. These data provide a baseline for determining 
changes in elemental concentration and enrichment status in the 
future. 


5274 (LA-UR-93-3750) Cost effectiveness analysis of the 
SEAMIST™ membrane system technology. Henriksen, A.D.; 
Booth, S.R. Los Alamos National Lab., NM (United States). [1993]. 
54p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94002687. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the cost and performance characteristics of 
SEAMIST™, an innovative technology that facilitates measure- 
ments of contaminants in both vertical and horizontal vadose zone 
boreholes. This new technology consists of an airtight membrane 
linear that is pneumatically emplaced inside the borehole structure. 
Sampling ports with attached tubing, absorbent collectors, or vari- 
ous in situ measuring devices can be fabricated into the linear and 
used for monitoring volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), pesticides, herbicides, 
polynuclear aromatic hydrocarbons, polychlorinated biphenyls, or 
radioactive substances. In addition, small instruments can be 
guided through the lined borehole and measurements taken inside 
at specified intervals. 


5275 (NEI-NO-372) Effects of acid deposition on a forest 
soil: - Leaching and evaluation of models for soil and fresh- 
water acidification. Sogn, T.A. Norges Landbrukshoegskole, Aas 
(Norway). Aug 1992. 101p. Order Number DE94722093. Source: 
OSTI; NTIS. 

Effects of acid precipitation on soil and seepage water and math- 
ematical models relating to soil and freshwater acidification were 
studied. The effects of artificial acid rain on leachate composition, 
element flux and soil chemical properties were studied in a lysime- 
ter experiment. Cambic Arenosol (Typic Udipsamment) was treated 
for 6.5 y with 125 mm/y artificial rain in addition to natural precipi- 
tation. Artificial acid rain was produced from groundwater with 
H2SO, added. pH levels of 6.1, 4 and 3 were used. In order to test 
the validity of the MAGIC model, simulated ion concentration in 
leachate and base saturation values were compared with observed 
values from the lysimeter experiment. The model could not simu- 
late the observed year-to-year variations in leachate chemistry. 
However, when using the calibrated model to simulate effects of 
artificial acid rain of pH 4 and 3, the change in concentration levels 
of SO,42-, Ca®* and Mg**, were satisfactorily reproduced. The 
change in base saturation due to application of artificial rain of pH 
3 was also simulated satisfactorily. The hypothesis that fundamen- 
tal soil-chemical equations used in the model by Reuss and 
Johnson, the Birkenes model, MAGIC and ILWAS should be valid 
for leachate data collected from soil-lysimeters, was tested. The 
equations failed to explain the variations in the leachate, and the 
hypothesis was thus not supported. Multiple linear regression was 
alternatively used in order to find relations between variations in 
soil and leachate chemistry. The models proposed for each sam- 
pling depth were, however, so different that no general model for 
the leaching of various chemical elements could be developed. 70 
refs., 12 figs., 23 tabs. 


5276 (NUREG—0837-Vol.13-No.3) NRC TLD Direct Radia- 
tion Monitoring Network: Progress report, July-September 
1993: Volume 13, No. 3. Struckmeyer, R. Nuclear Regulatory 
Commission, King of Prussia, PA (United States). Region |. Nov 
1993. 230p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report provides the status and results of the NRC Thermolu- 
minescent Dosimeter (TLD) Direct Radiation Monitoring Network. It 
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presents the radiation levels measured in the vicinity of NRC li- 
censed facilities throughout the country for the third quarter of 
1993. 


5277 (NYSERDA~—93-13-Vol.1) Fresh Kills leachate treat- 
ment and minimization study: Volume 1, Characteristics and 
treatment alternatives: Final report. Fillos, J.; Khanbilvardi, R. 
City Coll., New York, NY (United States). Dept. of Civil Engineer- 
ing. Sep 1993. 285p. Sponsored by New York State Energy 
Research and Development Authority, Albany, NY (United States). 
Source: OSTI; New York State Energy Research and Development 
Authority, Two Rockefeller Plaza, Albany, NY 12223. 

The New York City Department of Sanitation is developing a 
comprehensive landfill leachate management plan for the Fresh 
Kills Landfill. The leachate was first analyzed for conventional and 
priority pollutants. The leachate was well buffered at pH 7 to 8 with 
an alkalinity of 5,000 to 6,000 mg/L. The BOD was low, usually 
less than 100 mg/L, but the COD was as high as 1,800 mg/L. 
Ammonia concentrations were around 700 mg/L and the color re- 
sembled strong tea at 3,000 colorimetric units. Only few of the 
priority pollutants were present, and at extremely low concentra- 
tions. Based on the chemical characteristics of the leachate, the 
primary environmental impact would be on the oxygen balance of 
the receiving surface waters. 


5278 (NYSERDA-93-13-Vol.2) Fresh Kills leachate treat- 
ment and minimization study: Volume 2, Modeling, monitoring 
and evaluation: Final report. Fillos, J.; Khanbilvardi, R. City Coll., 
New York, NY (United States). Dept. of Civil Engineering. Sep 
1993. 418p. Sponsored by New York State Energy Research and 
Development Authority, Albany, NY (United States). Source: OST; 
New York State Energy Research and Development Authority, Two 
Rockefeller Plaza, Albany, NY 12223. 

The New York City Department of Sanitation is developing a 
comprehensive landfill leachate management plan for the Fresh 
Kills landfill, located on the western shore of Staten Island, New 
York. The 3000-acre facility, owned and operated by the City of 
New York, has been developed into four distinct mounds that cor- 
respond to areas designated as Sections 1/9, 2/8, 3/4 and 6/7. In 
developing a comprehensive leachate management plan, the esti- 
mating leachate flow rates is important in designing appropriate 
treatment alternatives to reduce the offsite migration that pollutes 
both surface water and groundwater resources.Estimating the 
leachate flow rates from Sections 1/9 and 6/7 was given priority 
using an available model, hydrologic evaluation of landfill perfor- 
mance (HELP), and a new model, flow investigation for landfill 
leachate (FILL). The field-scale analysis for leachate flow included 
data collection of the leachate mound-level from piezometers and 
monitoring wells installed on-site, for six months period. From the 
leachate mound-head contours and flow-gradients, Leachate flow 
rates were computed using Darcy's Law. 


5279 (NYSERDA-93-13-Vol.3) Fresh Kills leachate treat- 
ment and minimization study: Volume 3, Biodegradability, 
nitrification and denitrification: Final report. Fillos, J.; Khanbil- 
vardi, R. City Coll., New York, NY (United States). Dept. of Civil 
Engineering. Sep 1993. 188p. Sponsored by New York State En- 
ergy Research and Development Authority, Albany, NY (United 
States). Source: OSTI; New York State Energy Research and De- 
velopment Authority, Two Rockefeller Plaza, Albany, NY 12223. 
The Fresh Kills Landfill is a 2400-acre site located on the west- 
ern shore of Staten Island. The landfill is divided into several 
geographical sections, two of which, sections 1/9 and 6/7, will re- 
main active for the near future. These sections will continue to 
produce leachate which will be collected and treated in an on-site 
facility. This volume presents the results of a series of leachate 
analyses and batch- and continuous-flow experiments designed to 
characterize the leachate and to develop loading criteria for a bio- 
logical nitrogen removal process. The analyses showed that 57 
percent of the organic matter in the leachate falls below the 1,000 
MW size while 14 percent is higher than 30,000 MW. Most of the 
organic matter is nonbiodegradable. Procedures applied to improve 
biodegradability, such as thermal and pH conditioning, and at- 
tempts to chemically oxidize the organic matter with ozone and 
hydrogen peroxide were not effective, demonstrating that the or- 
ganic matter is stable and should persist indefinitely when released 
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to the environment. However, biological nitrogen removal was ex- 
tremely effective. Ammonia nitrification in excess of 99 percent was 
achieved in a sequencing batch reactor, using process loading 
rates in the range of 0.23 to 0.44 Ib NH3/lb MLVSS/day. Subse- 
quent denitrification of the nitrites and nitrates required an external 
source of carbon. Methanol was used as the carbon source 
achieving compiete denitrification in an anaerobic upflow reactor. 
Denitrification rates were measured in the range 62 to 125 Ib NO,/ 
1000 cu ft/day, with methanol to nitrogen ratio dosages in the rang 
1.9 to 2.2 and retention time of approximately 10 hours. 


5280 (PNL-8819) Fiscal year 1992 report on archaeologi- 
cal surveys of the 100 Areas, Hanford Site, Washington. 
Wright, M.K. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1993. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93041322. Source: OSTI; NTIS; GPO Dep. 

During FY 1992, the Hanford Cultural Resources Laboratory 
(HCRL) conducted a field survey of the 100-HR-3 Operable Unit 
(600 Area) and tested three sites near the 100 Area reactor com- 
pounds on the US Department of Energy’s Hanford Site at the 
request of Westinghouse Hanford Company. These efforts were 
conducted in compliance with Section 106 of the National Historic 
Preservation Act (NHPA) and are part of a cultural resources re- 
view of 100 Area Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) operable units in sup- 
port of CERCLA characterization studies.The results of the FY 
1992 survey and test excavation efforts are discussed in this re- 
port. 518 ha in the 100-HR-3 Operable Unit and conducted test 
excavations at three prehistoric sites near the 100-F and 100-K 
reactors to determine their eligibility for listing on the National Reg- 
ister of Historic Places. 


5281 (PNL-8867) Wind tunnel tests of biodegradable 
fugitive dust suppressants being considered to reduce soil 
erosion by wind at radioactive waste construction sites. Lig- 
otke, M.W.; Dennis, G.W.; Bushaw, L.L. Pacific Northwest Lab., 
Richland, WA (United States). Oct 1993. 64p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94001752. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Wind tunnel tests were performed of three fugitive dust control 
agents derived from potato and sugar beet products. These materi- 
als are being considered for use as dust suppressants to reduce 
the potential for transport of radioactive materials by wind from ra- 
dioactive waste construction and remediation sites. Soil and dust 
control agent type, solution concentrations, application quantities, 
aging (or drying) conditions, surface disturbance, and wind and 
saltating sand eolian erosive stresses were selected and controlled 
to simulate application and exposure of excavated soil surfaces in 
the field. A description of the tests, results, conclusions, and rec- 
ommendations are presented in this report. The results of this 
study indicate that all three dust control agents can protect ex- 
posed soil surfaces from extreme eolian stresses. It is also clear 
that the interaction and performance of each agent with various soil 
types may differ dramatically. Thus, soils similar to that received 
from ML should be best protected by high concentration (~2.5%) 
solutions of potato starch at low water application levels (~1 to 2 
Lim?). Because the effectiveness of PS on this soil type is de- 
graded after a moderate amount of simulated rainfall, other options 
or additives should be considered if surfaces are to be protected 
for long intervals or during periods of intermittent rainfall and hot, 
windy conditions. On the other hand, XDCA should be considered 
when excavating sandy soils. It should be noted, however, that be- 
cause the Hanford soil test results are based on a small number of 
tests, it would be prudent to perform additional tests prior to select- 
ing a fugitive dust control agent for use at the Hanford Site. While 
fermented potato waste was not the best fixative used on either 
soil, it did perform reasonably well on both soil types (better than 
XDCA on Idaho soil and better than PS on Hanford soil). 


5282 (PNL-8895) 1993 yearly calibration of Pacific North- 
west Laboratory’s gross gamma-ray borehole geophysical 
logging system. Arthur, R.J. Pacific Northwest Lab., Richland, WA 
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(United States). Sep 1993. 58p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94003265. Source: OSTI; NTIS; GPO Dep. 

This report describes the 1993 yearly calibration of a gross 
gamma-ray geophysical pulse logging system owned by the US 
Department of Energy (DOE) and operated by Pacific Northwest 
Laboratory. The calibration was conducted to permit the continued 
use of this system for geologic and hydrologic studies associated 
with remedial investigation at the Hanford Site. The calibration is 
limited to the probe identified as CG27A-97 and applies to a new 
probe detector crystal that replaced the former detector in January 
1993, after a crack was discovered. Primary calibrations to 
equivalent-uranium units were conducted in DOE borehole model 
standards that reside on the Hanford Site. The calibrations were 
performed in borehole models SBL/SBH and SBA/SBB, which both 
contain sections with relatively low equivalent-uranium concentra- 
tions. Model SBH/SBL has now been countersunk at the site so 
that data were taken by suspending the probe downhole. Model 
SBA/SBB is still lying horizontally above ground at the site, so data 
were logged as in previous calibrations at the Hanford site by 
pushing the probe into the hole and drawing it out with the logging 
equipment. A previous correlation for relating observed count rate 
in before- and after-logging field calibrations to equivalent-uranium 
concentrations was confirmed for field source Ra-20S-82. A 
computer-based digital collection/recording system was used simul- 
taneously on many of the procedures with the original analog 
system so that the performance of the two collection systems could 
be correlated and compared. The digital system was calibrated this 
year to confirm its linearity and to establish correlation with the 
analog data (i.e., chart-recorder output). 


5283 (PNL-8898) Workforce planning for DOE/EM: As- 
sessing workforce demand and supply. Lewis, R.E.; Ulibarri, 
C.A. Pacific Northwest Lab., Richland, WA (United States). Oct 
1993. 87p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (AD-902). Order Num- 
ber DE94003266. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) has committed to bringing 
its facilities into regulatory compliance and restoring the environ- 
ment of sites under its control by the year 2019. Responsibility for 
accomplishing this goal is vested with the Office of Environmental 
Restoration and Waste Management (EM). Concerns regarding the 
availability of workers with the necessary technical skills and the 
prospect of retraining workers from other programs within DOE or 
other industries are addressed in this report in several ways. First, 
various workforce projections relevant to EM occupations are com- 
pared to determine common findings and resolve inconsistencies. 
Second, case studies, interviews, and published data are used to 
examine the potential availability of workers for these occupations 
via occupational mobility, training/retraining options, and salary ad- 
justments. Third, demand and supply factors are integrated in a 
framework useful for structuring workforce analyses. The analyses 
demonstrate that workforce skills are not anticipated to change due 
to the change in mission; science, engineering, and technician 
occupations tend to be mobile within and across occupational cate- 
gories; experience and on-the-job training are more crucial to 
issues of worker supply than education; and, the clarity of an orga- 
nization’s mission, budget allocation process, work implementation 
and task assignment systems are critical determinants of both 
workforce need and supply. DOE is encouraged to create a more 
stable platform for workforce planning by resolving organizational 
and institutional hindrances to accomplishing work and capitalizing 
on workforce characteristics besides labor “supply” and demo- 
graphics. 


5284 (PNL-SA-21943) On using rational enzyme redesign 
to improve enzyme-mediated microbial dehalogenation of 
recalcitrant substances in deep-subsurface environments. Orn- 
stein, R.L. Pacific Northwest Lab., Richland, WA (United States). 
Jun 1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9306237-5: 8. 
conversation in the discipline biomolecular stereodynamics, Albany, 
NY (United States), Jun 1993). Order Number DE94003710. 
Source: OSTI; NTIS; INIS; GPO Dep. 





Heavily halogenated hydrocarbons are one of the most prevalent 
classes of man-made recalcitrant environmental contaminants and 
often make their way into subsurface environments. Biodegradation 
of heavily chlorinated compounds in the deep subsurface often 
occurs at extremely slow rates because native enzymes of indige- 
nous microbes are unable to efficiently metabolize such synthetic 
substances. Cost-effective engineering solutions do not exist for 
dealing with disperse and recalcitrant pollutants in the deep sub- 
surface (i.e., ground water, soils, and sediments). Timely 
biodegradation of heavily chlorinated compounds in the deep 
subsurface may be best accomplished by rational redesign of ap- 
propriate enzymes that enhance the ability of indigenous microbes 
to metabolize these substances. The isozyme family cytochromes 
P450 are catalytically very robust and are found in all aerobic life 
forms and may be active in may anaerobes as well. The author is 
attempting to demonstrate proof-of-principle rational enzyme re- 
design of cytochromes P450 to enhance biodehalogenation. 


5285 (SCPRI-RM-05-1993) Monthly results of measure- 
ments; May 1993. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1993. 42p. (in 
French). Order Number DE94608824. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


5286 (SCPRI-RM-6-1993) Monthly results of measure- 
ments; June 1993. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1993. 56p. (In 
French). Order Number DE94608825. Source: OSTI; NTIS (US 
Sales Only); INIS. 


This report of the SCPRI exposes the principal results concern- 


ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


5287 (SCPRI-RM-7-1993) Monthly results of measure- 
ments; July 1993. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1993. 40p. (in 
French). Order Number DE94608826. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


5288 (SKB-TR-93-07) Modelling the redox front move- 
ment in a KBS-3 nuclear waste repository. Romero, L. (Royal 
Inst. of Tech., Stockholm (Sweden). Dept. of Chemical Engineer- 
ing); Moreno, L.; Neretnieks, |. Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden). May 1993. 45p. Order 
Number DE94607284. Source: OST]; NTIS; INIS. 

In a KBS-3 repository for spent nuclear fuel, radiolysis can occur 
if canisters are breached and water comes into contact with the 
fuel. The oxidants produced by radiolysis may migrate into the clay 
surrounding the canister and change the redox conditions from 
reducing to oxidizing. If much oxidants are produced, they can mi- 
grate to the water flowing in the fractures in the rock. Some of the 
oxidants also may oxidize the uranium and other nuclides in the 
fuel and make them more soluble. The nuclides will then migrate 
out in a higher oxidation state and may precipitate at the redox 
front. Calculations were done for a production of 144 moles of oxi- 
dants in one million years. A higher and a much lower production 
were also considered. It was assumed that the canister is either to- 
tally or locally corroded. The results show that, for the most 
probable production rate, a large fraction of oxidants would be con- 
sumed in the clay. If the corrosion is local and there is a fracture 
opposite the damage, the amount of oxidant transported into the 
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fracture would be significant. Here the advance of the redox front 
in the fracture would be some tens of metres. For the lowest pro- 
duction rate, the oxidants never reach the fractures in the rock. 
Only with improbably high production rates could the tips of the re- 
dox front move very long distances, in isolated channels that are 
not part of a network. 


5289 (SKB-TR-93-13) A review of the seismotectonics of 
Sweden. Muir Wood, R. (EQE International Ltd, Warrington, 
Cheshire (United Kingdom)). Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden). Apr 1993. 241p. Order 
Number DE94607295. Source: OSTI; NTIS; INIS. 

A study has been undertaken of data relating to the seismotec- 
tonic state of Sweden, both under current conditions and also 
through the glaciation/deglaciation cycle. The focus of the study 
has been to explore primary data on all the separate sources of in- 
formation bearing on seismotectonics including: regional tectonics, 
neotectonic surface faulting, geodetic and tide-gauge observations 
of land-level changes, the horizontal strain field, Holocene 
land-level changes, historical and _ instrumental seismicity, 
palaeosesmicity, stress determinations, and geothermal observa- 
tions. These data have then been combined into a regional 
seismotectonic model, relating the distribution, style and rates of 
seismicity to the seismogenic properties of the crust and the con- 
tinuing crustal deformation. All the current seismicity of the region 
appear to be a response to postglacial rebound. Through and un- 
derstanding of the interaction between the pre-existing tectonic 
strain field, and the strain field resulting from glacial loading and 
unloading it is possible to make testable predictions about the local- 
isation of deformation and seismicity in Fennoscandia at different 
stages of the glacial cycle. Immediately following glacial unloading 
intense deformation was concentrated on the northwestern flank of 
the down warped crustal bowl. Currently low-level deformation and 
associated seismicity is most pronounced around the western mar- 
gins of the dome of postglacial rebound. While the rebound dome 
is primarily extensional relieving the high levels of compression that 
accompanied crustal down warping, there are also areas of com- 
pression and extension associated with flexures in the rebound 
surface that appear to affect the distribution and style of seismicity. 
The study shows how the significance and localisation of deforma- 
tion and seismicity may be predicted both under present conditions 
and at other stages of the glacial cycle. (257 refs.). 


5290 (UCRL-ID—113370) A review of literature pertaining 
to the leaching and sorption of radionuclides associated with 
nuclear explosive melt glasses. Smith, D.K. Lawrence Livermore 
National Lab., CA (United States). May 1993. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94000354. Source: OSTI; NTIS; GPO 
Dep. 

For the purposes of groundwater characterization, environmental 
remediation and health risk assessment, the mechanism and rate 
by which radionuclides bound within nuclear device melt glass are 
manifest in Nevada Test Site groundwaters must be known. Ex- 
change between radionuclides and groundwater is dominated by 
the kinetics of leaching and the resultant sorption of derivative nu- 
clides by minerals along the flow-path. In this context, a survey of 
the report literature has been conducted to review work related to 
these subjects. This report provides a representative, although not 
exhaustive, summary of the literature; because of the specialized 
nature of nuclear melt glass, emphasis was given to the report 
literature available from Lawrence Livermore and Los Alamos Na- 
tional Laboratories, the Department of Energy and its predecessor 
agencies and pertinent contractors. Where data is corroborated in 
journal literature, those references are also included. Before the risk 
to ground waters is estimated with any accuracy, recommendations 
for continued future work integrate systematic characterization of 
melt glass with leaching studies of these heterogeneous matrices. 


5291 (WHC-EP-0394-6) Groundwater Maps of the Hanford 
Site, December 1992. Kasza, G.L.; Hartman, M.J.; Hodges, F.N.; 
Simpson, K.R.; Weekes, D.C. Westinghouse Hanford Co., Rich- 
land, WA (United States). Sep 1993. 64p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE94002484. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Groundwater maps of the Hanford Site, December 1992 is 
the semiannual update of the series of reports that document the 
configuration of the uppermost unconfined aquifer beneath the 
Hanford Site (Figure 1). This series is based on water level mea- 
surements collected from site groundwater monitoring wells each 
June and December. These reports document the changes in the 
groundwater level at Hanford as the site transitions from a nuclear 
material production role to environmental restoration and remedia- 
tion. In addition, these reports provide water level data to support 
the various site characterization and groundwater monitoring pro- 
grams currently in progress on the Hanford Site. Groundwater 
Maps of the Hanford Site are prepared for the US Department of 
Energy, Office of Environmental Restoration and Waste Manage- 
ment, by the Hanford Site Operations and Engineering Contractor, 
Westinghouse Hanford Company (WHC). This document fulfills re- 
porting requirements specified by WHC (1988a) Section 8.0, 
“Water Quality” and also described in the environmental monitoring 
plan for the Hanford Site (DOE-RL 1991). 


5292 (WHC-EP—0620) 100 Areas CERCLA ecological in- 
vestigations. Landeen, D.S.; Sackschewsky, M.R.; Weiss, S. 
Westinghouse Hanford Co., Richland, WA (United States). Sep 
1993. 2083p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94000737. Source: OSTI; NTIS; INIS; GPO Dep. 

This document reports the results of the field terrestrial ecologi- 
cal investigations conducted by Westinghouse Hanford Company 
during fiscal years 1991 and 1992 at operable units 100-FR-3, 
100-HR-3, 100-NR-2, 100-KR-4, and 100-BC-5. The tasks reported 
here are part of the Remedial Investigations conducted in support 
of the Comprehensive Environmental Response, compensation, 
and Liability Act of 1980 studies for the 100 Areas. These ecologi- 
cal investigations provide (1) a description of the flora and fauna 
associated with the 100 Areas operable units, emphasizing poten- 
tial pathways for contaminants and species that have been given 
special status under existing state and/or federal laws, and (2) an 
evaluation of existing concentrations of heavy metals and radionu- 
clides in biota associated with the 100 Areas operable units. 


5293 (WHC-SA-1908) Prioritization and accelerated reme- 
diation of groundwater contamination in the 200 Areas of the 
Hanford Site, Washington. Wittreich, C.D.; Ford, B.H. Westing- 
house Hanford Co., Richland, WA (United States). Apr 1993. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. (CONF-9304117—4: International 
waste management conference, San Juan (Puerto Rico), 28 Apr - 
1 may 1993). Order Number DE94003094. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Hanford Site, operated by the US Department of Energy 
(DOE), occupies about 1,450 km? (560 mi?) of the southeastern 
part of Washington State north of the confluence of the Yakima 
and Columbia Rivers. The Hanford Site is organized into numeri- 
cally designated operational areas. The 200 Areas, located near 
the center of the Hanford Site, encompasses the 200 West, East 
and North Areas and cover an area of over 40 km?. The Hanford 
Site was originally designed, built, and operated to produce pluto- 
nium for nuclear weapons using production reactors and chemical 
reprocessing plants. Operations in the 200 Areas were mainly re- 
lated to separation of special nuclear materials from spent nuclear 
fuel and contain related chemical and fuel processing and waste 
management facilities. Large quantities of chemical and radioactive 
waste associated with these processes were often disposed to the 
environment via infiltration structures such as cribs, ponds, ditches. 
This has resulted in over 25 chemical and radionuclide groundwa- 
ter plumes, some of which have reached the Columbia River. An 
Aggregate Area Management Study program was implemented un- 
der the Hanford Federal Facility Agreement and Consent Order to 
assess source and groundwater contamination and develop a prior- 
itized approach for managing groundwater remediation in the 200 
Areas. This included a comprehensive evaluation of existing waste 
disposal and environmental monitoring data and the conduct of 
limited field investigations (DOE-RL 1992, 1993). This paper sum- 
marizes the results of groundwater portion of AAMS program 
focusing on high priority contaminant plume distributions and the 
groundwater plume prioritization process. The objectives of the 
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study were to identify groundwater contaminants of concern, de- 
velop a conceptua! model, refine groundwater contaminant plume 
maps, and develop a strategy to expedite the remediation of high 
priority contaminants through the implementation of interim actions. 


5294 (WHC-SD-HWV-T--033) HWVP soil baseline sum- 
mary report. Wasemiller, M.A. Westinghouse Hanford Co., 
Richland, WA (United States). 7 Jul 1993. 49p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94002482. Source: OSTI; NTIS; 
GPO Dep. 

The roughly 0.5-km* (0.2-mi*) Hanford Waste Vitrification Plant 
(WHVP) site is located in the Pasco Basin in south-central Wash- 
ington State at the US Department of Energy's Hanford Site. The 
HWVP site is planned for use as a waste treatment facility for 
treating the high-activity fraction of waste currently stored in under- 
ground storage tanks on the Hanford Site. In order to determine 
the pre-construction chemical properties of the proposed construc- 
tion site soils and to enable the HWVP to segregate these, as 
necessary, from any impact of HWVP operations, a soil baseline 
sampling plan was written and implemented. The report describes 
the baseline sampling plan. 


5295 (WSRC-MS-93-516) Estimating HAPs and radionu- 
clide emissions from a laboratory complex at a nuclear 
processing site. Paul, R.A. (IT Corp., Durham, NC (United 
States)); Faugl, T. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1993]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
9310198-1: Air and Waste Management Association (AWMA) 
South Coast Air Quality Management District meeting, Pasadena, 
CA (United States), 18-20 Oct 1993). Order Number DE94001812. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A unique methodology was developed for conducting an air 
emission inventory (AEl) at a DOE nuclear processing facility. This 
methodology involved the use of computer-assisted design (CAD) 
drawings to document emission points, computerized process draw- 
ings to document industrial processes leading to emissions, and a 
computerized data base of AEI forms to document emission esti- 
mates and related process data. A detailed air emissions inventory 
for operating years 1985-1991 was recently implemented for the 
entire site using this methodology. One industrial area at the DOE 
Site is comprised of laboratory facilities that provide direct support 
to the nuclear reactor and recovery operations, developmental 
studies to support reactor and separation operations, and develop- 
mental studies to support waste handling and storage. The majority 
of the functions are conducted in a single large building complex 
wherein bench scale and pilot scale experiments are carried out in- 
volving radionuclides, hazardous air pollutants (HAP), and other 
chemicals reportable under the Clean Air Act Amendments (CAAA) 
and Superfund Amendments and Re-authorization Act (SARA) Title 
111. The results of the inventory showed that HAP and radionu- 
clide emissions from the laboratory complex were relatively minor. 


5296 (WSRC-RP-92-879-Rev.1) Assessment of plutonium 
in the Savannah River Site environment: Revision 1. Carlton, 
W.H.; Evans, A.G.; Geary, L.A.; Murphy, C.E. Jr.; Pinder, J.E.; 
Strom, R.N. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. 110p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE94003870. Source: OSTI; NTIS; INIS; GPO Dep. 

Plutonium in the Savannah River Site Environment is published 
as a part of the Radiological Assessment Program (RAP). It is the 
fifth in a series of eight documents on individual radioisotopes re- 
leased to the environment as a result of Savannah River Site 
(SRS) operations. These are living documents, each to be revised 
and updated on a two-year schedule. This document describes the 
sources of plutonium in the environment, its release from SRS, en- 
vironmental transport and ecological concentration of plutonium, 
and the radiological impact of SRS releases to the environment. 
Plutonium exists in the environment as a result of above-ground 
nuclear weapons tests, the Chernobyl accident, the destruction of 
satellite SNAP 9-A, plane crashes involving nuclear weapons, and 
small releases from reactors and reprocessing plants. Plutonium 
has been produced at SRS during the operation of five production 
reactors and released in small quantities during the processing of 





fuel and targets in chemical separations facilities. Approximately 
0.6 Ci of plutonium was released into streams and about 12 Ci 
was released to seepage basins, where it was tightly bound by 
clay in the soil. A smaller quantity, about 3.8 Ci, was released to 
the atmosphere. Virtually all releases have occurred in F- and H- 
Area separation facilities. Plutonium concentration and transport 
mechanisms for the atmosphere, surface water, and ground water 
releases have been extensively studied by Savannah River Tech- 
nology Center (SRTC) and ecological mechanisms have been 
studied by Savannah River Ecology Laboratory (SREL). The overall 
radiological impact of SRS releases to the offsite maximum individ- 
ual can be characterized by a total dose of 15 mrem (atmospheric) 
and 0.18 mrem (liquid), compared with the dose of 12,960 mrem 
from non-SRS sources during the same period of time (1954— 
1989). Plutonium releases from SRS facilities have resulted in a 
negligible impact to the environment and the population it supports. 


5297 (WSRC-RP-93-1060) Sr® — An unnecessary con- 
taminant of concern in SRS environmental samples. Holcomb, 
H.P. Westinghouse Savannah River Co., Aiken, SC (United 
States). 28 Jul 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94001174. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the technical and time bases used to con- 
clude that the fission product, Sr®°, should no longer be considered 
as a contaminant of concern and an analyte in SRS environmental 
samples. This conclusion is the basis for hard-dollar cost savings 
suggestions to eliminate its analysis in F/H Areas Seepage Basin 
monitoring wells and in future soil, sediment and water environ- 
mental samples for which the analytical contract is to be awarded 
prior to October 1, 1993. Environmental Restoration should proac- 
tively pursue regulatory approval for the elimination of Sr°° as an 
analyte in appropriate environmental samples. 


5298 (WSRC-TR-93-0208) Measurements of radionuclide 
in Par Pond sediments with an underwater HPGe detector. 
Winn, W.G. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1993]. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94003125. Source: OSTI; NTIS; INIS; GPO Dep. 

Savannah River Site (SRS) effluent gamma emitting radionu- 
clides in Par Pond sediment were examined in situ with an 
underwater HPGe detector prior to and following a 19 ft drawdown 
of the pond in 1991 to address dam repairs. These measurements 
provide a map of the '°7Cs concentrations of the pond sediment, 
indicating that 9.4 + 1.5 Ci is exposed by the drawdown and that 
46.6 + 7.2 Ci is the entire pond inventory. The highest individual 
137Cs concentration was 25 »Ci/m? for the exposed sediment and 
50 puCi/m? for the entire pond. The results are consistent with par- 
allel studies conducted by SREL, as well as historical data. Aside 
from '57Cs, the only other SRS-produced isotope observed was 
®°Co, with activity of only about 1% of that for '97Cs. This observa- 
tion was also confirmed in grab samples of pond sediment and 
vegetation, which were returned to the laboratory for ultra-low-level 
gamma spectrometry analysis. A special effort was required to cali- 
brate the underwater HPGe detector, where both measurements 
and calculational models were used. The effects of sediment depth 
profiles for density and 'S’Cs concentration were addressed in the 
calibration. Calibration factors for sediment surface concentrations 
(uCi/m2/epm) and sediment mass concentrations (pCi/kg/cpm) 
were obtained. In general, the uCi/m?/cpm factor is recommended, 
as the pCi/kg/cpm factor depends on the depth location of the 
sediment of interest. However, a pCi/kg/cpm factor, which is de- 
pendent on the depth within the sediment is presented to address 
dose calculations that require it. 


5299 (WSRC-TR-93-217) Assessment of Technetium in 
the Savannah River Site Environment. Carlton, W.H.; Denham, 
M.; Evans, A.G. Westinghouse Savannah River Co., Aiken, SC 
(United States). Jul 1993. 48p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94002034. Source: OSTI; NTIS; INIS; GPO Dep. 
Assessment of Technetium in the Savannah River Site Environ- 
ment is the last in a series of eight documents on individual 
radioisotopes released to the environment as a result of SRS 
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operations. The earlier documents describe the environmental con- 
sequences of tritium cesium, iodine, uranium plutonium, strontium, 
and carbon. Technetium transport and metabolism have been stud- 
ied by the nuclear industry because it is a fission product of 
uranium, and by the medical community because 9°™Te commonly 
is used as a diagnostic imaging agent in nuclear medicine. Tech- 
netium has been produced at SRS during the operation of five 
production reactors. The only isotope with environmental signifi- 
cance is °°Tc. Because of the small activities of Tc relative to 
other fission products, such as °°Sr and '°7Cs, no measurements 
were made of releases to either the atmosphere or surface waters. 
Dose calculations were made in this document using conservative 
estimates of atmospheric releases and from a few measurements 
of °Te concentrations in the Savannah River. Technetium in 
groundwater has been found principally in the vicinity of the sepa- 
ration areas seepage basins. Technetium is soluble in water and 
follows groundwater flow with little retardation. While most ground- 
water samples are negative or show little technetium a few 
samples have levels slightly above the limits set by the EPA for 
drinking water. The overall radiological impact of SRS %Te re- 
leases on the offsite maximally exposed individual during 38 years 
of operations can be characterized by maximum individual doses of 
0.1 mrem (atmospheric) and 0.8 mrem (liquid), compared with a 
dose of 13,680 mrem from non-SRS sources during the same time 
period. Technetium releases have resulted in a negligible risk to 
the environment and the population it supports. 


5300 (WSRC-TR-93-459) Characterization of the geology, 
geochemistry, and microbiology of the radio frequency heat- 
ing demonstration site at the Savannah River Site. Eddy Dilek, 
C.A.; Jarosch, T.R.; Fliermans, C.B.; Looney, B.B.; Parker, W.H. 
Westinghouse Savannah River Co., Aiken, SC (United States). Aug 
1993. 189p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94003819. Source: OSTI; NTIS; INIS; GPO Dep. 

The overall objective of the Integrated Demonstration Project for 
the Remediation of Organics at Nonarid Sites at the Savannah 
River Site (SRS) is to evaluate innovative remediation, characteri- 
zation, and monitoring systems to facilitate restoration of 
contaminated sites. The first phase of the demonstration focused 
on the application and development of in situ air stripping technolo- 
gies to remediate sediments and groundwater contaminated with 
volatile organic compounds (VOCs). The second phase focused on 
the enhancement of the in situ air stripping process by adding se- 
lected nutrients to stimulate naturally occurring microorganisms that 
degrade VOCs. The purpose of the third phase was to evaluate 
the use of heating technologies [radio frequency (rf) and ohmic 
heating] to enhance the removal of contamination from clay layers 
where mass transfer is limited. The objective of this report is to 
document pretest and post-test data collected in support of the rf 
heating demonstration. The following data are discussed in this re- 
port: (1) a general description of the site including piezometers and 
sensors installed to monitor the remedial process; (2) stratigraphy, 
lithology, and a detailed geologic cross section of the study site; 
(3) tabulations of pretest and post-test moisture and VOC content 
of the sediments; (4) sampling and analysis procedures for sedi- 
ment samples; (5) microbial abundance and diversity; (6) 
three-dimensional images of pretest and post-test contaminant dis- 
tribution; (7) volumetric calculations. 


5301 (Y/ER-104) Detailed analysis of a RCRA landfill for 
the United Nuclear Corporation Disposal Site at the Oak Ridge 
Y-12 Plant, Oak Ridge, Tennessee. Oak Ridge Y-12 Plant, TN 
(United States); Science Applications International Corp., Oak 
Ridge, TN (United States). Apr 1991. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE94003327. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this detailed analysis is to provide a preliminary 
compilation of data, information, and estimated costs associated 
with a RCRA landfill alternative for UNC Disposal Site. This is in 
response to Environmental Protection Agency (EPA) comment No. 
6 from their review of a “Feasibility Study for the United Nuclear 
Corporation Disposal Site at the Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee.” 
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5302 (YJT-92-28) The geology of the Olkiluoto area: 
Summary report. Anttila, P. (ed.) (IVO International, Vantaa (Fin- 
land)); Paulamaeki, S.; Lindberg, A.; Paananen, M.; Koistinen, T.; 
Front, K.; Pitkaenen, P. Nuclear Waste Commission of Finnish 
Power Companies, Helsinki (Finland). Dec 1992. 101p. Order 
Number DE94607296. Source: OSTI; NTIS; INIS. 

Teollisuuden Voima Oy (TVO) is preparing for the final disposal 
of spent nuclear fuel from the Olkiluoto nuclear power plant deep 
in the Finnish bedrock. An area close to the power plant at Olkilu- 
oto, Eurajoki, was one of the five areas selected in 1987 for the 
preliminary site investigations. A summary of the geological condi- 
tions at the Olkiluoto site is presented in the report. 


5303 (YJT-92-34) Geophysical investigations in the Olk- 
lluoto area, Finland: Summary report. Heikkinen, E. (ed.) 
(Fintact Ky, Helsinki (Finland)); Ahokas, H.; Paananen, M. Nuclear 
Waste Commission of Finnish Power Companies, Helsinki (Fin- 
land). Dec 1992. 199p. Order Number DE94607297. Source: 
OSTI; NTIS; INIS. 

Investigations were carried out at the Olkiluoto site at Eurajoki 
using geological, geophysical, geohydrological and geochemical 
methods in 1987-1992 to determine the suitability of the bedrock 
for the final disposal of spent nuclear fuel. In this survey airborne, 
ground and borehole geophysical methods were used to study the 
rock type distribution, fracturing and hydraulic conductivity of the 
bedrock to a depth of one kilometre. 


5304 (YJT—92-35) Geophysical investigations in the Syyry 
area, Finland: Summary report. Heikkinen, E. (ed.) (Fintact Ky, 
Helsinki (Finland)); Ahokas, H.; Kurimo, M. Nuclear Waste Com- 
mission of Finnish Power Companies, Helsinki (Finland). Dec 1992. 
210p. Order Number DE94607298. Source: OSTI; NTIS; INIS. 
Investigations were carried out at the Syyry site at Sievi using 
geological, geophysical, geohydrological and geochemical methods 
in 1987-1991 to determine the suitability of the bedrock for the final 
disposal of spent nuciear fuel. In this survey airborne, ground and 


borehole geophysical methods were used to study the rock type 
distribution, fracturing and hydraulic conductivity of the bedrock to 
a depth of one kilometre. 


5305 (YJT-93-17) Bedrock model of the Veitsivaara area: 
Summary report. Saksa, P. (ed.) (Fintact Ky, Helsinki (Finland)); 
Ahokas, H.; Kuivamaeki, A.; Kurimo, M.; Anttila, P.; Front, K.,; 
Pitkaenen, P.; Korkealaakso, J.; V. Nuclear Waste Commission of 
Finnish Power Companies, Helsinki (Finland). Jul 1993. 150p. Or- 
der Number DE94607299. Source: OSTI; NTIS; INIS. 

Site investigations were carried out at Veitsivaara, in 1987-1991 
in accordance with an investigation programme for radioactive 
waste disposal drawn up by Teollisuuden Voima Oy (TVO). The 
site was modelled in terms of rock types, fracturing, fracture struc- 
tures and geophysical conditions, the main focus of examination 
was on fracturing and associated hydraulic conductivity. The vari- 
ous properties of the bedrock structures were classified by means 
a three-dimensional model. The descriptions of the models were 
stored in a computer system for illustration purposes. The rock 
types at Veitsivaara are tonalite gneiss, Tuliniemet potassium gran- 
ite, amphipolite, granite porphyry and metadiabase, the last two of 
which occur in dykes. 


5306 (YJT-93-18) Modeling of airborne electromagnetic 
anomalies related to fractured bedrock and overburden. Pel- 
toniemi, M. (Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Engineering Geology and Geophysics); Baers, R.; Vaeisaenen, M. 
Nuclear Waste Commission of Finnish Power Companies, Helsinki 
(Finland). Aug 1993. 145p. Order Number DE94607300. Source: 
OSTI; NTIS; INIS. 

Responses of a multifrequency, multicoil airborne electromag- 
netic (AEM) system were modeled using numerical techniques. 
Special emphasis was given to poor, three-dimensional electrical 
conductors embedded both in the bedrock and in the overburden. 
The results cover vertical coaxial and horizontal coplanar configu- 
rations and three frequencies: 888 Hz, 7837 Hz and 51250 Hz. 
The models studied are signal conductors in free space, and single 
or multiple conductors embedded in a host rock of high but finite 
resistivity (5000 Wm) and overlain by a layer of overburden with 
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finite resistivity and thickness. Two different types of computer soft- 
ware were used in the modelling: the free-space PLATE code, and 
the EM3D set of codes. Modeling results are given both as profiles 
and as charasteristic diagrams for the various coil configuration - 
conductor-model combinations. On the basis of the modeling 
results, limits of detectability for poor conductors have been deter- 
mined. The study is a part of the preliminary site investigations for 
the radioactive waste disposal in Finnish bedrock. 


5307 (YJT-93-19) The geology of the Syyry area: Sum- 
mary report. Anttila, P. (ed.) (IVO International Oy, Vantaa 
(Finland)); Kuivamaeki, A.; Lindberg, A.; Kurimo, M.; Paananen, 
M.; Front, K.; Pitkaenen, P. Nuclear Waste Commission of Finnish 
Power Companies, Helsinki (Finland). Sep 1993. 87p. Order Num- 
ber DE94607301. Source: OSTI; NTIS; INIS. 

Teollisuuden Voima Oy (TVO) is preparing for the final disposal 
of spent uranium fuel from the Olkiluoto nuclear power plant deep 
in the Finnish bedrock. Syyry at Sievi was one of the five areas se- 
lected in 1987 for preliminary site investigations. A summary of the 
geological conditions at the Syyry site is presented in the report. 
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Refer also to citation(s) 3027, 3146, 3198, 3203, 3211, 3261, 3332, 
3411, 3770, 5124, 5125, 5126, 5128, 5245, 5259, 5268, 5270, 
5273, 5275, 5276, 5285, 5286, 5287, 5296, 5375, 5451, 5452 


5308 (BNL-48368) Single-operator multiparameter 
metabolic analyzer (SOMMA) for total carbon dioxide (C7) with 
coulometric detection: Operator’s manual. Johnson, K.M. 
Brookhaven National Lab., Upton, NY (United States). Jan 1992. 
70p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. Order Number DE94003084. Source: 
OSTI; NTIS; GPO Dep. 

This manual contains the presently known information about 
using the SOMMA (Single-Operator Multiparameter Metabolic Ana- 
lyzer) -Coulometer system for total carbon dioxide (C+) analysis of 
seawater samples. Being Version 1.0, it is preliminary and will be 
revised as new information is obtained from SOMMA users. As 
part of a US Department of Energy (DOE) program to conduct a 
global survey of COz in the ocean in conjunction with the World 
Ocean Circulation Experiment (WOCE) Hydrographic Program and 
Joint Global Ocean Flux Study, Cr measurements are being made 
with SOMMA systems by several US and foreign laboratories. The 
purpose of the manual and future versions is to improve the 
accuracy and precision of seawater analysis through better docu- 
mentation of methods and to facilitate communication of new 
operating procedures. 


5309 (CONF-910981-—, pp. 107-113) In situ grouting of 
low-level burial trenches with a cement-based grout. Francis, 
C.W. (Oak Ridge National Laboratory, TN (United States)); Spald- 
ing, B.P. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation 91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

A restoration technology being evaluated for use in the closure 
of one of the low-level radwaste burial grounds at Oak Ridge 
National Laboratory (ORNL) is trench stabilization using a cement- 
based grout. To demonstrate the applicability and effectiveness of 
this technology, two interconnecting trenches in Solid Waste Stor- 
age Area 6 (SWSA 6) were selected as candidates for in situ 
grouting with a particulate grout. The primary objective was to 
demonstrate the increased trench stability and decreased potential 
for leachate migration following in situ injection of a particulate 
grout into the waste trenches. Stability against trench subsidence is 
a critical issue. After grouting, soil-penetration tests disclosed that 
stability had been improved greatly. For example, refusal (defined 
as > 100 blows to penetrate 1 ft) was encountered in 17 of the 22 
tests conducted within the trench area. Mean refusal depths for the 
two trenches were 3.5 and 2.6 m. Stability of the trench was signif- 
icantly better than pregrout conditions, and at depths > 2.4 m, the 





stability was very near that observed in the native soil formation 
outside the trench. Tests within the trench showed lower stability 
within this range probably because of the presence of intermediate- 
sized soil voids (formed during backfilling) that were too small to 
be penetrated and filled by the conventional cement grout formula- 
tion. Hydraulic conductivity within the trench remained very high 
(>0.1 crs) and significantly greater than outside the trench. Post- 
grout air pressurization tests also revealed a large degree of 
intervoid linkage within and between the two trenches. To effec- 
tively reduce hydraulic conductivity and to develop stability within 
the upper level of the trench, injection of a clay/microfine cement 
grout into the upper level of the grouted trench is planned. 


5310 (CONF-910981-, pp. 465-468) Surface water man- 
agement at a mixed waste remediation site. Schlotzhauer, D.S.; 
Warbritton, K.R. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The Weldon Spring Remedial Action Project (WSSRAP) deals 
with chemical and radiological contaminants. MK-Ferguson 
Company is managing the project under contract with the US De- 
partment of Energy. Remedial activities include demolishing 
buildings, constructing material storage and staging areas, excavat- 
ing and consolidating waste materials, and treating and disposing 
of the materials in a land disposal facility. Due to the excavation 
and construction required during remediation, a well-planned sur- 
face water management system is essential. Planning involves 
characterization of source areas and surface water transport mech- 
anisms and identification of applicable regulations. System 
components include: erosion control sediment control, flow attenu- 
ation, and management of contaminated water. Combinations of 
these components may be utilized during actual construction and 
remediation to obtain optimum control. Monitoring is performed dur- 
ing implementation in order to assess the effectiveness of control 
measures. This management scheme provides for comprehensive 
management of surface water at this site by providing control and/ 
or treatment to appropriate standards. Although some treatment 
methodologies for contaminated water are specific to site contami- 
nants, this comprehensive program provides a management 
approach which is applicable to many remedial projects in order to 
minimize contaminant release and meet Clean Water Act require- 
ments. 


5311 (CONF-910981-, pp. 527-530) Removal of heavy 
metals and radionuclides by seeded magnetic filtration. Bibler, 
J.P.; Norrell, G.; Hemmings, R.L.; Bradbury, D.; Dunn, M.J.; Kalin- 


auskas, G.L. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation ’91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

Removal of traces of heavy metal or radionuclide contamination 
from solution at high flow rate presents a considerable technical 
challenge. Low flow methods of treatment such as particle gravity 
settling require expensive large volume equipment, whereas tradi- 
tional methods of filtration can cause significant energy costs. 
Magnetic filtration can be used to provide a low cost method of 
solid-liquid separation at high flow rate, provided contaminants can 
be selectively bound to a magnetic solid particle. This paper de- 
scribes the use of such selective magnetic particles made up of 
inorganic particles coupled with organic polymers. 


5312 (CONF-910981—, pp. 543-549) Application of 
sphagnum peat, calcium carbonate and hydrated lime for im- 
mobilizing radioactive and hazardous contaminants in the 
subsurface. Longmire, P.A. (Univ. of New Mexico, Albuquerque, 
NM (United States)); Thomson, B.M.; Eller, P.G.; Barr, M.E. US- 
DOE Assistant Secretary for Environmental Restoration and Waste 
Management, Washington, DC (United States). Office of Environ- 
mental Restoration. 1991. From Environmental remediation '91 
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conference; Pasco, WA (United States); 8-11 Sep 1991. In Envi- 
ronmental remediation 1991: “Cleaning up the environment for the 
21st Century”. 896p. Order Number DE93010652. Source: OSTI; 
NTIS; INIS. 

Batch experiments, mineralogical studies, and geochemical mod- 
eling were conducted to evaluate the effectiveness of sphagnum 
peat, calcium carbonate, and hydrated lime in removing dissolved 
concentrations of As, Mo, NO3, and U present in uranium-tailings 
pore water at Gunnison, Colorado. Amounts of As, Mo, and U re- 
moval by sphagnum peat, calcium carbonate, and hydrated lime at 
5.0,2.5, and 2.5 wt.%, respectively, were typically above 97%. Ni- 
trate removal ranged between 55 and 80%. Significant contaminant 
removal was achieved by sphagnum peat alone at pH 3.18. Re- 
sults from base potentiometric titration and IR spectroscopy 
investigations suggest that U(VI) binds onto carboxylate and phe- 
nolate groups. Addition of 2.5 wt.% hydrated lime to the acidic 
tailings increased Mo concentrations by a factor of 2 under moder- 
ately alkaline conditions (pH 12). During neutralization of 
tailings-pore water, precipitation of ferric oxyhydroxides may pro- 
vide additional removal of As, Mo, and U(VI) from solution through 
adsorption and coprecipitation processes. Sphagnum peat and 
other forms of solid organic matter effectively remove anthro- 
pogenic organic compounds from solution through hydrophobic 
sorption and partitioning processes. 


5313 (CONF-910981-, pp. 551-554) Development of a pol- 
ishing system for FEMP wastewater discharges. Brettschneider, 
D.; Gross, M.; Finger, S.M. USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The Fernald Environmental Management Project (FEMP) in Fer- 
nald, Ohio generates a wide variety of wastewaters, ranging from 
process water to stormwater runoff. The current practice is to treat 
water from process areas prior to discharge into the Great Miami 
River. Stormwater, on the other hand, is discharged with only set- 
tling prior to release. The discharge to the river can contain up to 
1-2 parts per million (ppm) of uranium. A treatment process to re- 
move contaminants from the discharge water has been developed. 
Process development included a series of laboratory evaluations to 
determine the most effective treatment technologies, followed by a 
series of on-site pilot-plant tests to further define the treatment sys- 
tem and provide the data required for scale-up to a full-scale 
treatment system. 


5314 (CONF-910981—, pp. 589-595) Evaluation of pro- 
posed designs for streamflow monitoring structures at waste 
disposal sites. Clapp, R.B. (Oak Ridge National Lab., TN (United 
States)); Borders, D.M.; Tardiff, M.F.; Huff, D.D. USDOE Assistant 
Secretary for Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Environmental Restora- 
tion. 1991. DOE Contract ACO05-840R21400. From Environmental 
remediation '91 conference; Pasco, WA (United States); 8-11 Sep 
1991. In Environmental remediation 1991: “Cleaning up the envi- 
ronment for the 21st Century”. 896p. Order Number DE93010652. 
Source: OSTI; NTIS; INIS. 

Design of small surface water monitoring stations associated 
with waste sites requires an approach that balances several prob- 
lems. The monitoring site must have a capacity for a wide range of 
flows, allow accurate measurements over the full performance 
range, minimize effects from accumulation of contaminated sedi- 
ments, and minimize costs of construction and operation. Selecting 
a station design that takes these factors into consideration can be 
done systematically through use of formal decision analysis. The 
process has produced the most viable alternative designs and 
yielded fully documented guidelines for designing new stations as 
they are needed. 


5315 (DOE/ER/13678-52) A study of colloid-enhanced ul- 
trafiltration: Final progress report, March 1, 1990—April 30, 
1992. Scamehorn, J.F.; Christian, $S.D. Oklahoma Univ., Norman, 
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OK (United States). Dec 1991. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-87ER13678. 
Order Number DE94003023. Source: OSTI; NTIS; GPO Dep. 

Micellar-enhanced ultrafiltration is a new water purification tech- 
nique, for removing organics and metal ions. PEUF is similar but it 
uses a polyelectrolyte instead of an ionic sufactant. 


5316 (DOE/ID/13042-24) User's Guide: Database of litera- 
ture pertaining to the unsaturated zone and _ surface 
water-ground water interactions at the Idaho National Engl- 
neering Laboratory. Hall, L.F. Idaho INEL Oversight Program, 
Boise, ID (United States). May 1993. 48p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-911D13042. 
Order Number DE94002419. Source: OSTI; NTIS; INIS; GPO Dep. 

Since its beginnings in 1949, hydrogeologic investigations at the 
idaho National Engineering Laboratory (INEL) have resulted in an 
extensive collection of technical publications providing information 
concerning ground water hydraulics and contaminant transport 
within the unsaturated zone. Funding has been provided by the 
Department of Energy through the Department of Energy Idaho 
Field Office in a grant to compile an INEL-wide summary of unsat- 
urated zone studies based on a literature search. University of 
Idaho researchers are conducting a review of technical documents 
produced at or pertaining to the INEL, which present or discuss 
processes in the unsaturated zone and surface water-ground water 
interactions. Results of this review are being compiled as an elec- 
tronic database. Fields are available in this database for document 
title and associated identification number, author, source, abstract, 
and summary of information (including types of data and parame- 
ters). AskSam®, a text-based database system, was chosen. 
WordPerfect 5.1© is being used as a text-editor to input data 
records into askSam. 


5317 (DOE/ID—-22108) Radionuclides, inorganic con- 
stituents, organic compounds, and bacteria in water from 
selected wells and springs from the southern boundary of the 
Idaho National Engineering Laboratory to the Hagerman Area, 
Idaho, 1991. Bartholomay, R.C. (Geological Survey, Idaho Falls, ID 
(United States)); Edwards, D.D.; Campbell, L.J. Geological Survey, 
Idaho Falls, ID (United States). 1993. 42p. Sponsored by Geologi- 
cal Survey, Reston, VA (United States). (USGS-OFR-93-102). 
Order Number DE94002880. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Geological Survey and the Idaho Department of Water 
Resources, in response to a request from the US Department of 
Energy, sampled 18 sites as part of a long-term project to monitor 
water quality of the Snake River Plain aquifer from the southern 
boundary of the Idaho National Engineering Laboratory to the 
Hagerman area. Water samples were collected and analyzed for 
manmade pollutants and naturally occurring constituents. The sam- 
ples were collected from six irrigation wells, seven domestic wells, 
two springs, one stock well, one dairy well, and one observation 
well. Quality assurance samples also were collected and analyzed. 
The water samples were analyzed for selected radionuclides, inor- 
ganic constituents, organic compounds, and bacteria. None of the 
samples analyzed for radionuclides, inorganic constituents, or or- 
ganic compounds exceeded the established maximum contaminant 
levels for drinking water. Most of the radionuclide and inorganic 
constituent concentrations exceeded their respective reporting lev- 
els. All the samples analyzed for dissolved organic carbon had 
concentrations that exceeded their reporting level. Concentrations 
of 1,1,1 -trichloroethane exceeded the reporting level in two water 
samples. Two samples and a quality assurance replicate contained 
reportable concentrations of 2, 4-D. One sample contained fecal 
coliform bacteria counts that exceeded established maximum con- 
taminant levels for drinking water. 


5318 (DOE/ID-22109) Statistical summaries of streamflow 
data for selected gaging stations on and near the Idaho Na- 
tional Engineering Laboratory, Idaho, through September 
1990. Stone, M.A.J.; Mann, L.J.; Kjelstrom, L.C. Geological Survey, 
Boise, ID (United States). 1993. 35p. Sponsored by Geological 
Survey, Reston, VA (United States). (USGS-WRI-92-4196). Order 
Number DE94002879. Source: OSTI; NTIS; GPO Dep. 

Statistical summaries and graphs of streamflow data were pre- 
pared for 13 gaging stations with 5 or more years of continuous 
record on and near the Idaho National Engineering Laboratory. 
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Statistical summaries of streamflow data for the Big and Little Lost 
Rivers and Birch Creek were analyzed as a requisite for a compre- 
hensive evaluation of the potential for flooding of facilities at the 
idaho National Engineering Laboratory. The type of statistical anal- 
yses performed depended on the length of streamflow record for a 
gaging station. Streamflow statistics generated for stations with 5 
to 9 years of record were: Magnitudes of monthly and annual 
flows; duration of daily mean flows; and maximum, median, and 
minimum daily mean flows. Streamflow statistics generated for sta- 
tions with 10 or more years of record were: Magnitudes of monthiy 
and annual flows; magnitudes and frequencies of daily low, high, 
instantaneous peak (flood frequency), and annual mean flows; du- 
ration of daily mean flows; exceedance probabilities of annual low, 
high, instantaneous peak, and mean annual flows; maximum, me- 
dian, and minimum daily mean flows; and annual mean and mean 
annual flows. 


5319 (DOE/NV/10845—19) Predicted fate of tritium 
residuum from groundwater tracer experiments in the Amar- 
gosa Desert, southern Nevada. Brikowski, T. Nevada Univ., 
Reno, NV (U:ited States). Water Resources Center. Jul 1993. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-S0NV10845. Order Number DE94003514. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Analytic solutions are used in this study to evaluate potential 
groundwater transport of tritium used in goundwater tracer tests 
southwest of the Nevada Test Site. Possible transport from this site 
is of interest because initial radionuclide concentrations were high 
and the site is close to goundwater discharge points (12 km). 
Anecdotal evidence indicates that 90 percent of these tracers were 
removed by pumping at the completion of the tests; this study ex- 
amines the probable transport of the tracers with and without the 
removal. Classical dispersive transport analytic solutions are used, 
treating the tracer test as a point slug injection. Input parameters 
for the solutions were measured at the site, and consideration of 
parameter uncertainty is incorporated in the results. With removal 
of the tracer, the maximum expected region with above-Safe Drink- 
ing Water Act (40 CFR 121) concentrations of tritium extends 5 km 
from the injection point, and does not reach any sites of public ac- 
cess. Detectable tritium from the tests is likely to have reached the 
Ash Meadows fault zone, but flow along the fault probably diluted 
the tracer to below detection limits before arrival at springs along 
the fault. Arrival at the springs would have occurred 20 to 25 years 
after the tests. Without removal of the tracer, the solutions indicate 
that tritium concentrations just above Safe Drinking Water Act stan- 
dards would have reached the Ash Meadows fault zone. In this 
case, detectable tritium might have been found in Devil's Hole or 
Longstreet Spring, the nearest points of possible public exposure. 


5320 (NREL/CP—200-5768-Vol.3, pp. 1623-1627) Woody 
biomass production in a spray irrigation wastewater treatment 
facility in North Carolina. Frederick, D. (North Carolina State 
Univ., Raleigh, NC (United States)); Lea, R.; Milosh, R. National 
Renewable Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106—Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 463p. Order Number DE94000436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Application of municipal wastewater to deciduous tree plantations 
offers a viable opportunity to dispose of nutrients and pollutants, 
while protecting water quality. Production of woody biomass for en- 
ergy or pulp mill furnish, using wastewater if feasible and markets 
exist in may parts of the world for this biomass. Plantations of 
sycamore (Platanus occidentalis L.), and sweetgum (Liquidambar 
styraciflua L.), have been established in Edenton, North Carolina 
for application of municipal wastewater. Research describing the 
dry weight biomass following the fifth year of seedling growth is 
presented along with future estimates for seedling and coppice 
yields. Ongoing and future work for estimating nutrient assimilation 
and wastewater renovation are described and discussed. 


5321 (NREL/CP-200-5768-Vol.3, pp. 1645-1650) Wastewa- 
ter sludge fertilization: Biomass productivity and heavy metal 





bioaccumulation in two Salix species grown in southern Que- 
bec (Canada). Teodorescu, T.|. (Jardin Botanique de Montreal, 
Quebec (Canada)); Labrecque, M.; Daigle, S.; Poisson, G. National 
Renewable Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106—Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 4638p. Order Number DE94000436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

More than other kind of trees, fast growing tree species, such as 
willows, can profit from sludge application. While sludges are good 
fertilizers, they may also contain heavy metals which could reduce 
productivity and cause risks to the environment. The main aims of 
the present research were to study: (1) the production capacity of 
Salix discolor and Salix viminalis when supplied with various 
amounts of dried and pelleted sludge; (2) the uptake, and accumu- 
lation of heavy metals. Unrooted cuttings were planted on sandy 
soil in large plastic pots and grown in outdoors for 20-week period. 
Five doses of sludge were applied: equivalent of 200 (T1), 160 
(T2), 120 (T3), 80 (T4) and 40 (T5) kg N per ha. Trees which 
received the largest amount of sludge showed the best growth re- 
sults. The stem-branch biomass was significantly higher for Salix 
viminalis. The relationship between the total yield biomass Y (t/ha) 
and the rate of fertilization X (kg N/ha) is linear. The regression 
equations of prediction biomass production were established as fol- 
lowing: Salix discolor Y = 1.807 + 0.037X and Salix viminalis Y = 
2.578 + 0.042X. For both species, greatest stems-branch biomass 
per gram of N applied were produced by treatments 1 and 2. The 
amount of nitrogen per leaf area (N/LA) and per leaf dry weight (N/ 
LW), were higher for Salix viminalis which leads us believe that its 
photosynthetic activity was better. The transfer coefficient did not 
vary between the species but was significantly different for Cd and 
Zn. The plants were able to absorb Cd and Zn but less of Ni, Hg 
and Cu and Pb. It was concluded that the dried and pelleted 
sludge can be a good fertilizer. The treatment is beneficial when 


Salix discolor and particulary Salix viminalis are used as vegetation 
fiters for wastewater sludge purification and production purposes. 


5322 (SRL-ETS—910257) Historical river flow rates for 
dose calculations. Carlton, W.H. Westinghouse Savannah River 
Co., Aiken, SC (United States). 10 Jun 1991. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE94002942. Source: OSTI; NTIS 
(documentation only); ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020; INIS; GPO Dep. 

Annual average river flow rates are required input to the LADTAP 
Computer Code for calculating offsite doses from liquid releases of 
radioactive materials to the Savannah River. The source of infor- 
mation on annual river flow rates used in dose calculations varies, 
depending on whether calculations are for retrospective releases or 
prospective releases. Examples of these types of releases are: 
Retrospective - releases from routine operations (annual environ- 
mental reports) and short term release incidents that have 
occurred. Prospective - releases that might be expected in the fu- 
ture from routine or abnormal operation of existing or new facilities 
(EIS’s, EID’S, SAR’S, etc.). This memorandum provides historical 
flow rates at the downstream gauging station at Highway 301 for 
use in retrospective dose calculations and derives flow rate data for 
the Beaufort-Jasper and Port Wentworth water treatment plants. 


5323 (SSI-P-560-90) Radioanalytical studies of anthro- 
pogenic radionuclides in an anoxic fjord. Roos, P. (Lund Univ. 
(Sweden). Dept. of Radiation Physics); Holm, E.; Sanchez, A.; 
Gastaud, J.; Nashkin, V.; Ballestra, S. Swedish Radiation Protec- 
tion Inst., Stockholm (Sweden). [1993]. 17p. Project SSI-P-560-90. 
Order Number DE94607316. Source: OSTI; NTIS; INIS. 

The vertical distribution of 299+249Ppy, 238py, 241 Am, Te, 187Cs 
and '4Cs has been studied in the permanently super-anoxic Fram- 
varen fjord in southern Norway. The adjacent Helvik fjord (slightly 
below 14 m depth) was studied with the respect to the same ra- 
dionuclides as a comparison for their distribution and levels during 
more normal conditions. Th was studied in both fjords as a repre- 
sentative for actinides in oxidation state +4. Vertical distribution of 
Pu, Am and Th in Framvaren all show increased concentration with 
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depth. Complex formation with DOC is believed to be the main 
course for this behaviour. Increasing 2°*Th with depth in sediment 
indicate possible remobilization of this element from the sediments. 
The limited water exchange between the two fjords is illustrated by 
the low 238Py/299+240Py ratio and the higher '*Cs/'57Cs ratio in 
Framvaren fjord. Concentration of °°Tc in Framvaren is also lower 
than compared to Helvik fjord. Concentration of °°Tc in Helvik and 
Framvaren fjord is approximately constant with depth. 


5324 (UCRL-ID-115047) Area 11 case study of radionu- 
clide movement by storm channel erosion: A baseline method 
and initial evaluation. Shinn, J.H.; Gouveia, F.J.; Patton, S.E.; 
Fry, C.O. Lawrence Livermore National Lab., CA (United States). 
Apr 1993. 68p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003879. Source: OSTI; NTIS; INIS; GPO Dep. 

At the Nevada Test Site (NTS), where radionuclide contamination 
is found in surface soils, there is potential for water erosion to 
move radionuclides beyond the boundaries of controlled areas and 
into channels cut by infrequent storms. This loss of control and the 
increased risk of further movement are issues which require the 
development of a method for the quantitative monitoring of contam- 
ination and calculation of the radionuclide-movement rate. In this 
report the authors develop a method which is used to measure the 
amount and rate of movement of americium-241 (*41Am) in a 
storm channel, and which offers special features for establishment 
of baseline concentrations. This method was applied to the stand- 
ing problem of the erosion of the plutonium contaminated “ground 
zero” area of site “11D” in Area 11 of NTS. By establishing *47Am 
concentrations in the storm channel, the concentrations of 
239+240Pu can also be calculated using a previously determined 
239+240 Py/241 Am ratio from soil samples collected in Area 11. The 
method utilizes systematic field surveys with a field instrument for 
detection of low-energy radiation (FIDLER), and provides a compu- 
tational method which, when validated, could become a standard 
procedure for monitoring radionuclide movement in the washes and 
storm channels throughout the NTS. 


5325 (UCRL-JC—114683) Interpreting the implied merid- 
ional oceanic energy transport in AMIP. Randall, D.A. (Colorado 
State Univ., Fort Collins, CO (United States)); Gleckler, PJ. 
Lawrence Livermore National Lab., CA (United States). Sep 1993. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940115-8: 74. American Meteo- 
rological Society annual meeting, Nashville, TN (United States), 
23-28 Jan 1994). Order Number DE94001538. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Atmospheric Model intercomparison Project (AMIP) was out- 
lined in Paper No. CLIM VAR 2.3 (entitled ‘The validation of ocean 
surface heat fluxes in AMIP’) of these proceedings. Preliminary re- 
sults of AMIP subproject No. 5 were also summarized. In particular, 
zonally averaged ocean surface heat fluxes resulting from various 
AMIP simulations were intercompared, and to the extent possible 
they were validated with uncertainties in observationally-based esti- 
mates of surface heat fluxes. The intercomparison is continued in 
this paper by examining the Oceanic Meridional Energy Transport 
(OMET) implied by the net surface heat fluxes of the AMIP simula- 
tions. As with the surface heat fluxes of the AMIP simulations. As 
with the surface heat fluxes, the perspective here will be very 
cursory. The annual mean implied ocean heat transport can be es- 
timated by integrating the zonally averaged net ocean surface heat 
flux, Ngj¢, from one pole to the other. In AGCM simulations (and 
perhaps reality), the global mean N,;, is typically not in exact bal- 
ance when averaged over one or more years. Because of this, an 
important assumption must be made about changes in the distribu- 
tion of energy in the oceans. Otherwise, the integration will yield a 
non-zero transport at the endpoint of integration (pole) which is not 
physically realistic. Here the authors will only look at 10-year means 
of the AMIP runs, and for simplicity they assume that any long 
term imbalance in the global averaged N,;, will be sequestered (or 
released) over the global ocean. Tests have demonstrated that the 
treatment of how the global average energy imbalance is assumed 
to be distributed is important, especially when the long term imbal- 
ances are in excess of 10 W m-?. However, this has not had a 
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substantial impact on the qualitative features of the implied heat 
transport of the AMIP simulations examined thus far. 


5326 (USGS-OFR-93-438) Streamflow and selected pre- 
cipitation data for Yucca Mountain and vicinity, Nye County, 
Nevada, water years 1983-85. Pabst, M.E.; Beck, D.A.; Glancy, 
P.A.; Johnson, J.A. Geological Survey, Carson City, NV (United 
States). 1993. 70p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al08-78ET44802 ; Al08-92NV10874 
Order Number DE94003607. Source: OSTI; NTIS; INIS; GPO Dep. 

Streamflow and precipitation data collected at and near Yucca 
Mountain, Nevada, during water years 1983-85, are presented in 
this report. The data were collected and compiled as part of the 
studies the US Geological Survey is making, in cooperation with 
the US Department of Energy, to characterize surface-water hy- 
drology in the Yucca Mountain area. Streamflow data include daily 
mean discharges and peak discharges at 4 complete-record gaging 
stations and peak discharges at 10 crest-stage, partial-record 
stations and 12 miscellaneous sites. Precipitation data include cu- 
mulative totals at 12 stations maintained by the US Geological 
Survey and daily totals at 17 stations maintained by the Weather 
Service Nuclear Support Office, National Oceanic and Atmospheric 
Administration. 


5327 (WSRC-MS-—93-371) CERCLA interim action at the 
Par Pond unit: A case study. Hickey, H.M. (Westinghouse Sa- 
vannah River Co., Aiken, SC (United States)); Matthews, S.S.; 
Neal, L.W.; Weiss, W.R. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1993]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-931095-38: Department of Energy environmental remedia- 
tion conference, Augusta, GA (United States), 24-28 Oct 1993). 
Order Number DE94002046. Source: OSTI; NTIS; INIS; GPO Dep. 

The Par Pond unit designated under CERCLA consists of sedi- 
ments within a Savannah River Site (SRS) cooling water reservoir. 
The sediments are contaminated with radionuclides and nonra- 
dioactive constituents from nuclear production reactor operations. 
The mercury in Par Pond is believed to have originated from the 
Savannah River. Because of Par Pond Dam safety Issues, the wa- 
ter level of the reservoir was drawn down, exposing more than 
1300 acres of contaminated sediments and triggering the need for 
CERCLA interim remedial action. This paper presents the interim 
action approach taken with Par Pond as a case study. The ap- 
proach considered the complexity of the Par Pond ecosystem, the 
large size of Par Pond, the volume of contaminated sediments, 
and the institutional controls existing at SRS. The Environmental 
Protection Agency (EPA) considers units with large volumes of low- 
concentration wastes, as is the case with Par Pond, to be “special 
sites.” Accordingly, EPA guidance establishes that the range of al- 
ternatives developed focus primarily on containment options and 
other remedial approaches that mitigate potential risks associated 
with the “special site.” The remedial alternatives, according to EPA, 
are not to be prohibitively expensive or difficult to implement. This 
case study also is representative of the types of issues that will 
need to be addressed within the Department of Energy (DOE) 
complex as nuclear facilities are transitioned to inactive status and 
corrective/remedial actions are warranted. 


5328 (YJT—93-14) Summary report on groundwater chem- 
istry. Lampen, P. (Fintact Ky, Helsinki (Finiand)); Snellman, M. 
Nuclear Waste Commission of Finnish Power Companies, Helsinki 
(Finland). Jul 1993. 205p. Order Number DE94607318. Source: 
OSTI; NTIS; INIS. 

The preliminary site investigations for radioactive waste disposal 
{in Finland) carried out by Teollisuuden Voima Oy (TVO) during the 
period 1987 to 1992 yielded data on hydrogeochemistry from a to- 
tal 337 water samples. The main objective of the groundwater 
chemistry studies was to characterize groundwaters at the investi- 
gation sites and, specifically, to create a concept for the mean 
residence times and evolution of groundwater by means of isotopic 
analyses. Moreover, the studies yielded input data for geochemical 
modelling and the performance assessment. Samples were taken 
from deep boreholes (with a depth of 500 to 1000 m), percussion- 
drilled boreholes (depth approx. 200 m), flushing-water wells 
(approx. 100 m) and multi-level pietzometers (approx. 100 m) used 
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in the hydrological tests. The water used for drilling the deep bore- 
holes was taken from local flushing-water wells, whose water was 
also analyzed in detail. The flushing water used in drilling was 
marked with two tracers, iodine and uranine, analyzed with two dif- 
ferent methods. For reference purposes, samples were also taken 
from surficial and groundwaters over a large area surrounding the 
investigation site. Precipitation over a period of at least one year 
was collected at all the five investigation sites and the samples 
were analyzed in great detail, particularly with regard to isotopes. 
Similarly, snow profile samples representing precipitation during the 
entire winter was taken from each site at least once. 


5329 (Y/SUB-92-YP507C/1/P1) Groundwater quality as- 
sessment for the Bear Creek Hydrogeologic Regime at the 
Y-12 Plant: 1991 groundwater quality data and calculated rate 
of contaminant migration. Oak Ridge Y-12 Plant, TN (United 
States); HSW Environmental Consultants, Inc., Oak Ridge, TN 
(United States). Feb 1992. 852p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. Order 
Number DE94002581. Source: OSTI; NTIS; INIS; GPO Dep. 

The report contains groundwater and surface water quality data 
obtained during the 1991 calendar year at several hazardous and 
non- hazardous waste management facilities associated with the 
US Department of Energy (DOE) Y-12 Plant (Figure 1). These 
sites are southwest of the Y-12 Plant complex within the Bear 
Creek Hydrogeologic Regime (BCHR), which is one of three 
regimes defined for the purposes of groundwater and surface-water 
quality monitoring and remediation (Figure 2). The Environmental 
Management Department of the Y-12 Plant Health, Safety, Envi- 
ronment, and Accountability (HSEA) Division manages the 
monitoring activities in each regime as part of the Y-12 Plant 
Groundwater Protection Program (GWPP). 
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5330 (PNL—8916) A preliminary survey of selected struc- 
tures on the Hanford Site for Townsend’s big-eared bat 
(Plecotus townsendii). Becker, J.M. Pacific Northwest Lab., Rich- 
land, WA (United States). Oct 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94003268. Source: OSTI; NTIS; GPO Dep. 

A preliminary survey of selected structures on the Hanford Site 
for Townsend's big-wed bat (Plecotus townsendii) was conducted 
by Pacific Northwest Laboratory (PNL) in August and September 
1993. The Westinghouse Hanford Company (WHC) commissioned 
PNL to evaluate the potential for this bat, a candidate for federal 
protection, to occur in buildings potentially affected by decontami- 
nation and decommissioning operations under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CER- 
CLA). The project involved identifying structures that contained 
bats and determining whether Townsend's big-eared bats were 
among those present. The survey focused on deactivated reactors, 
other buildings in the 100D and 100K Areas, canyon buildings in 
the 200 Areas, and other structures reported to contain bats. Dur- 
ing this six-week survey, Townsend's big-wed bat was not located. 
However, some structures likely to contain bat colonies were un- 
able to be surveyed and others were only partially surveyed. These 
require further investigation over a longer period of time before a fi- 
nal determination on this species can be made. Of the buildings 
surveyed, the reactors and their associated buildings provided 
roosting sites most used by bats. No bats were found in canyon 
buildings in the 200 areas. These buildings are occupied, well- 
lighted, and offer few entrances for bats. They are also probably 
too distant from the Columbia River Shoreline, which constitutes 
the most important bat foraging habitat. We recommend that the 
remaining reactors and buildings, with emphasis on subterranean 
tunnels and basements, be surveyed during a more extended time 
period, i.e., June through September 1994. 
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Refer also to citation(s) 4617, 5284, 5430 


5331 (DOE/ER/14028-3) Regulation of photosynthetic 
membrane components in cyanobacteria: Annual report, June 
1, 1991 to May 31, 1992. Sherman, L.A. Purdue Research Foun- 
dation, Lafayette, IN (United States). Biological Science Dept. 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14028. Order Number 
DE94003113. Source: OSTI; NTIS; GPO Dep. 

The goals of this proposal were two-fold: (1) to analyze the 
impact of mutations in the Mn-stabilizing protein (MSP) on O,- 
evolution; and (2) to analyze the effect of iron deficiency on 
membrane assembly in cyanobacteria. The mutations in the psbO 
gene were performed in the transformable and photoheterotrophic 
cyanobacterium Synechococcus sp. PCC6803; this strain allows 
PSII mutations to be propagated under nonphotosynthetic condi- 
tions. The research with iron deficiency was performed in the 
cyanobacterium Synechococcus sp. PCC7942, which is trans- 
formable and which has been used previously for all of the authors 
nutritional-deficiency research. The Synechocystis psbO gene en- 
codes the 33 kDa Mn-stabilizing protein (MSP) of PSII. MSP is an 
extrinsic protein situated on the lumenal face on the thylakoid 
membrane, and has been implicated in the stabilization of two of 
the four Mn atoms, which form the catalytic center of the H20- 
splitting reaction. There has been a long-standing controversy 
surrounding the problem. All previous genetic results indicated that 
MSP was required for O2-evolution in vivo. In contrast, biochemical 
depletion/reconstitution studies suggested that MSP is not abso- 
lutely essential, but promotes optimal rates of O2-evolving activity 
by accelerating certain catalytic steps of the reaction cycle. 


5332 (DOE/ER/142739-T1) Catalytic oxidation of hydrocar- 
bons by dinuclear iron complexes: Progress report. 
Caradonna, J.P. Yale Univ., New Haven, CT (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER14279. Order Number 
DE94001051. Source: OSTI; NTIS; INIS; GPO Dep. 

Our efforts during the past eight months were directed towards 
characterizing synthetic complexes that model the electronic and 
reactivity properties of the active site of methane monooxygenase 
(MMO), a metalloenzyme found in methanotrophic bacteria respon- 
sible for the biological oxidation of methane to methanol. We have 
investigated the structuraVelectronic and reactivity properties of a 
series of dinuclear model complexes that can _ function 
as oxygen atom transfer catalysts. In particular, our 
studies focused on [Fe*+s(HsHbab)o(N-MelM)], its DMF sol- 
vated form, [Fe**s(HoHbab)2(DMF)2(N-MelM)], and the mixed 
valent species [[Fe**2(H2Hbab)o(DMF)4]*, (HgHbab = 1,2- 
bis(2-hydroxybenzamido) benzene). We have also examined 
[Fe**+2(H2Hbab)o(DMF)4]*,  [Fe°+2(H2Hbab)o(OMe)2], and y- 
oxo[Fe*+(H2Hbab)2(DMF)2], which are unable to act as oxygen 
atom transfer catalysts. 


5333 (LA-UR-93-3851) Neutron and x-ray scattering stud- 
ies of the interactions between Ca”+-binding proteins and their 
regulatory targets: Comparisons of troponin C and calmodulin. 
Trewhella, J.; Olah, G.A. Los Alamos National Lab., NM (United 
States). [1993]. 15p. Sponsored by National Insts. of Health, 
Bethesda, MD (United States). DOE Contract W-7405-ENG-36. 
(CONF-920821—-4: 4. international conference on biophysics and 
synchrotron radiation, Tsukuba (Japan), 30 Aug - 5 sep 1992). Or- 
der Number DE94002706. Source: OSTI; NTIS; GPO Dep. 

The regulatory proteins calmodulin and troponin C share a strik- 
ingly unusual overall structure. Their crystal structures show each 
protein consists of two structurally homologous globular domains 
connected by an extended, solvent exposed alpha-helix of = 8 
turns. Calmodulin regulates a variety of enzymes that show remark- 
able functional and structural diversity. This diversity extends to the 
amino acid sequences of the calmodulin-binding domains in the 
target enzymes. In contrast with calodulin, troponin C appears to 
have a single very specialized function. It is an integral part of the 
troponin complex, and Ca?* binding to troponin c results in the re- 
lease of the inhibitory function of troponin |, which eventually leads 
to actin-binding to myosin and the triggering of muscle contraction. 
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Small-angle scattering has been particularly useful for studying the 
dumbbell shaped proteins because the technique is very sensitive 
to changes in the relative dispositions of the two globular domains. 
Small-angle scattering, using x-rays or neutrons, gives information 
on the overall shapes of proteins in solution. Small-angle scattering 
studies of calmodulin and its complexes with calmodulin-binding 
domains from various target enzymes have played an important 
role in helping us understand the functional role of its unusual sol- 
vent exposed helix. Likewise, small-angle scattering has been used 
to study troponin C with various peptides, to shed light on the simi- 
larities and differences between calmodulin and troponin C. 


5503 Cytology 


5334 (LA-UR-93-4088) Temporal stochasticity leads to 
nondeterministic chaos in a model for blood cell production. 
Mehr, R. (Weizmann Inst. of Science, Rehovot (Israel). Dept. of 
Applied Mathematics); Agur, Z. Los Alamos National Lab., NM 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9309185-5: Fluctuations and order: the new synthesis workshop, 
Los Alamos, NM (United States), 9-12 Sep 1993). Order Number 
DE94003943. Source: OSTI; NTIS; GPO Dep. 

All types of blood cells are formed by differentiation from a small 
population of pluripotent stem cells in the bone marrow. This popu- 
lation should maintain the balance between self-renewal and 
differentiation, even under severe perturbations, e.g. the massive 
cell death caused by chemotherapy or irradiation. The authors con- 
structed a cellular-automata model for bone marrow dynamics, 
which retrieves its homeostatic capabilities even under periodic 
perturbations with constant or random amplitude. However, tempo- 
rally stochastic perturbations result in a chaotic-like behavior. 
Several methods of analysis failed to distinguish between the time 
series in this case and a chaotic time series, although the chaotic- 
like behavior has no deterministic source. 


5504 Genetics 
Refer also to citation(s) 3939, 5427, 5428, 5429, 5430, 5445 


5335 (CONF-9306237—4) The torsion space nucleic acids 
molecular mechanics program DUPLEX: Surveying conforma- 
tion space by potential energy minimization: Progress report. 
Hingerty, B.E. (Oak Ridge National Lab., TN (United States)); 
Broyde, S. Oak Ridge National Lab., TN (United States); New York 
Univ., NY (United States). Dept. of Biology. [1993]. 11p. Sponsored 
by USDOE, Washington, DC (United States);Department of Health 
and Human Services, Washington, DC (United States). DOE Con- 
tract AC05-840R21400 ; FG02-90ER60931. Grant NIH CA 28028; 
Grant NIH RR 006458. From 8. conversation in the discipline 
biomolecular stereodynamics; Albany, NY (United States); Jun 
1993. Order Number DE94002441. Source: OSTI; NTIS; GPO Dep. 

It has been 21 years since the inception of the program DU- 
PLEX. Now that “molecular modeling” (encompassing quantum 
mechanics, molecular mechanics and dynamics, and computer 
graphics) has become something of a trade, the time seems ripe 
for us to offer a brief perspective of our efforts since the beginnings 
of the field. The purpose in writing the program was to solve the 
crystal structure of Ca**-GpC, an RNA subunit for which x-ray 
diffraction data had been collected by T. Sato. No trial structure 
was available to aid in solving the phase problem in the Fall of 
1972 and we hoped to generate one by potential energy minimiza- 
tion. We hoped to compute not only the conformation of the GpC 
molecule, but also its packing scheme in the unit cell, a feat that 
had never before been performed for a nucleic acid subunit. In- 
deed, only one dinucleoside monophosphate crystal structure, that 
of UpA, had been previously solved and its structure was very dif- 
ferent from that of GpC. 


5336 (LBL-33706) Data management tools for genomic 
applications: A progress report. Markowitz, V.M.; Chen, I-Min A. 
Lawrence Berkeley Lab., CA (United States). Sep 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9309277—1: DEXA conference, 
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Prague (Czech Republic), 6-8 Sep 1993). 
DE94003253. Source: OSTI; NTIS; GPO Dep. 
We report in this paper on the development of data management 
tools that allow scientist to construct and manipulate genomic data 
bases in terms of application-specific objects and protocols. We 
are developing tools for specifying genomic datahase structures, as 
well as for entering, changing, maintaining, browsing and querying 
data in genomic data bases. These tools are based on the Object- 
protocol Model (OPM) developed by us and target commercial 
relational database management systems which are widely used in 
molecular biology laboratories. OPM allows scientists to interact 
with genomic databases in terms of their own frame or reference, 
namely genomic objects and protocols. Databases developed using 
the data management tools are easier to use, manage, and adapt. 


Order Number 


5337 (PNL-8500-Pt.1, pp. 95-99) GnomeView version 1.0 
beta. Douthart, R.J. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1993. In Pacific Northwest Laboratory Annual Report 
for 1992 to the DOE Office of Energy Research: Part 1, Biomedical 
sciences. 178p. Order Number DE93016572. Source: OSTI; NTIS. 

GnomeView is a tool for exploring information generated by the 
Human Genome Project. GnomeView provides both graphical and 
textual styles of data presentation. It integrates retrieved database 
information in such a way that the user can navigate smoothly 
across databases and between different levels in the mapping hier- 
archy. Version 1.0 Beta, a test version of the interface with access 
to Genome Data Base (GDB) and GenBank, is being installed at a 
number of selected sites. This article discusses database integra- 
tion, database accomodation, database objects, and the 
GnomeView graphics user interface. 3 figs. 
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5338 (BNL-49461) Recent upgrade of the in vivo neutron 
activation facility at Brookhaven National Laboratory. Ma, R. 
(Brookhaven National Lab., Upton, NY (United States)); Dilmanian, 
F.A..; Rarback, H.; Meron, M.; Kamen, Y.; Yasumura, S.; Weber, 
D.A.; Stamatelatos, |.E.; Lidofsky, LuJ.; Pierson, R.N. Jr. 
Brookhaven National Lab., Upton, NY (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States);Department of Health and Human Services, Washington, 
DC (United States). DOE Contract AC02-76CH00016. Grant 1- 
PO1-DK42618. (CONF-921167—1: International symposium on in 
vivo body composition studies, Houston, TX (United States), 10-12 
Nov 1992). Order Number DE94001384. Source: OSTI; NTIS; 
GPO Dep. 

The in vivo neutron activation facility at Brookhaven National 
Laboratory consists of a delayed- and a prompt-gamma neutron 
activation (DGNA and PGNA) system and an inelastic neutron 
scattering (INS) system. The total body contents of several basic 
elements, including potassium, calcium, chlorine, sodium, and 
phosphorus are measured at the DGNA system; total body carbon 
is measured at the INS system; and the nitrogen-tohydrogen ratio 
is measured at the PGNA system. Based on the elemental compo- 
sition, body compartments, such as total body fat and total body 
protein can be computed with additional independently measured 
parameters, such as total body water, body size, and body weight. 
Information on elemental and compartmental body composition ob- 
tained through neutron activation analysis is useful, if not essential, 
for research on growth, malnutrition, aging diseases, such as os- 
teoporosis and acquired immunodeficiency syndrome in which the 
progression of the illness is closely related to changes in major 
body compartments, such as bone, adipose tissue, and muscle. 
The DGNA system has been modified and upgraded several times 
since it was first built. Recently, all three systems underwent major 
upgrades. This upgrading and some preliminary studies carried out 
with the modified facilities are reported here. 
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5339 (DOE/ER/60892—4) Synthesis and in-vivo detection 
of boronated compounds for use in BNCT: Final progress re- 
port, August 1, 1989—April 30, 1993. Kabalka, G.W. University of 
Tennessee Medical Center, Knoxville, TN (United States). Dept. of 
Radiology. Aug 1993. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-89ER60892. Order Num- 
ber DE94001899. Source: OSTI; NTIS; GPO Dep. 

Carboranes contain ten boron atoms in a_ three-dimensional 
space equivalent to a benzene ring; consequently, the carborane 
isomers can be utilized to prepare a variety of boron-rich agents 
for potential use in boron-neutron capture therapy. We developed 
synthetic methodology suitable for use with carboranes preparing 
amino acids and other physio-logically active compounds of poten- 
tial use in BNCT. The methodology involves the conversion of 
simple carboranes into more complex, reactive organometallic 
reagents which can then be utilized to prepare agents which will 
target the nuclei of tumor cells. Specific examples include the pro- 
jected syntheses of boron analogs of known intercolators such as 
Diazaquone (AZQ) which have been proven effectiveness in 
chemotherapy. We have also synthesized and carried out biodistri- 
bution studies of gadolinium labeled liposomes (GLL) which were 
developed in our laboratory. Gadolinium like boron-10, has an ex- 
cellent neutron cross section and is considered to be of potential 
use in neutron capture therapy. GLL are constructed by adding 
gadolinium based amphiphiles. 


5340 (1A-1481, pp. 135) Comparison of °°" Tc-Teboroxime 
with 2'Thalium in the detection of coronary artery disease: 
Preliminary results. Weininger, J.; Hellmann, C.; Chouraqui, P. Is- 
rael Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 
1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TECHNETIUM 99/diagnostic uses; CORO- 
NARIES; OXIMES; TECHNETIUM COMPOUNDS 


5341 (INIS-mf-13746, pp. 7) Radiopharmaceuticals for un- 
derstanding the brain. Yonekura, Y. (Kyoto Univ. (Japan)); Saji, 
H.; Horiuchi, K. Australian Inst. of Nuclear Science and Engineer- 
ing, Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158—: 
1. Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BRAIN/metabolism; RADIOPHARMACEU- 
TICALS/brain; BRAIN; METABOLISM; CARBON 11; DIAGNOSIS; 
DYNAMIC FUNCTION STUDIES; FLUORINE 18; IMAGES; NEU- 
ROLOGY; NITROGEN 13; OXYGEN 15; POSITRON COMPUTED 
TOMOGRAPHY; RADIOPHARMACEUTICALS; RESOLUTION; 
SENSITIVITY; SINGLE PHOTON EMISSION COMPUTED TO- 
MOGRAPHY 


5342 (INIS-mf-13746, pp. 27) Boron influence on maxi- 
mum therapeutic depth in thermal neutron capture therapy. 
Wallace, S.A. (Australian Nuclear Science and Technology Organi- 
sation, Lucas Heights, NSW (Australia)); Allen, B.J.; Mathur, J.N. 
Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. 94p. Sponsored by Australian Inst. 
of Nuclear Science and Engineering, Lucas Heights, NSW (Aus- 
tralia). (CONF-9302158-: 1. Australian-Asian conference on 
radiation science and nuclear medicine, Sydney (Australia), 17-19 
Feb 1993). In The first Australian-Asian conference on radiation 
science and nuclear medicine: conference handbook. Order Num- 
ber DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 3 refs. BORON 10/computerized simula- 
tion; BORON 10/depth dose distributions; NEUTRON CAPTURE 
THERAPY/boron 10; NEUTRON CAPTURE THERAPY /thermal 
neutrons; BIOLOGICAL MODELS; BRAIN; EXPERIMENTAL DATA; 
MONTE CARLO METHOD; NEOPLASMS; RADIOTHERAPY 


5343 


(INIS-mf-13746, pp. 28) HIFAR epithermal neutron 
beam for boron neutron capture therapy for cancer. Carolan, 
M. (Wollongong Univ., NSW (Australia)); Mathur, J.; Allen, B.J.; 
Harrington, B.V.; Meriaty, H. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights, NSW (Australia). 1991. 94p. 





(CONF-9302158—: 1. Australian-Asian conference on radiation sci- 
ence and nuclear medicine, Sydney (Australia), 17-19 Feb 1993). 
In The first Australian-Asian conference on radiation science and 
nuclear medicine: conference handbook. Order Number 
DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EPITHERMAL NEUTRONS/neutron cap- 
ture therapy; NEUTRON CAPTURE THERAPY/boron; BEAM 
SHAPING; EXPERIMENTAL DATA; FILTERS; GAMMA RADIA- 
TION; HIFAR REACTOR; M CODES; MONTE CARLO METHOD; 
NEOPLASMS; BORON; RADIATION DOSES 


5344 (INIS-mf-13746, pp. 29) Optimization of neutron cap- 
ture radiography for analysis of boron-10 in tissues. Meriaty, 
H.A. (Australian Nuclear Science and Technology Organisation, 
Lucas Heights, NSW (Australia)); Allen, B.J. Australian Inst. of Nu- 
clear Science and Engineering, Lucas Heights, NSW (Australia). 
1991. 94p. (CONF-9302158—: 1. Australian-Asian conference on 
radiation science and nuclear medicine, Sydney (Australia), 17-19 
Feb 1993). In The first Australian-Asian conference on radiation 
science and nuclear medicine: conference handbook. Order Num- 
ber DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs. BORON/uptake; NEUTRON RA- 
DIOGRAPHY/boron; ALPHA PARTICLES; BORON; UPTAKE; 
BORON 10 TARGET; CARBON 14; ETCHING; EXPERIMENTAL 
DATA; EXPERIMENTAL NEOPLASMS; LITHIUM 7; MICE; 
NEUTRON CAPTURE THERAPY; NEUTRON REACTIONS; NI- 
TROGEN 14 TARGET; PROTONS; QUANTITATIVE CHEMICAL 
ANALYSIS; RADIATION DETECTORS; RADIOACTIVATION; TIS- 
SUE DISTRIBUTION 


5345 (INIS-mf-13746, pp. 30) Instrumental methods for in- 
vestigating boron uptake in tumour cells in neutron capture 
therapy. Setiawan, Y. (Sydney Univ., Sydney, NSW (Australia). 
Pharmacy Dept. and Electron Microscope Unit); Moore, D.E. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1991. 94p. Sponsored by Australian Research 
Council, Canberra, ACT (Australia). (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BORON/neutron radiography; BORON/ 
spatial dose distributions; NEUTRON CAPTURE THERAPY/boron; 
BORON; ELECTRON SPECTROSCOPY; EXPERIMENTAL DATA; 
INFRARED SPECTRA; RESOLUTION; SENSITIVITY; SPECI- 
FICITY; TUMOR CELLS; UPTAKE 


5346 (INIS-mf-13746, pp. 44) Towards epithermal boron 
neutron capture therapy for cancer. Allen, B.J. (Australian Nu- 
clear Science and Technology Organisation, Lucas Heights, NSW 
(Australia)). Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. METASTASES/neutron capture 
therapy; NEUTRON CAPTURE THERAPY/epithermal neutrons; 
DOGS; EXPERIMENTAL DATA; EXPERIMENTAL NEOPLASMS; 
LOCAL RADIATION EFFECTS; METASTASES; RADIATION DOSE 
DISTRIBUTIONS; RATS; UPTAKE 


5347 (INIS-mf—13746, pp. 68) improved dose estimates 
using transmission based SPECT reconstruction. Hutton, B.F. 
(Royal Prince Alfred Hospital, Camperdown, NSW (Australia). Dept. 
of Nuclear Medicine); Meikle, S.R.; Bailey, D.L.; Ebrel, S.; Farleigh, 
P.; Osiecki, A.; Fulton, R.; Hudson, M.; Larkin, R. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1991. 94p. (CONF-9302158—: 1. Australian-Asian conference on 
radiation science and nuclear medicine, Sydney (Australia), 17-19 
Feb 1993). In The first Australian-Asian conference on radiation 
science and nuclear medicine: conference handbook. Order Num- 
ber DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. 2 refs. LUNGS/technetium 99; RADIATION 
DOSES/algorithms; SINGLE PHOTON EMISSION COMPUTED 
TOMOGRAPHY/radiation doses; ACCURACY; ANALYTICAL SO- 
LUTION; DIAGNOSIS; EXPERIMENTAL DATA; IN VIVO; LUNGS; 
PATIENTS; ALGORITHMS; SCINTISCANNING; STATISTICAL 
MODELS; UPTAKE 


5348 (INIS-mf-13746, pp. 69) Molecular nuclear medicine 
- a new frontier. Yeh, P.S. (National Yang-Ming Medical College, 
Taipei (China)). Australian Inst. of Nuclear Science and Engineer- 
ing, Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158—: 
1. Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR MEDICINE/moiecular biology; 
BIOCHEMISTRY; BIOSYNTHESIS; DYNAMIC FUNCTION STUD- 
IES; GENETICS; MOLECULAR STRUCTURE 


5349 (INIS-mf-13746, pp. 70) In-vitro dosimetry estimation 
using quantitative whole body positron emission tomography. 
Meikle, S.R. (Royal Prince Alfred Hospital, Camperdown, NSW 
(Australia). Dept. of Nuclear Medicine); Towson, J.; Bailey, D.L.; 
Hutton, B.F.; Dahlbom, M.; Cherry, S.R. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 
94p. (CONF-9302158—: 1. Australian-Asian conference on radiation 
science and nuclear medicine, Sydney (Australia), 17-19 Feb 
1993). In The first Australian-Asian conference on radiation science 
and nuclear medicine: conference handbook. Order Number 
DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. POSITRON COMPUTED TO- 
MOGRAPHY/whole-body counting; RADIONUCLIDE KINETICS/ 
positron computed tomography; ATTENUATION; CORRECTIONS; 
DOSIMETRY; EXPERIMENTAL DATA; IMAGE PROCESS- 
ING; PHANTOMS; SENSITIVITY; SIGNAL-TO-NOISE RATIO; 
THREE-DIMENSIONAL CALCULATIONS; TWO-DIMENSIONAL 
CALCULATIONS 


5350 (INIS-XN-473) Regulations concerning approval etc. 
of radiographs laid down by Royal Decree of 24 June 1977. 
Norway. 1 Aug 1977. 2p. (In Norwegian). Order Number 
DE94609507. Source: OSTI; NTIS; INIS. 

These Regulations provide for the licensing and approval of 
radiographers in Norway. The licences are issued by the health au- 
thorities. The Regulations were amended on 6 November 1980, 29 
October 1981 and 4 July 1991. (NEA). 


5351 (JINR—9-93-59) A medical proton synchrotron. 
Kuzmiak, M. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Aleksandrov, V.S.; Babalykin, N.I.; Sediak, J. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1993. 
14p. (in Russian). Order Number DE94607611. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A special medical weak-focusing synchrotron using only wedge 
focusing at dipole ends, is proposed to make a proton cancer ther- 
apy. A new method of the turn number calculation in a proton 
synchrotron allowing to calculate the energy gain per turn, is for- 
mulated. 13 refs.; 10 figs.; 1 tab. 


5352 (SSI-93-09) Reports of the isotope committee 1991. 
Alvarez, M. Swedish Radiation Protection Inst., Stockholm (Swe- 
den). 8 Apr 1993. 12p. (In Swedish). Order Number DE94607574. 
Source: OSTI; NTIS; INIS. 

Reports the use of radionuclides for in vivo diagnostic and thera- 
peutic purpose in Sweden 1991. 


5507 Microbiology 


Refer also to citation(s) 2906, 2934, 2984, 2996, 3005, 3274, 
5230, 5254 


5520 Public Health 
Refer also to citation(s) 3885, 5243 
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5353 (CONF-910981-, pp. 627-632) An overview of public 
health service health-related activities as they relate to the De- 
partment of Energy’s environmental restoration program. 
Kocher, P.L.; Bashor, M.M. USDOE Assistant Secretary for Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Environmental Restoration. 1991. From 
Environmental remediation '91 conference; Pasco, WA (United 
States); 8-11 Sep 1991. In Environmental remediation 1991: 
“Cleaning up the environment for the 21st Century”. 896p. Order 
Number DE93010652. Source: OSTI; NTIS; INIS. 

The Agency for Toxic Substances and Disease Registry 
(ATSDR) was created by the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act of 1980 (CERCLA) as an 
agency of the Public Health Service. Under the Superfund Amend- 
ments and Reauthorization Act of 1986 (SARA; CERCLA as 
amended), the public health responsibilities of ATSDR were greatly 
expanded. Among the responsibilities are (1) preparing health as- 
sessments for each site proposed for or listed on the National 
Priorities List (NPL) established by the US Environmental Protec- 
tion Agency; (2) conducting epidemiologic and other health studies 
around NPL sites; (3) establishing registries of exposed individuals; 
(4) establishing health surveillance programs; (5) developing toxi- 
cological profiles for hazardous substances; (6) performing health 
and emergency response consultations; and (7) performing other 
health-related activities (e.g., health education). In October 1990, 
ATSDR signed a memorandum of understanding (MOU) with the 
Department of Energy (DOE) headquarters requiring that DOE op- 
erations offices sign interagency agreements (IAGs) with ATSDR 
for its conduct of 104(i) health activities at DOE sites. These activi- 
ties include health assessments, related health studies such as 
surveillance programs, epidemiologic studies, and registries of ex- 
posed persons, and toxicological profiles of hazardous substances 
unique to DOE sites. ATSDR’s studies will focus more on an as- 
sessment of the health risk to human populations residing in and 
around DOE sites than on an evaluation of the health risk to work- 
ers on site. Nevertheless, CERCLA, the MOU, and site-specific 
IAGs authorize ATSDR’s access to health and environmental data 
concerning each site. The IAGs contemplate that ATSDR work 
closely with DOE operations offices in their implementation of their 
respective environmental restoration programs. 


5354 (CONF-910981—, pp. 643-648) Implementation of 29 
CFR 1910.120 at a multiple-contractor operated facility. Vin- 
cent, OL. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation ’91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The application of 29 CFR 1910.120, Hazardous Waste Opera- 
tions and Emergency Response, at a complex former Department 
of Energy production facility has been extremely complicated. The 
requirements established by this Occupational Safety and Health 
Administration standard are extremely complex and have required 
a significant expenditure of resources to implement. A discussion 
of both the specific requirements of the standard are provided 
along with some of the implementation strategies employed and 
difficulties encountered. Additionally, a detailed discussion of the 
scope of the standard is presented. The Fernald Environmental 
Management Project (FEMP) formally the Feed Materials Produc- 
tion Center, at Fernald, Ohio is a former DOE production facility 
which has incurred a dramatic change in mission in becoming an 
environmental restoration site. Accompanying this mission change 
was the inclusion of the site on the National Priorities List (NPL). 
With the initiation of environmental restoration activities, a realiza- 
tion of the extent of application of 29 CFR 1910.120, Hazardous 
Waste Operations and Emergency Response, has been realized. 
The application of this OSHA mandated requirement at a 425 
hectare facility employing over 1500 contractor and government 
personnel, with several hundred separate companies represented, 
has been extremely complicated. Compliance initially resulted in 
the stoppage of several projects and the delay of even more at 
considerable cost to the Department of Energy. This paper dis- 
cusses how 29 CFR 1910.120 has been implemented at the 
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FEMP, how the problems encountered have been solved and how 
continuing problems are being evaluated. The following topics are 
discussed separately: 1. Description and Scope of the Standard; 2. 
Site Program; 3. Site-Specific Safety and Health Plan; 4. Site Con- 
trol; 5. Training; 6. Medical Surveillance; 7. Handling of Drums and 
Other Containers 8. Other Requirements. 


5355 (CONF-910981-, pp. 871-876) Assessing exposures 
and risks in heterogeneously contaminated areas: A simula- 
tion approach. Fingleton, D.J. (Argonne National Lab., IL (United 
States)); MacDonell, M.M.; Haroun, L.A.; Oezkaynak, H.; Butler, 
D.A.; Xue, J. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
the environment for the 21st Century”. 896p. Order Number 
DE93010652. Source: OSTI; NTIS; INIS. 

The US Department of Energy (DOE) is responsible for cleanup 
activities at a number of facilities under its Environmental Restora- 
tion and Waste Management Program. The major goals of this 
program are to eliminate potential hazards to human health and 
the environment that are associated with contamination of these 
sites and, to the extent possible, make surplus real property avail- 
able for other uses. The assessment of potential baseline health 
risks and ecological impacts associated with a contaminated site is 
an important component of the remedial investigation/feasibility 
study (RI/FS) process required at all Superfund sites. The purpose 
of this paper is to describe one phase of the baseline assessment, 
i.e., the characterization of human health risks associated with ex- 
posure to chemical contaminants in air and on interior building 
surfaces at a contaminated site. The model combines data on hu- 
man activity patterns in a particular microenvironment within a 
building with contaminant concentrations in that microenvironment 
to calculate personal exposure profiles and risks within the building. 
The results of the building assessment are presented as probability 
distribution functions and cumulative distribution functions, which 
show the variability and uncertainty in the risk estimates. 


5530 Agriculture and Food Technology 
Refer also to citation(s) 2952, 5148 


5356 (INIS-mf-13746, pp. 22) Textiles and UVR protection. 
Pailthore, M.T. (Univ. of New South Wales, Kensington, NSW 
(Australia). School of Fibre Science and Technology); Jessen, N. 
Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SKIN/radiation protection; SKIN/ultraviolet 
radiation; ULTRAVIOLET RADIATION/radiation doses; BIO- 
LOGICAL RADIATION EFFECTS; EVALUATION; HUMIDITY; 
NUMERICAL DATA; PROTECTIVE CLOTHING; SKIN; SPEC- 
TROPHOTOMETRY; TEXTILES; TRANSMISSION 
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5357 (CONF-9110122-, pp. 385-391) Personnel injuries/ 
illnesses associated with natural environmental hazards. Hill, 
J.R.; Miller, C.F. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. DOE Contract AC07-761D01570. From 
Natural phenomena hazards mitigation conference; St. Louis, MO 
(United States); 15-18 Oct 1991. In Third DOE natural phenomena 
hazards mitigation conference. 699p. Order Number DE93012087. 
Source: OSTI; NTIS; INIS. 

The purpose of this paper is to demonstrate how an existing De- 
partment of Energy (DOE) resource can be used to gain valuable 





insight concerning injury/iliness incidents. That resource is the 
Computerized Accident/Incident Reporting System (CAIRS) module 
of DOE's Safety Performance Measurement System (SPMS). Al- 
though this demonstration could have been performed by analyzing 
reports associated with any number of hazards (e.g., noise, chemi- 
cals, explosives, electricity, or tools-power/hand), the CAIRS data 
selected for analysis were the 1981-1991 DOE injury/illness reports 
that cited a “natural environment hazard” as either the direct or in- 
direct cause of the injury/illness. Specifically, injury/illness reports 
were selected for analysis if they had a causal factor link to one or 
more of four natural environment hazard categories; weather, ani- 
mal life, vegetation, or specific acts of nature (e.g., floods, 
earthquakes, and lightning strikes). Approximately 3,100 CAIRS in- 
jury/illness reports were considered to have either a direct or an 
indirect causal link to at least one of the four natural environment 
hazard categories. These reports, which represent about eight per- 
cent of the total DOE injury/illness reports, documented nine deaths 
and more than 30,000 lost work days (the equivalence of nearly 
$41,000,000). The lessons learned, as a result of reviewing case 
histories, are presented, as are suggestions on how to reduce the 
likelihood of future injuries/illnesses as a result of similar hazards. 
A significant finding, is that most injuries/illnesses were the result 
of an indirect causal link to a natural environment hazard and thus, 
may be more preventable than previously thought possible. The 
primary message, however, is that CAIRS is a valuable resource 
and should be considered for use by those interested in identifying 
new ways of protecting the health and safety of the worker. 


5601 Radiation Effects 


Refer also to citation(s) 3080, 3087, 3218, 3259, 3260, 3306, 
3315, 3620, 3774, 3939, 4741, 5149, 5185, 5350, 5356 


5358 (ARL-TR-O95(v.1), pp. 36-58) Sources of radiation 
exposure - an overview. Mason, G.C. (Australian Radiation Lab., 
Melbourne, VIC (Australia)). Australian Radiation Lab., Melbourne, 
VIC (Australia). Jul 1990. In Radiation protection in the mining and 
milling of radioactive ores v.1. 266p. Order Number DE94608817. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Sources of radiation exposure are reviewed from the perspective 
of mining and milling of radioactive ores in Australia. The major 
sources of occupational and public exposure are identified and de- 
scribed, and exposures from mining and milling operations are 
discussed in the context of natural radiation sources and other 
sources arising from human activities. Most radiation exposure of 
humans comes from natural sources. About 80% of the world aver- 
age of the effective dose equivalents received by individual people 
arises from natural radiation, with a further 15-20% coming from 
medical exposures*. Exposures results from human activities, such 
as mining and milling of radioactive ores, nuclear power genera- 
tion, fallout from nuclear weapons testing and non-medical use of 
radioisotopes and X-rays, add less than 1% to the total. 9 refs., 4 
tabs., 10 figs. 


5359 (ARL-TR-O095(v.1), pp. 59-79) Biological effects and 
hazards of radiation exposure. Boas, J.F. (Australian Radiation 
Lab., Melbourne, VIC (Australia)); Solomon, S.B. Australian Radia- 
tion Lab., Melbourne, VIC (Australia). Jul 1990. In Radiation 
protection in the mining and milling of radioactive ores v.1. 266p. 
Order Number DE94608817. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Radiation induced carcinogenesis and mutagenesis form the 
main risk to health from exposure to low levels of radiation. This 
risk effects can be at least qualitatively understood by considering 
the effects of radiation on cell DNA. Whilst exposure to high levels 
of radiation results in a number of identifiable effects, exposure to 
low levels of radiation may result in effects which only manifest 
themselves after many years. Risk estimates for low levels of radia- 
tion have been derived on the basis of a number of assumptions. In 
the case of uranium mine workers a major hazard arises from the 
inhalation of radon daughters. Whilst the correlation between radon 
daughter exposure and lung cancer incidence is well established, 
the numerical value of the risk factor is the subject of controversy. 
ICRP 50 gives a value of 10 cases per 10° person-years at risk per 
WLM (range 5-15 x 10-© PYR-' WLM~"). The effect of smoking 
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on lung cancer incidence rates amongst miners is also controver- 
sial. Nevertheless, smoking by miners should be discouraged. 


5360 (ARL-TR-095(v.2), pp. 267-279) ICRP - history and 
developments. Lokan, K.H. (Australian Radiation Lab., Melbourne, 
VIC (Australia)). Australian Radiation Lab., Melbourne, VIC (Aus- 
tralia). Jul 1990. In Radiation protection in the mining and milling of 
radioactive ores v.2. 180p. Order Number DE94608984. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A brief history is presented of the evolution of radiation protec- 
tion concepts, largely through the activities of the International 
Commission on Radiological Protection and their adoption in Aus- 
tralia by the National Health and Medical Research Council. 
Changes which have taken place since the preparation of the 
Code of Practice for Radiation Protection in the Mining and Milling 
of Radioactive Ores (1980) are described, and likely future direc- 
tions in radiation protection are suggested. A list of the ICRP 
publications since ICRP-26 is provided. 4 refs. 


5361 (ARL-TR-095(v.2), pp. 312-337) An introduction to 
ALARA. Boas, J.F. Australian Radiation Lab., Melbourne, VIC 
(Australia). Jul 1990. In Radiation protection in the mining and 
milling of radioactive ores v.2. 180p. Order Number DE94608984. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The system of dose limitation recommended by the ICRP. 
Differential Cost Benefit Analysis is described and a number of def- 
initions introduced. The mathematical formulation of the ALARA 
principle is described. Two examples of an ALARA calculation are 
given as Appendices. 18 refs. 


5362 (ARL-TR—096) Radiological hazard assessment at 
the Monte Bello Islands. Cooper, M.B. (Australian Radiation Lab., 
Melbourne, VIC (Australia)); Martin, L.J.; Wilks, M.J.; Wiliams, G.A. 
Australian Radiation Lab., Melbourne, VIC (Australia). Dec 1990. 
41p. Order Number DE94608994. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Field and laboratory measurements are described and data pre- 
sented which enabled dose assessments for exposure to artificial 
radionuclides at the Monte Bello Islands, the sites of U.K. atomic 
weapons tests in 1952 and 1956. The report focuses on quantify- 
ing the inhalation hazard as exposure via the ingestion and wound 
contamination pathways is considered inconsequential. Surface soil 
concentrations of radionuclides and particle size analyses are pre- 
sented for various sampling sites. Analyses of the distribution with 
depth indicated that, in general, the activity is more or less uni- 
formly mixed through the top 40 mm, although in a few cases the 
top 10 mm contains the bulk of the activity. The®°9Pu/**' Am activ- 
ity ratios were measured for selected samples. The only potential 
hazards to health from residual radioactive contamination on the 
Monte Bello Islands are due to the inhalation of actinides (specifi- 
cally plutonium and americium) and from the external 
gammaz-radiation field. Only one area, in the fallout plume of HUR- 
RICANE to the north-west of Main Beach, is a potential inhalation 
hazard. For an average inhalable dust loading of 0.1 mg/m, three 
days occupancy of the most contaminated site will result in a com- 
mitted effective dose equivalent of 1 mSv. The two ground zeros 
could not be considered inhalation hazards, considering the small 
areas concerned and the habits of visitors (full-time occupancy, 
over a period of one year or more, of the most contaminated sites 
at either of the G1 or G2 ground zeros would be required to reach 
1 mSv). 25 refs., 23 tabs., 3 figs. 


5363 (ARL-TR-098) Estimates of the radiation dose from 
phospho-gypsum plaster-board if used in domestic buildings. 
O’Brien, R.S.; Peggie, J.R.; Leith, |.S. Australian Radiation Lab., 
Melbourne, VIC (Australia). Feb 1991. 45p. Order Number 
DE94608995. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the results of a study carried out to estimate 
the annual effective dose equivalent contribution from phospho- 
gypsum plaster-board if it were used as an internal lining in 
buildings. The study considered four sources of radiation exposure 
that would arise in such use, such as inhalation of 2®?Rn and its 
daughters, inhalation of phospho-gypsum dust and exposure to 
beta and gamma radiation. Measurements of the 2*6Ra content 
and 222Rn exhalation rate were made for a number of samples of 
phospho-gypsum plaster-board, and the behaviour of 222Rn and its 
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daughters in a typical building was modelled. The results of the 
study suggest that, for building ventilation rates greater than ap- 
proximately 0.5 air changes per hour, the contribution to the total 
annual effective dose equivalent from inhalation of radon (?2Rn) 
and its daughters (7'®Po, 2'*Pb, 2'4Po) exhaled from the phospho- 
gypsum plaster-board should be well below the recommended limit 
of 1 milli-Sievert for members of the public. The total annual effec- 
tive dose equivalent from all these sources should be less than 0.6 
milli-Sieverts, provided reasonable work practices are observed 
during installation of the phospho-gypsum plaster-board and the 
ventilation rate is kept above approximately 0.5 air changes per 
hour. 31 refs., 12 tabs., 5 figs. 


5364 (ARL-TR-101) Radiation doses from mammography 
in Australia. Thomson, J.E.M.; Young, B.F.; Young, J.G.; Tingey, 
D.R.C. Australian Radiation Lab., Melbourne, VIC (Australia). May 
1991. 7ip. Order Number DE94608996. Source: OSTI; NTIS (US 
Sales Only); INIS. 

During 1989-90 the Australian Radiation Laboratory conducted a 
postal survey of at least 90% of the mammographic facilities in 
Australia. The primary aim of the survey was to measure the mean 
glandular dose (MGD) and the X-ray beam half value layer (HVL) 
for a typical mammograph. The MGD and HVL were measured 
with a specially designed tissue equivalent monitor. In all, 258 
mammographic centres were surveyed. It was found that for cen- 
tres using film-screen imaging, the average mean glandular dose 
was 1.83 mGy for centres using grids and 0.84 mGy for centres 
not using grids. In addition to the MGD and HVL, comprehensive 
statistical information was collected and data is presented on the 
types of equipment and techniques used, the number and age of 
patients and demographic distribution of centres. Results indicate 
that the use of a grid is the major factor determining dose and sev- 
eral other factors appear to have minor effects. In view of the 
distribution of MGD, it is recommended that the mean glandular 
dose per image, for a 5 cm compressed breast thickness, should 
not exceed 2.0 mGy when a grid is used and 1.0 mGy without a 
grid. 63 refs., 11 tabs., 15 figs. 


5365 (ARL-TR-103) Manual on the medical management 
of individuals involved in radiation accidents. Swindon, T.N. 
Australian Radiation Lab., Melbourne, VIC (Australia). Sep 1991. 
179p. Order Number DE94608987. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This manual is concerned with accidents or emergencies which 
involve sources of ionizing radiation. It does not cover other forms 
of radiation such as non-ionizing radiation (ultra-violet, light, ra- 
diofrequency radiations), heat, etc. Most radiation accidents have 
involved individuals either at the workplace or with medical misad- 
ministrations; they have received external exposure from X-ray or 
gamma-ray sources or have been contaminated with radioactive 
material. A few members of the public have also been involved 
through misadventures with radioactive sources although these 
may not be thought of as accidents; more commonly, they are re- 
ferred to as ‘incidents’. For the purpose of this manual, there is not 
differentiation between an accident and an incident, as the medical 
care required is the same in both situations. Some of the reference 
papers are reprinted at the back of the manual. 17 refs., 12 tabs., 
9 figs. 


5366 (ARL-TR-105) Public health impact of fallout from 
British nuclear weapons tests in Australia, 1952-1957. Wise, 
K.N.; Moroney, J.R. Australian Radiation Lab., Melbourne, VIC 
(Australia). May 1992. 135p. Order Number DE94608997. Source: 
OSTI; NTIS (US Sales Only); INIS. 

During the period 1952-1957, Britain conducted 12 full-scale nu- 
clear weapons tests in Australia in five series, viz. Hurricane(1952), 
Totem(1953), Mosaic(1956), Buffalo(1956) and Antler(1957). Ra- 
dioactive fallout from the tests reached many parts of Australia. 
This report reviews the pathways by which the radionuclides in the 
fallout could have irradiated the population. The methodology is 
presented for estimating the radiation doses and values are derived 
from the available data. The possible effect that the radiation expo- 
sure had on public health is assessed. Estimation of the radiation 
doses is approached in two parts: (a) the contributions from the 
Mosaic, Buffalo and Antler series which were monitored, and (b) the 
contributions from the Hurricane and Totem series for which there 
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are few fallout data. In part (a), the activities of the radionuclides 
making up the measured fallout are established by calculation. 
Standard models are then used to derive the radiation doses for 
the population centres - from extemal radiation, from ingestion of 
radionuclides in food and from inhalation of radionuclides in air. A 
simple treatment is adopted to estimate radiation doses from drink- 
ing contaminated water. For Part (b), the data assembled in (a) 
provide the basis for developing statistical models for predicting ra- 
diation doses from weapon yields and trajectories of the radioactive 
clouds. The models are then applied to give the radiation doses to 
population centres following the tests in Hurricane and Totem, us- 
ing their yields and trajectories. 71 refs., 20 tabs., 8 figs. 


5367 (ARL-TR-106) Pathway analysis concepts for radio- 
logical impact assessment. Moroney, J.R. Australian Radiation 
Lab., Melbourne, VIC (Australia). Jun 1992. 40p. (CONF-9109520— 
: Workshop on the land application of effluent water from uranium 
mines in the Alligator River Region, Jabiru (Australia), Sep 1991). 
Order Number DE94608998. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The concepts underlying exposure pathways analysis are 
outlined with reference to the features of the two broad types of ra- 
dionuclide transport models now in use - dynamic and steady-state 
- and the methods for constructing and developing them. By way of 
illustration, representative radiation doses are estimated for the 
four main exposure pathways likely to be involved in the land appli- 
cation of effluent water from Retention Pond 2 of Ranger Uranium 
Mines. These include: external irradiation by *?6Ra and natural 
uranium (Un at) in soil, ingestion of ?26Ra and Un at in food, 
inhalation of ®@*Rn daughter products from 2@6Rn in soil, and in- 
halation of 2@6Ra and Un at in airborne dust resuspended from soil. 
Consideration has been given to local residents pursuing a tradi- 
tional lifestyle on conclusion of the land application program. 
Because of the possible importance of the contribution from resus- 
pended dust, currently available data are explored in refining the 
methodology for the pathway and developing a more appropriate 
model for it. 37 refs., 9 tabs., 6 figs. 


5368 (ARL-TR-107) Personal radiation monitoring and as- 
sessment of doses received by radiation workers (1991). 
Morris, N.D. Australian Radiation Lab., Melbourne, VIC (Australia). 
Jun 1992. 32p. Order Number DE94608999. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Australian Radiation Laboratory has operated a Personal 
Radiation Monitoring Service since the early 1930's so that people 
working with radiation can determine the radiation doses that they 
receive due to their occupation. Since late 1986, all persons moni- 
tored by the Service have been registered on a data base which 
maintains records of the doses received by each individual wearer. 
Ultimately, this data base will become a National Register of the 
doses received within Australia. At present, the Service regularly 
monitors approximately 20,000 persons, which is roughly 70 per- 
cent of those monitored in Australia, and maintains dose histories 
of over 35,000 people. The skin dose for occupationally exposed 
workers can be measured by using one of the four types of moni- 
tor issued by the Service: 1. Thermoluminescent Dosemeter (TLD 
monitor) 2. Finger TLD 3. Neutron Monitor 4. Special TLD. The 
technical description of the monitors is provided along with the 
method for calculating the radiation dose. 5 refs., 7 tabs., 4 figs. 


5369 (ARL-TR-110) intercomparison of personal radiation 
monitoring services in the Asia/Pacific Region. Young, J.G.; 
Hargrave, N.J. Australian Radiation Lab., Melbourne, VIC (Aus- 
tralia). Oct 1992. 48p. Order Number DE94609000. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Australian Radiation Laboratory in 1991 conducted an Inter- 
national Intercomparison of Personal Radiation Monitoring Services 
in the Asia/Pacific region. Twenty nine organisations from sixteen 
countries took part in the study, with the People’s Republic of 
China having the greatest number of participants. Both thermolumi- 
nescent dosemeters (TLD) and conventional film badge dosemeters 
were submitted for evaluation. The intercomparison involved partic- 
ipants submitting 25 dosemeters including transit controls to the 
Australian Radiation Laboratory for exposure. Seven radiation 
beams of varying beam quality were used. Both film dosemeters 
and TLDs were irradiated with 'S7Cs gamma rays, X-rays, X-rays 





and 2.0 MeV maximum energy beta rays from a °°Sr/°Y source. 
Seventeen dosemeters were exposed to the photon beams at nor- 
mal incidence, four at a time, on a slab phantom made from a 5.5 
cm thick perspex block backed by 20 cm of paper. Two doseme- 
ters were exposed to beta rays at normal incidence. The delivered 
dose equivalents were in the range 0.2 to 2 mSv. Participants were 
requested to assess their dosemeters in terms of the International 
Commission on Radiation Units and Measurements (ICRU) new 
operational quantities for personal monitoring, namely the individual 
dose equivalent, superficial H2(0.07) and individual dose equiva- 
lent, penetrating H)(10). Copies of the intercomparison 
questionnaire and summary of some of the participants replies are 
included in the Appendixes. 25 refs., 6 tabs., 7 figs. 


5370 (CEA-CONF—11410) A new approach for establish- 
ing a primary standard of Kerma in air, in a Co gamma ray 
beam. Chauvenet, B.; Delaunay, F.; Simoen, J.P. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applica- 
tions et de la Metrologie des Rayonnements lonisants. 1993. 11p. 
(CONF-930545-—: International symposium on the measurement 
assurance in dosimetry, Vienna (Austria), 24-27 May 1993). Order 
Number DE94609001. Source: OSTI; NTIS (US Sales Only); INIS. 

The determination of a primary standard of kerma in air is gener- 
ally based on the use of an absolute cavity ionization chamber, 
with graphite wall and filled with air. For laboratories in possession 
of primary standard graphite calorimeters, it appears possible to 
derive by a transfer method air kerma from absorbed dose in 
graphite. This derivation can be achieved using a transfer instru- 
ment, e.g. a small air-filled cavity chamber, successively irradiated 
in the graphite phantom at the reference depth and in free air. The 
advantages of this method are the replacement on an absolute 
current measurement by a relative one, the replacement of the 
graphite-to-air stopping power ratio by the quotient of that stopping 
power ratio in free air by that in graphite, the elimination of the 
effective volume of the chamber and of W, the mean energy ex- 
pended per ion pair formed in air. In return, a correction factor for 


the perturbation of the particle fluence, due to the air cavity irradi- 
ated in the graphite phantom must be applied. A critical analysis of 
accuracies proper to both methods is made, the expected gains in 
metrological safety with the new method pointed out, and prelimi- 
nary results are presented. (author). 


5371 (CEA-CONF-11492) IPSN monitoring capabilities 
and information networks in accidental situation. Calmet, D.; 
Robeau, D. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de l'Environnement et des Installa- 
tions. 1992. 8p. (CONF-9210425—: 3. International workshop on 
Decision making Support for Off-site Emergency Management, 
Schloss-Elnau (Germany), 25 Oct 1992). Order Number 
DE94609002. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1989, a Radiological Transmission and Early Warning System 
(SYTAR) came into being in order to harmonize radioactivity 
surveillance methodologies and furthermore to trigger off an alert 
throughout the networks whenever an unusual degree of radioac- 
tivity is detected. SYTAR is a remote permanent system linking up 
a national electronic access and the radiation protection services of 
nuclear facilities located on the mainland. The structure of the 
network are particularly presented in the framework of a drill orga- 
nized on october 1991 in the south-east of France. During this drill, 
an accident was simulated on a ghost nuclear power plant located 
in the Cadarache Nuclear Center. A large number of samples were 
taken from filtered aerosols, soils, grass, milk, vegetables, food 
stuff; they were contaminated with Caesium 137 and lodine 131 
before to be sent to laboratories for measurements. The results of 
measurements were transmitted to the actors of the drill using 
SYTAR network. They permit to determine the exclusion area, the 
radiological impacts and counter-measures. (author). 


5372 (CEA-CONF—11496) Radon in houses - identification 
of sources and pathways of transfer. Robe, M.C. (CEA Centre 
d'Etudes de Fontenay-aux-Roses, 92 (France). Dept. de Protection 
de |’Environnement et des Installations); Rannou, A.; Le Bronec, J.; 
Tymen, G. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de l'Environnement et des installa- 
tions. 1992. 4p. (In French). (CONF-9205305-: Worldwide 
achievement in public and occupational health protection against 
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radiation (IRPA 8), Montreal (Canada), 17-23 May 1992). Order 
Number DE94609003. Source: OSTI; NTIS (US Sales Only); INIS. 

The Institut de Protection et de Surete Nucleaire (IPSN) is study- 
ing the remedial actions to reduce high concentration of radon in 
houses. The first step to know how to modify houses is to identify 
radon sources and pathways of transfer to upper floors. A pilot 
study in Brittany was designed to develop a simple method of diag- 
nosis. This investigation was based on indoor and outdoor 
measurements of 22¢Rn activity concentration in the air and 222Rn 
area exhalation rate from the soils and walls, measurements of the 
potential alpha energy concentration of 22*Rn daughters and the 
ventilation rate. The structural characteristics of houses and the in- 
fluence of the life style of the inhabitants were examined. Analysis 
of the results showed that a limited number of parameters can be 
selected for use in a rapid radon diagnosis. (author). 


5373 (CEA-CONF-11497) Effects of heavy particles on 
cellular DNA - measurement of DNA base damage. Cadet, J. 
CEA Centre d'Etudes de Grenoble, 38 (France). Dept. de 
Recherche Fondamentale sur la Matiere Condensee. 1993. 4p. 
(CONF-9303244—: 6. Cospar Colloquium on Radiation Risk in Hu- 
mans on Exploratory Missions in Space, Bad Honnef (Germany), 
11-14 Mar 1993). Order Number DE94608875. Source: OSTI; 
NTIS (US Sales Only); INIS 

It is now assumed that nucleic acids are one of the major targets 
of the deleterious effects of cosmic radiation and particularly of 
charged heavy particles having a TEL higher than 50 keV/yum. This 
may be inferred from numerous spatial experiments involving vari- 
ous biological materials. The author explains how the importance 
of DNA in the biological effects of heavy ions has been shown, 
from ground experiments by using acceleration of particles. 


5374 (CONF-910981—, pp. 377-381) Remedial action for 
the Baker and Williams Warehouses Site New York, New York. 
Benge, M.M. (Bechtel National, Inc., Oak Ridge, TN (United 
States)). USDOE Assistant Secretary for Environmental Restora- 
tion and Waste Management, Washington, DC (United States). 
Office of Environmental Restoration. 1991. From Environmental re- 
mediation '91 conference; Pasco, WA (United States); 8-11 Sep 
1991. In Environmental remediation 1991: “Cleaning up the envi- 
ronment for the 21st Century”. 896p. Order Number DE93010652. 
Source: OSTI; NTIS; INIS. 

The Baker and Williams Warehouses site in the Borough of Man- 
hattan on the west side of New York City was remediated as part 
of the Formerly Utilized Sites Remedial Action Program (FUSRAP), 
a Department of Energy (DOE) effort to identify and clean up or 
otherwise control sites where residual radioactive contamination 
exceeding current guidelines remains from the early years of the 
Nation’s atomic energy program. The site, formerly owned by 
Baker and Williams Company, was used during the 1940s by the 
Manhattan Engineer District (MED), predecessor to DOE, for short- 
term storage of uranium concentrates. A 1989 radiological survey 
conducted for DOE by Oak Ridge Associated Universities (ORAU) 
indicated the presence of residual contamination in the east bay 
basement and the west bay of the first floor of one of the three 
buildings at the site. This paper describes the rationale for imple- 
mentation of the selected alternatives to remediate contaminated 
surfaces in these areas. The selected remedial alternatives in- 
cluded mechanical decontamination by scarification and chemical 
decontamination using Nutech-755, a nonhazardous, nontoxic 
product that breaks down the concrete and releases entrapped 
contaminants by a process similar to etching. A verification survey 
of the remediated areas in April 1991 confirmed that all areas des- 
ignated as exceeding guidelines had been successfully remediated 
to meet criteria. 


5375 (CONF-910981-—, pp. 889-890) SOILD: A computer 
model for calculating the effective dose equivalent from exter- 
nal exposure to distributed gamma sources in soil. Chen, S.Y. 
(Argonne National Lab., IL (United States)); LePoire, D.; Mehta, P.; 
Yu, C.; Schafetz, S. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Environmental Restoration. 1991. From Environ- 
mental remediation "91 conference; Pasco, WA (United States); 
8-11 Sep 1991. In Environmental remediation 1991: “Cleaning up 
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the environment for the 21st Century”. 
DE93010652. Source: OSTI; NTIS; INIS. 

The SOILD computer model was developed for calculating the 
effective dose equivalent from external exposure to distributed 
gamma sources in soil. It is designed to assess external doses un- 
der various exposure scenarios that may »e encountered in 
environmental restoration programs. The model’s four major func- 
tional features address (1) dose versus source depth in soil, (2) 
shielding of clean cover soil, (8) area of contamination, and (4) 
nonuniform distribution of sources. The model is also capable of 
adjusting doses when there are variations in soil densities for both 
source and cover soils. It can also be used to assess doses for 
various building scenarios. The model is supported by a data base 
of approximately 500 radionuclides. 


5376 (CONF-9304185—3) Monte Carlo track-structure cal- 
culations for aqueous solutions containing biomolecules. 
Turner, J.E. (Oak Ridge National Lab., TN (United States)); Hamm, 
R.N.; Ritchie, R.H.; Bolch, W.E. Oak Ridge National Lab., TN 
(United States). [1993]. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From DOE 
workshop on computational approaches in molecular radiation biol- 
ogy: Monte Carlo methods; Irvine, CA (United States); 26-29 Apr 
1993. Order Number DE94000916. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Detailed Monte Carlo calculations provide a powerful tool for un- 
derstanding mechanisms of radiation damage to biological 
molecules irradiated in aqueous solution. This paper describes the 
computer codes, OREC and RADLYS, which have been developed 
for this purpose over a number of years. Some results are given 
for calculations of the irradiation of pure water. comparisons are 
presented between computations for liquid water and water vapor. 
Detailed calculations of the chemical yields of several products 
from X-irradiated, oxygen-free glycylglycine solutions have been 
performed as a function of solute concentration. Excellent agree- 
ment is obtained between calculated and measured yields. The 
Monte Carlo analysis provides a complete mechanistic picture of 
pathways to observed radiolytic products. This approach, success- 
ful with glycyiglycine, will be extended to study the irradiation of 
oligonucleotides in aqueous solution. 


5377 (DOE/ER/60455-7) Mechanisms for radiation dam- 
age in DNA: Progress report, June 1, 1993-May 31, 1994. 
Sevilla, M.D. Oakland Univ., Rochester, Mi (United States). Dec 
1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER60455. Order Number 
DE94003834. Source: OSTI; NTIS; INIS; GPO Dep. 

In this project the author has proposed several mechanisms for 
radiation damage to DNA and its constituents, and has detailed a 
series of experiments utilizing electron spin resonance spec- 
troscopy, HPLC, GC-mass spectroscopy and ab initio molecular 
orbital calculations to test the proposed mechanisms. In this years 
work he has completed several experiments on the role of hydra- 
tion water on DNA radiation damage, continued the investigation of 
the localization of the initial charges and their reactions on DNA, 
investigated protonation reactions in DNA base anions, and em- 
ployed ab initio molecular orbital theory to gain insight into the 
initial events of radiation damage to DNA. Ab initio calculations 
have provided an understanding of the energetics evolved in anion 
and cation formation, ion radical transfer in DNA as well as proton 
transfer with DNA base pair radical ions. This has been extended 
in this years work to a consideration of ionization energies of vari- 
ous components of the DNA deoxyribose backbone and resulting 
neutral sugar radicals. This information has aided the formation of 
new radiation models for the effect of radiation on DNA. During this 
fiscal year four articles have been published, four are in press, one 
is submitted and several more are in preparation. Four papers 
have been presented at scientific meetings. This years effort will in- 
clude another review article on the “Electron Spin Resonance of 
Radiation Damage to DNA”. 


5378 (DOE/OR/00033-T553) An evaluation of the Pana- 
sonic model UD513AC-1 Thermoluminescence Dosimetry 
system. Durrer, R.E. Jr. (Texas A and M Univ., College Station, 
TX (United States)). Oak Ridge Inst. for Science and Education, 
TN (United States); Texas A and M Univ., College Station, TX 


896p. Order Number 
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(United States). Dec 1991. 60p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-760R00033. Order 
Number DE94001401. Source: OSTI; NTIS; INIS; GPO Dep. 

An evaluation of the Panasonic UD513AC-1 Thermolumines- 
cence Dosimetry system was performed to determine the system's 
capabilities as a general purpose thermoluminescence dosimeter 
measuring device. The tests that were performed included a 
critique of the user’s manual, delimitation of the operating parame- 
ters, the quality of construction, and an evaluation of the features 
that were unique to this system. The UD513AC-1 was found to be 
an adequate measuring device for most dosimetric applications. It 
was not well suited for experimental work with thermoluminescence 
materials due to a low sensitivity displayed by the photomultiplier 
tube to commonly used materials. The system was well con- 
structed and did not suffer hardware failure during this research. 
Major attributes of the UD513AC-1 were automatic data storage, 
highly reproducible heating ramps, an excellent infrared light filter 
and a unique feature to a single phosphor unit, a dose determina- 
tion function. Negative aspects of the system included a limited 
data manipulation capability within the controlling program, a poorly 
written user’s manual, inadequate sensitivity on the part of the pho- 
tomultiplier tube, and insufficient capability to adjust the hot Nz gas 
flow to desired levels. 


5379 (IA-1481, pp. 184-185) Safety requirements and tests 
for packages containing radioactive materials and special-form 
radioactive materials. Gur, Y.; Schlesinger, T.; Barshad, M. Israel 
Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 
1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PACKAGING RULES/radioactive materi- 
als; ISRAEL ATOMIC ENERGY COMMISSION 


5380 (IA-1481, pp. 216-217) Environmental radiation mon- 
itoring. Mazor, T. Israel Atomic Energy Commission, Tel Aviv 
(Israel). Licensing Div. Jul 1993. In Research laboratories annual 
report 1992. 279p. Order Number DE94608124. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ENVIRONMENTAL EXPOSURE/radiation 
monitoring; COMPUTER NETWORKS; DATA TRANSMISSION; 
RADIATION DOSES; RADIATION MONITORS 


5381 (INIS-mf-13726) Sos - response induction by 
gamma radiation in Escherichia coli strains with different re- 
pair capacities. Serment Guerrero, J.H. Universidad Nacional 
Autonoma de Mexico, Mexico City (Mexico). Facultad de Ciencias. 
1992. 62p. (In Spanish). Order Number DE94607345. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Sos - response in Escherichia coli is formed by several 
genes involved in mechanisms of tolerance and/or repair, and only 
activates when a DNA - damage appears. It is controlled by recA 
and lexA genes. In normal circumstances, LexA protein is linked in 
every Sos operators, blocking the transcription. When a DNA dam- 
age occurs, a Sos signal is generated, Rec A protein changes its 
normal functions, starts acting as a protease and cleaves Lex A, 
allowing the transcription of all Sos genes. This response can be 
quantified by means of Sos Chromo test, performed by Quillardet 
and Ofnung (1985). In using the Chromo test, it has been 
observed that the DNA damage made by gamma radiation in Es- 
cherichia coli depends on both the doses and the doses rate. It 
has been shown that the exposure of Escherichia coli PQ37 strain 
(uvrA) to low doses at low dose rate appears to retard the re- 
sponse, suggesting the action of a repair mechanism. (Brena 
1990). In this work, we compare the response in Escherichia coli 
strains deficient in different mechanisms of repair and/or tolerance. 
It is observed the importance of rec N gene in the repair of DNA 
damage produced by gamma radiation. (Author). 


5382 (INIS-mf-13746, pp. 1) Biological important damage 
caused by ionizing radiation. Ward, J.F. (California Univ., San 
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Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ACUTE IRRADIATION/personnel dosime- 
try; PERSONNEL DOSIMETRY/sensitivity; DATA COVARIANCES; 


NUMERICAL DATA; OPTIMIZATION; SENSITIVITY; RADIATION 
DOSES 


5410 (INIS-mf—13746, pp. 79) Studies on the radiation in- 
duced DNA damage and repair in mammalian cells. Xia, S. 
(Institute of Radiation Medcine, Beijing (China)); Zhang, Y.; Bai, X.; 
He, T.; Zhou, P.; Ji, S.; Yan, T. Australian Inst. of Nuclear Science 
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and Engineering, Lucas Heights, NSW (Australia). 1991. 94p. 
Sponsored by National Natural Science Foundation of China, Bei- 
jing, BJ (China);International Atomic Energy Agency, Vienna 
(Austria). (CONF-9302158—: 1. Australian-Asian conference on ra- 
diation science and nuclear medicine, Sydney (Australia), 17-19 
Feb 1993). In The first Australian-Asian conference on radiation 
science and nuclear medicine: conference handbook. Order Num- 
ber DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ANIMAL CELLS/biological radiation 
effects; DNA REPAIR/response modifying factors; DOSE- 
RESPONSE RELATIONSHIPS; GAMMA RADIATION; GENE 
MUTATIONS; MAMMALS; MOLECULAR BIOLOGY; STRAND 
BREAKS; ULTRAVIOLET RADIATION 


5411 (INIS-mf-13746, pp. 79) DNA ligands as radiomodi- 
fiers: molecular evaluation in intact cells. Tursi, J. (Peter 
MacCallum Cancer Institute, Melbourne, VIC (Australia). Molecular 
Sciences Group); Martin, R.F. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights, NSW (Australia). 1991. 94p. 
(CONF-9302158-: 1. Australian-Asian conference on radiation sci- 
ence and nuclear medicine, Sydney (Australia), 17-19 Feb 1993). 
In The first Australian-Asian conference on radiation science and 
nuclear medicine: conference handbook. Order Number 
DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. ANIMAL CELLS/biological radiation 
effects; BENZIMIDAZOLES/radiosensitizers; DNA SEQUENCING/ 
response modifying factors; BENZIMIDAZOLES; RADIOSENSITIZ- 
ERS; DNA; LIGANDS; MOLECULAR STRUCTURE; NUMERICAL 
DATA; STRAND BREAKS; SURVIVAL CURVES; SYNTHESIS 


5412 (INIS-mf-13746, pp. 81) Mechanistic studies of sen- 
sitization of radiation induced DNA breakage by halogenated 
DNA ligands. Petronella, N. (Peter MacCallum Cancer Institute, 
Melbourne, VIC (Australia). Molecular Sciences Group); Martin, 
R.F.; Cooper, R. Australian Inst. of Nuclear Science and Engineer- 
ing, Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158—: 
1. Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DNA/organic halogen compounds; OR- 
GANIC HALOGEN COMPOUNDS/radiosensitizers; BIOLOGICAL 
RADIATION EFFECTS; CELL CULTURES; DEHALOGENA- 
TION; DNA; DOSE-RESPONSE RELATIONSHIPS; GAMMA 
RADIATION; LIGANDS; NUMERICAL DATA; RADIOSENSITIZ- 
ERS; POST-IRRADIATION EXAMINATION; RADIOPROTECTIVE 
SUBSTANCES; RESPONSE MODIFYING FACTORS; SPEC- 
TROSCOPY; STRAND BREAKS; STRUCTURAL CHEMICAL 
ANALYSIS; ULTRAVIOLET RADIATION 


5413 (INIS-mf-13746, pp. 82) Molecular mechanisms of 
radiation mutagenesis in human cells. Little, J.B. (Harvard 
School of Public Health, Boston, MA (United States). Lab. of Ra- 
diobiology). Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ANIMAL CELLS/radiation induced 
mutants; DNA/mutagenesis; DNA; MUTAGENESIS; GENE MUTA- 
TIONS; RECOMBINANT DNA; STRAND BREAKS; THYMIDINE 


5414 (JAERI-M-93-172) Health physics in JAERI No. 35 
(April 1, 1992 ~ March 31, 1993). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Sep 1993. 316p. (In Japanese). Order Num- 
ber DE94727630. Source: OSTi; NTIS; INIS. 

In the annual report No. 35 (fiscal 1992) are described the activi- 
ties of health physics in Tokai Research Establishment, Takasaki 
Radiation Chemistry Research Establishment, Oarai Research Es- 
tablishment, Mutsu Establishment and Nuclear Ship Mutsu. In all 
the establishments, radiation monitoring in nuclear facilities, individ- 
ual monitoring, environmental monitoring and maintenance of 
monitoring instruments were carried out as in the previous years. 
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There were no occupational exposure exceeding the dose equiva- 
lent limit and no release of radioactive gaseous and liquid wastes 
beyond the release limits specified according to the regulations. In 
the environment there were detected no abnormal radioactivity due 
to the facilities. (author). 


5415 (KFKI-1992-36/K) Long-term clearance of acciden- 
tally inhaled ©Co aerosols in humans. Beleznay, E. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics); Osvay, M. Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Mar 1993. 
42p. Order Number DE94607399. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Long-term body retention was measured on six workers inhaling 
®°Co aerosols incidentally during manipulation with a high activity 
6°Co source. An improved whole body counter technique and cali- 
bration provided good conditions to follow the body clearance over 
4 years. A two-detector profile scanning arrangement was used to 
measure the activity distribution 'in vivo’ over the lung region. The 
observed whole body retention followed a two-exponential time 
function between 10-1500 days. The consistency of the measured 
retention pattern with ICRP inhalation modei was investigated as- 
suming different aerosol size distributions. A possible extension of 
ICRP lung modei is proposed to take into account the actual pul- 
monary lung clearance determined individually. (R.P.) 29 refs.; 15 
figs.; 6 tabs. 


5416 (LA-UR-93-3737) A new neutron dose equivalent 
meter. Olsher, R.H.; Hsu, Hsiao-Hua. Los Alamos National Lab., 
NM (United States). 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
931107-9: Nuclear science symposium, San Francisco, CA 
(United States), 2-5 Nov 1993). Order Number DE94002688. 
Source: OSTI; NTIS; GPO Dep. 

The design and performance of a new neutron dose equivalent 
meter or “rem meter” are described. Key design elements include a 
6.38-inch diameter polyethylene moderator sphere loaded with 
Tungsten Carbide powder to 5% tungsten by weight, and a 2-mil 
thick cadmium foil located at a radius of 5 cm. A detailed response 
function for the new rem meter (dubbed the Model 652) was de- 
rived over the neutron energy range from thermal to 20 MeV using 
Monte Carlo transport techniques. Compared with the standard 
Eberline NRD rem mete, the new design is about 1.5 kg lighter, 
and is 28% more sensitive per unit dose of Cf-252. It is shown that 
for a large variety of standard and operational neutron spectra, the 
model 652 rem meter provides a response accuracy of +15%. 


5417 


(ORNL/M-2980) Body growth considerations in age- 
specific dosimetry: Final report. Eckerman, K.F. Oak Ridge 
National Lab., TN (United States). 30 Sep 1993. 35p. Sponsored 
by Environmental Protection Agency, Washington, DC (United 


States). DOE Contract AC05-840R21400. 
DE94001638. Source: OSTI; NTIS; GPO Dep. 

This report describes the manner in which the age-specific dosi- 
metric calculations of the International Commission on Radiological 
Protection (ICRP) addressed changes in organ size that occur with 
age. The approach involves an interpolation of dosimetric informa- 
tion derived for six reference individuals using the inverse of the 
total body mass as the interpolation variable. An alternative formu- 
lation is investigated that employs a functional representation of 
the organ mass as a function of age in conjunction with an explicit 
formulation of the dosimetric factors in terms of organ mass. Using 
an exponential-logistic growth function as suggested by Walker, 
this report demonstrates, through application to the dosimetry of 
radioiodines in the thyroid, that the alternative formulation can be 
formulated and implemented. Although either approach provides a 
workable basis for age-specific dosimetry, it is clear that the func- 
tional representation of organ growth has some attractive features. 
However, without question, the major difficulty is the quality and 
quantity of data available to address the age- and gender-specific 
parameters in the dosimetric formulations. 


Order Number 


5418 (PINSTECH-127) Comparison of an_ international 
code of practice IAEA 1987 with two U.K. dosimetry protocols 
HPA 1983 and IPSM 1990 to give absorbed dose to water at 





the depth of dose maximum. Ali, A. Pakistan Inst. of Nuclear Sci- 
ence and Technology, Islamabad (Pakistan). Health Physics Div. 
Aug 1992. 17p. Order Number DE94607469. Source: OSTI; NTIS 
(US Sales Only); INIS. 

IAEA 1987 dosimetry protocol was compared with UK dosimetry 
protocols namely Hospital Physicist Association (HPA) 1983 and 
Institute for Physical Science in medicine (IPSM) 1990, at low (10 
KV) to high energy photon beams (Cs-137 and Co-60) to give ab- 
sorbed dose to water at the depth of dose maximum. Experimental 
results obtained using each protocol are compared and presented 
in this report. At low photon energy (10 KV to 100 KV) the IAEA 
1987 and HPA 1983 protocols are within 0.3% agreement but at 
medium photon energy (250 KV) the difference in absorbed doses 
increases to nearly 3.0%. At high photon energy beams (Cs-137 
and 8 MV) both UK protocols (HPA, 1983 and IPSM, 1990) differ 
from IAEA 1987 protocol (TRS No. 277) by about 1.1% except for 
Co-60 gamma energy where the difference amounts to 2.17% to 
2.66%. It is expected that the comparison of these International 
protocols would be useful for the Medical Physicists working in the 
Secondary Standard Dosimetry Laboratory (SSDL) and Nuclear 
Medical Centres for achieving consistency and better accuracy in 
their radiation dosimetry techniques. (author). 


5419 (PNL—8500-Pt.1, pp. 1-7) Inhaled plutonium oxide in 
dogs. Park, J.F. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1993. In Pacific Northwest Laboratory Annual Report 
for 1992 to the DOE Office of Energy Research: Part 1, Biomedical 
sciences. 178p. Order Number DE93016572. Source: OSTI; NTIS. 
This project is concerned with long-term experiments to deter- 
mine the life-span dose-effect relationships of inhaled *°°PuO2 and 
238PuO. in beagles. This report describes dose-effect relationships 
in the liver of beagle dogs receiving a single exposure of *°®PuO, 
aerosols to obtain dose-level groups of 20 dogs with mean initial 
lung depositions (ILD) of 0.061, 0.67, 2.9, 13, 51, and 192 kBa. 
Bone or lung tumors were the primary plutonium-exposure-related 
causes of death in dose-level groups with ILDs > 0.67 kBq. Ap- 
proximately 20% of ILD was translocated to the liver. Six of 116 
dogs had liver tumors; however, liver tumors were the cause of 
death in only 1 dog. Although liver tumors were not a primary 
cause of death, increased levels of serum alanine aminotransferase 
(ALT), which indicates liver damage, were observed in dose-level 
groups with ILD > 2.9 kBq as compared to control dogs. In the 
lowest dose-level group with increased ALT, the level of serum ALT 
was first observed to be higher than that of controls 9 years after 
exposure, 4 years earlier than the median survival time of the 
group. At 9 years after exposure, the mean cumulative dose to the 
liver was 0.2 Gy; the mean dose rate was 0.03 Gy/yr, and the con- 
centration of plutonium in the liver was 1.2 Ba/g. 4 figs., 6 tabs. 


5420 (PNL-8500-Pt.1, pp. 9-15) Inhaled plutonium nitrate 
in dogs. Dagle, G.E. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1998. In Pacific Northwest Laboratory Annual Report 
for 1992 to the DOE Office of Energy Research: Part 1, Biomedical 
sciences. 178p. Order Number DE93016572. Source: OSTI; NTIS. 
The major objective of this project was to determine dose-effect 
relationships of inhaled plutonium nitrate in dogs to aid in predict- 
ing health effects of accidental exposure in man. For life-span 
dose-effect studies, beagle dogs were given a single inhalation 
exposure to 2°°Pu(NO3)4 in 1976 and 1977. All the 105 plutonium- 
exposed dogs died or were euthanized by 15 years after exposure; 
28 dogs had bone tumors, 34 had lung tumors, and 14 had liver 
tumors. Additional plutonium-induced changes included radiation 
pneumonitis, tracheobronchial lymphadenopathy, radiation os- 
teodystrophy, hepatopathy, and hematologic alterations. 4 tabs. 


5421 (PNL-8500-Pt.1, pp. 17-22) National radiobiclogy 
archives. Watson, C.R. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1993. In Pacific Northwest Laboratory Annual 
Report for 1992 to the DOE Office of Energy Research: Part 1, 
Biomedical sciences. 178p. Order Number DE93016572. Source: 
OSTI; NTIS. 

This paper describes the National Radiobiology Archives (NRA) 
project, a comprehensive effort to gather, organize, and catalog 
data, documents, and tissues related to radiobiology studies. The 
project concentrated initially on studies of beagle dogs exposed to 
ionizing radiation at five DOE laboratories, and has been expanded 
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to include similar studies in other species. Three major tasks are 
associated with this project are discussed: (1) implementing an 
interlaboratory computerized information system containing a sum- 
marized dose-and-effects database with results for each of more 
than 5,000 life-span-observation dogs, a collection inventory data- 
base, and a bibliographic database. The scope of the information 
system has been expanded to include about 7,000 beagle and 
10,000 mouse records from seven laboratories. An introduction to 
the system is available on diskette. A NRA-sponsored workshop on 
combining information from control beagles resulted in designation 
of 1,096 animals as well-characterized representatives of controls 
in six laboratories. (2) establishing a document archives of re- 
search materials such as logbooks, clinical notes, radiographic 
films, and pathologists observations. The first major collection of 
documents and radiographs, donated by the University of California 
at Davis, was received this year. (3) establishing a specimen 
archives for research materials such as tissue samples or 
histopathology blocks and slides. Tissue specimens, histopathology 
blocks and slides, serial radiographs, and extensive clinical records 
from more than 1,000 University of California at Davis dogs are 
organized and available. Two groups of investigators visited the tis- 
sue archives to harvest brain specimens from selected aged dogs 
to analyze for indicators of Alzheimer’s disease. 4 refs., 2 tabs. 


5422 (PNL—8500-Pt.1, pp. 23-30) Low-level *°PuQ, life- 
span studies. Sanders, C.L. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1993. In Pacific Northwest Laboratory Annual 
Report for 1992 to the DOE Office of Energy Research: Part 1, 
Biomedical sciences. 178p. Order Number DE93016572. Source: 
OSTI; NTIS. 

This article describes the examination of Wistar female rats for 
spatiotemporal dose-distribution patterns and pathological sequelae 
leading to lung tumor formation following inhalation of 25°PuO.. 
Plutonium lung clearance was found to be dependent on initial lung 
burden (ILB). To estimate lung dose, a lung clearance function was 
derived from experimentally determined data for inhaled 2°°PuO. 
that represents clearance for each rat in the life-span study. The 
incidence of lung tumors was 0.32% in 1877 rats receiving < 1 Gy 
to the lung, 42% in 229 rats receiving >1 Gy, and 0.19% in 1052 
controls. Scanning electron microscope (SEM) autoradiographic 
determination of subepithelial °°PuO2 showed that many fewer 
particles concentrated in large bronchioles (>1 mm? in diameter) 
than in small (< 1 mm? in diameter) bronchioles. Bronchiolar, 
bronchial, tracheal, and laryngeal epithelial cells did not phagocy- 
tize inhaled 22°PuO.; however, about 1 % of deposited 2°9PuO. 
was found in subepithelial locations of these upper airways. Parti- 
cle transport occurred through intercellular gaps of upper airway 
epithelial cells. The dose calculated to upper airway epithelium 
from subepithelially located particles was very small. No tumors 
were observed in the bronchi, trachea, or larynx. Tumors in the pi- 
tuitary gland, mammary glands, and uterus, in order of decreasing 
prevalence, accounted for 91 % of all nonpulmonary tumors; uter- 
ine tumors composed 54% of all nonpulmonary malignant tumors. 
Pulmonary metastases were seen in 12% of rats; two-thirds of 
these were uterine adenocarcinomas that appeared histologically 
similar to some primary lung adenocarcinomas. Other than those in 
the lung, no significant difference was found in tumor frequency, lo- 
cation, or type between control and exposed rats. 5 figs., 5 tabs. 


5423 (PNL—8500-Pt.1, pp. 31-37) Radon hazards in homes. 
Cross, F.T. Pacific Northwest Lab., Richland, WA (United States). 
Jun 1993. In Pacific Northwest Laboratory Annual Report for 1992 
to the DOE Office of Energy Research: Part 1, Biomedical sci- 
ences. 178p. Order Number DE93016572. Source: OSTI; NTIS. 
The data presented in this paper are part of a project to identify 
agents or combinations of agents (chemical and radiological) and 
their exposure levels that produced respiratory tract and other sys- 
tem lesions in mine-simulation experiments. The current research 
emphasis of the project is on the development of lung carcinoma 
and collaborative mechanistic data for environmental exposures. 
Histopathological data on life-span rats exposed to radon, radon 
progeny, and uranium ore dust have shown that the overall trend 
in lung tumor incidence decreases in proportion to the decrease in 
cumulative radon-progeny exposure and remains elevated at 


ERA Vol. 19, No. 2 403 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


exposures less than 100-working-level months (WLM), levels com- 
parable to those found in typical houses. Histopathological data on 
rats exposed to only uranium ore dust showed no excess lesions 
in the nose, larynx, trachea, or kidneys, and no neoplasms in the 
lungs, when followed throughout their life span. The absence of 
lung tumors and proliferative epithelial lesions suggests minimal in- 
volvement of ore dust in the carcinogenicity of mixed previous 
exposures to radon progeny and uranium ore dust. The design of a 
recirculating whole-body animal exposure system, simulating horne- 
environment exposures, was initiated. Testing will proceed in FY 
1993 for planned exposures of rats to graded levels of unattached 
radon progeny such as are found in homes. 2 figs., 8 tabs. 


5424 (PNL—8500-Pt.1, pp. 45-48) In vivo/in vitro radon- 
induced cellular damage. Brooks, A.L. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1993. In Pacific Northwest Lab- 
oratory Annual Report for 1992 to the DOE Office of Energy 
Research: Part 1, Biomedical sciences. 178p. Order Number 
DE93016572. Source: OSTI; NTIS. 

Major research efforts are being conducted, in vitro with model 
cellular and molecular systems and in vivo in whole animals, to un- 
derstand the health effects of inhaled radon and its progeny. This 
project provides important links relating the data from mechanistic 
model studies to those derived from the animal studies, and ren- 
ders both types of data more useful in predicting health hazards 
from radon-progeny exposure in homes. The current studies have 
been designed to define the relationships between inhalation expo- 
sure and radiation dose to the cells of the respiratory tract, 
accomplished by comparing cellular damage induced by alpha par- 
ticles both in vivo and in vitro. Animals were exposed by inhalation 
to radon and radon decay products. Cellular damage was deter- 
mined in deep-lung fibroblasts by micronuclei assay, and in 
epithelial cells of rat trachea by measurement of chromosome 
aberration frequency, as a function of dose and time after expo- 
sure. In chromosome aberration experiments, animals were 
exposed to either 900- or 320-working-level months (WLM) of 
radon progeny; aberrations were scored shortly after cells were 
isolated from the trachea. In vitro studies were conducted in the 
Go/G; stage of the cell cycle using a °5®PuO alpha-particle source. 
The dose-response relationship for induction of aberrations in vitro 
was recorded as aberrations/cell = 0.001 + 0.48 D, where D is in 
grays (Gy). In vivo dose-response data indicated that micronuclei 
frequency increased as a linear function of cumulative radon- 
progeny exposure. In vivo data were related to dose-response 
relationships derived in vitro. Using nondividing cells, it was esti- 
mated that a 1-WLM exposure in vivo caused the same amount of 
chromosome damage as would be induced by a 0.6-mGy in vitro 
dose. Studies are under way to link exposure, exposure rate, 
unattached fraction, dose, and species-specific responses for defin- 
ing risk from inhaled radon progeny. 4 figs. 


5425 (PNL-8500-Pt.1, pp. 49-55) Dosimetry of radon 
progeny. James, A.C. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1993. In Pacific Northwest Laboratory Annual 
Report for 1992 to the DOE Office of Energy Research: Part 1, 
Biomedical sciences. 178p. Order Number DE93016572. Source: 
OSTI; NTIS. 

This project develops and validates cellular dosimetry, micro- 
dosimetry of cellular components, and physiologically plausible 
biokinetic tissue models, and the application of these models to a 
coherent and comprehensive assessment of human cancer risks 
from exposures to radon and thoron progeny. The authors have 
developed physiologically based pharmacokinetic (PBPK) models 
to predict the uptake and retention of radon and thoron, and their 
short-lived progeny, in tissues of experimental animals and in hu- 
mans. This report describes refinement of these models to more 
accurately predict individual variation following ingestion exposure 
and compares the model predictions with rare human data. A new 
model to predict the uptake and retention of lead in tissues also is 
described. In addition, the authors report on research directed to- 


ward improving cellular and subcellular dosimetry. 16 refs., 4 figs., 
1 tab. 


5426 


(PNL-8500-Pt.1, pp. 57-61) Aerosol technology de- 
velopment. James, A.C. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1993. In Pacific Northwest Laboratory Annual 
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Report for 1992 to the DOE Office of Energy Research: Part 1, 
Biomedical sciences. 178p. Order Number DE93016572. Source: 
OSTI; NTIS. 

The purpose of this project is to develop and transfer aerosol 
technology for basic and applied research in biology and chemistry, 
especially in the areas of health and environmental effects of 
energy-related materials. The authors report here the development 
of special radon-progeny aerosols and exposure systems for the 
controlled and well-characterized exposure and dosimetry of exper- 
imental animals in studies relating cellular damage to radon 
carcinogenesis. The ultrafine radon progeny size-spectrometer 
(URPSS) and low pressure impactor, both employing CR-39 track- 
etch technology, are used to measure the conversion coefficient 
between exposure and dose in a home, indoor workplace, or un- 
derground mine during a representative period and at low levels of 
exposure. New methods of data analysis are described for extract- 
ing the most useful information from particle-size measurements. 
13 refs., 2 figs. 


5427 (PNL-8500-Pt.1, pp. 63-68) Oncogenes in radiation- 
induced carcinogenesis. Stiegler, G.L. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1993. In Pacific Northwest Lab- 
oratory Annual Report for 1992 to the DOE Office of Energy 
Research: Part 1, Biomedical sciences. 178p. Order Number 
DE93016572. Source: OSTI; NTIS. 

The authors are investigating the role of oncogenes in lung can- 
cer in rats and dogs that inhaled radon progeny or plutonium and 
leukemia in dogs exposed to whole-body irradiation. Specific ras 
oncogene sequences were amplified by RNA-directed reverse 
transcriptase-polymerase chain reaction (rt-PCR) or by DNA- 
directed PCR methods. The amplification products were analyzed 
for base-pair change by the single-strand conformational polymor- 
phism (SSCP) method and by DNA sequence analysis. The 
activating ras mutations have been identified in gamma-radiation- 
induced leukemic dog spleen tumors, lung and spleen tumors from 
plutonium-exposed dogs, and radon-induced rat lung tumors. Ras 
second-exon mutations have also been identified that have not 
been documented as ras activating. The authors are initiating 
quantitative mRNA northern blot analysis using ras, c-myc, c-fos, 
and c-jun gene probes. 9 refs., 2 figs., 2 tabs. 


5428 (PNL—8500-Pt.1, pp. 69-73) Mutation of DNA targets. 
Schneider, R.P. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1993. In Pacific Northwest Laboratory Annual Report 
for 1992 to the DOE Office of Energy Research: Part 1, Biomedical 
sciences. 178p. Order Number DE93016572. Source: OSTI; NTIS. 

This project is testing the hypothesis that inactivation of tumor 
suppressor genes is a common mechanism of radiation 
carcinogenesis. Thus far, the work has been concentrated on char- 
acterizing the dog retinoblastoma susceptibility (Rb) and the rat 
p53 genes. The authors previously isolated most of the dog Rb 
cDNA, and this year have defined the structure of the rat p53 
gene, including the intron sequences near splice junctions. The rat 
gene lacks one intron that occurs in the human and mouse gene. 
The sizes of the exons, introns, and splice junctions are similar for 
all species. Now radon-induced rat lung tumors are being evalu- 
ated for mutations of p53 in polymerase chain reaction-amplified 
DNA. The dog Rb cDNA will be used as probe in northern analysis 
of dog Rb mRNA ir plutonium-induced bone and lung cancer cul- 
tured cells and in gamma radiation-induced leukemia. 4 figs. 


5429 (PNL—8500-Pt.1, pp. 75-79) Genotoxicity of inhaled 
energy effluents. Brooks, A.L. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1993. In Pacific Northwest Laboratory An- 
nual Report for 1992 to the DOE Office of Energy Research: Part 
1, Biomedical sciences. 178p. Order Number DE93016572. 
Source: OSTI; NTIS. 

The interaction of cellular and genetic damage induced by low- 
and high-LET radiation damage with that produced by chemicals is 
being studied to identify health risks associated with the nuclear in- 
dustry and nuclear waste sites. Mechanistic studies are in progress 
on the induction of chromosome damage and the role of altered 
oncogenes in the induction of cancer. Using fluorescent in situ hy- 
bridization (FISH) techniques, radiation-induced translocations and 
deletions were seen to have the same dose-response relation- 
ships, suggesting that a similar number of ‘hits’ were involved in 





their induction. Research on the potential interaction of mutated 
oncogenes with 7°°Pu and the organic solvent CCl, in the produc- 
tion of liver cancer showed an initial increase in the frequency of 
liver nodules induced by the combined exposures relative to those 
exposed to either agent alone. Analysis of early liver nodules indi- 
cated that the cells in the nodules expressed either K-ras or neo 
and were clonal in origin. Survival was decreased and tumor fre- 
quency increased in animals that received the combined exposure 
relative to those exposed to single insults. 4 figs., 2 tabs. 


5430 (PNL-8500-Pt.1, pp. 89-94) Biochemistry of free 
radical-induced DNA damage. Fuciarelli, A.F. Pacific Northwest 
Lab., Richland, WA (United States). Jun 1993. In Pacific Northwest 
Laboratory Annual Report for 1992 to the DOE Office of Energy 
Research: Part 1, Biomedical sciences. 178p. Order Number 
DE93016572. Source: OSTI; NTIS. 

Gas chromatography—mass spectrometry and liquid 
chromatography—thermospray mass spectrometry provide structural 
and quantitative information for analysis of free radical induced 
modifications to DNA. Using these analytical methods and syn- 
thetic oligonucleosides of defined base composition, the effects of 
DNA structure and chemical microenvironment are being examined 
in irradiated samples of DNA with emphasis on 8,5’ 
cyclodeoxynucleotide and DNA base damage analysis. Liquid 
chromatography—thermospray mass spectrometric analysis of an ir- 
radiated sample of 2’-deoxyadenosine revealed formation of (R)- 
and (S)-8,5’-cyclodeoxyadenosine and 8-oxodeoxyadenosine in ad- 
dition to radiolytic base release. Completion of these 
analyses, coupled with ongoing efforts to synthesize 8,5’- 
cyclodeoxyadenosine, provides the essential background to 
quantitate these products in irradiated samples of DNA using mass 
spectrometry. These efforts will permit examination of the effects of 
DNA structure and chemical microenvironment on free radical in- 
duced DNA damage. 5 refs., 5 figs. 


5431 (PNL-8873) Derivation of residual radioactive mate- 


rial guidelines for the Laboratory for Energy-Related Health 


Research site. Chapman, T.E. Pacific Northwest Lab., Richland, 
WA (United States). Nov 1993. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94003874. Source: OSTI; NTIS; INIS; GPO Dep. 
Residual radioactive material guidelines were derived for the Lab- 
oratory for Energy-Related Health Research (LEHR) Environmental 
Restoration (ER) site in Davis, California. The guideline derivation 
was based on a dose limit of 100 mremvyr. The US Department of 
Energy (DOE) residual radioactive material guideline computer 
code was used in this evaluation. This code implements the 
methodology described in the DOE manual for implementing resid- 
ual radioactive material guidelines. Three potential site utilization 
scenarios were considered with the assumption that following ER 
action, the site will be used without radiological restrictions. The de- 
fined scenarios vary with regard to use of the site, time spent at the 
site, and sources of food consumed. The results of the evaluation 
indicate that the basic dose limit of 100 mrem/yr will not be ex- 
ceeded, provided that the soil concentrations of these radionuclides 
at the LEHR site do not exceed the scenario-specific values calcu- 
lated by this study. Except for the extent of the contaminated zone 
(which is very conservative), assumptions used are as site-specific 
as possible, given available information. The derived guidelines are 
single- radionuclide guidelines and are linearly proportional to the 
dose limit used in the calculations. In setting the actual residual 
soil contamination guides for the LEHR site, DOE will apply the as 
low as reasonably achievable policy to the decision-making 
process, along with other factors such as whether a particular sce- 
nario is reasonable and appropriate, as well as using site-specific 
inputs to computer models based on data not yet fully determined. 


5432 (PNWD-2162-HEDR) Peer review of HEDR uncer- 
tainty and sensitivity analyses plan. Hoffman, F.O. Battelle 
Pacific Northwest Lab., Richland, WA (United States). Jun 1993. 
95p. Sponsored by Department of Health and Human Services, 
Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Contract 200-92-0530(CDC)/18620(BNW). Order 
Number DE94000521. Source: OSTI; NTIS; GPO Dep. 

This report consists of a detailed documentation of the writings 
and deliberations of the peer review panel that met on May 24-25, 
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1993 in Richland, Washington to evaluate your draft report “Uncer- 
tainty/Sensitivity Analysis Plan” (PNWD-2124 HEDR). The fact that 
uncertainties are being considered in temporally and spatially vary- 
ing parameters through the use of alternative time histories and 
spatial patterns deserves special commendation. It is important to 
identify early those model components and parameters that will 
have the most influence on the magnitude and uncertainty of the 
dose estimates. These are the items that should be investigated 
most intensively prior to committing to a final set of results. 


5433 (PNWD-2187-HEDR) Integrated task plans for the 
Hanford Environmental Dose Reconstruction Project, June 
1992 through May 1994. Shipler, D.B. Battelle Pacific Northwest 
Lab., Richland, WA (United States). Sep 1993. 209p. Sponsored 
by Department of Health and Human Services, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DE94003238. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate radiation doses from Hanford Site 
operations since 1944 to representative individuals. The primary 
objective of work to be performed through May 1994 is to deter- 
mine the project's appropriate scope: space, time, radionuclides, 
pathways and representative individuals; determine the project's 
appropriate level of accuracy/level of uncertainty in dose estimates; 
complete model and data development; and estimate doses for the 
Hanford Thyroid Disease Study and representative individuals. A 
major objective of the HEDR Project is to estimate doses to the 
thyroid of individuals who were exposed to iodine-131. A principal 
pathway for many of these individuals was milk from cows that ate 
vegetation contaminated by iodine-131 released into the air from 
Hanford facilities. The plan for June 1992 through May 1994 has 
been prepared based on activities and budgets approved by the 
Technical Steering Panel (TSP) at its meetings on January 7-9, 
1993 and February 25-26, 1993. The activities can be divided into 
three broad categories: (1) computer code and data development 
activities, (2) calculation of doses, and (3) technical and communi- 
cation support to the TSP and the TSP Native American Working 
Group (NAWG). The following activities will be conducted to ac- 
complish project objectives through May 1994. 


5434 (SS93-10) Radon 1993. The situation in Sweden. 
Swedish Radiation Protection Inst., Stockholm (Sweden). 25 Apr 
1993. 141p. (In Swedish). Order Number DE94607471. Source: 
OSTI; NTIS; INIS. 

The report presents the radon situation in Sweden at the end of 
1992, and the steps taken during the last 14 years in order to re- 
duce the radon exposure in houses. (71 refs.). 


5435 (SSI-93-18) Decontamination methods. General ad- 
vices. Melin, J. Swedish Radiation Protection Inst., Stockholm 
(Sweden). Jun 1993. 19p. (in Swedish). Order Number 
DE94607461. Source: OSTI; NTIS; INIS. 

Presents general advices concerning planning and execution of 
the decontamination of an environmental contamination caused by 
a radiation accident. 


5436 (SSI-P-588-90) '%’Cs in the population in inland 
north Sweden. Johansson, L. (Umeaa Univ. (Sweden). Dept. of 
Radiation Physics); Lindstroem, J.; Aagren, G. Swedish Radiation 
Protection Inst., Stockholm (Sweden). [1993]. 24p. (In Swedish). 
Project SSI-P-588-90. Order Number DE94607470. Source: OSTI; 
NTIS; INIS. 

Whole-body measurements off '*4Cs and 'S’7Cs were performed 
on samples of the population at three localities in northern Swe- 
den, that suffered different degrees of contamination at the 
Chernobyl! accident. The localities all have significant populations 
of lapps, who due to their high intake of reindeer-meat have much 
higher levels of Cesium than the population in general. it was 
found that; the mean whole-body content of '°’Cs is ten times 
higher for lapps than for the general population in areas with high 
contamination; the ratio between the whole-body content and the 
ground contamination is lower in areas with high contamination, in- 
dicating that mitigation measures have had effect; measurements 
on urine samples can be used to get a quick estimate of the mean 
'37Cs concentration of a population group. Results from the mea- 
surements are presented in several tables. 
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5437 (STUK-B-STO-28) The use of radiation and the 
other radiation practices in 1992: Events and statistics. 
Havukainen, R. (ed.). Finnish Centre for Radiation and Nuclear 
Safety (STUK), Helsinki (Finland). May 1993. 27p. (In Finnish). Or- 
der Number DE94607472. Source: OSTI; NTIS; INIS. 

In the end of the year 1992 there were in force 1630 safety li- 
censes for the use of radiation granted by the Finnish Centre for 
Radiation and Nuclear Safety (STUK). In addition to this there 
were 2022 places for dental x-ray activities in Finland. All together 
12468 radiation sources and 308 radioisotope laboratories were in 
use. The import of radioactive substances was 3.9 x 10'> Bq and 
the export 2.6 x 10 '° Bq. The production of short-lived isotopes 
was 1.1 x 10 '° Bq. The monitoring of personal radiation doses 
were organized for 11978 workers and 1286 working places. The 
annual dose (the integrated readings of dosemeters) was greater 
than registration threshold for 23 % of workers. The collective dose 
(the sum of the results of the dose measurements) registered to 
the Finnish Dose Register was 7.6 manSv; 78 % belonged to the 
workers of nuclear power plants. The sum of the personal doses 
measured in 1992 were for eight radiologists or interventional radi- 
ologists and eight workers in nuclear power plants 20 mSv or 
more. The effective doses were in each case under the annual 
dose limit of 50 mSv. The effective doses for the radiologists and 
interventional radiologists were under 20 mSv. It was reported to 
STUK eight failures or exceptional events. The reasons for these 
events were usually human mistakes or neglects. (editor). 


5438 (STUK-B-VALO-70) Decision analysis and rational 
countermeasures in radiation protection. Sinkko, K. Finnish 
Centre for Radiation and Nuclear Safety (STUK), Helsinki (Fin- 
land). Sep 1991. 38p. Order Number DE94607462. Source: OSTI; 
NTIS; INIS. 

Published also in Finnish as report number STUK-B-VALO-65. 

During the past few years several international organizations 
(ICRP, IAEA, OECD/NEA), in revising their radiation protection 
principles, have emphasized the importance of the rationalization 
and planning of intervention after a nuclear accident. An accident 
itself and the introduction of protective action entails risks to the 
people affected, monetary costs and social disruption. Thus protec- 
tive actions, often including objectives which are difficult to control 
simultaneously, cannot be undertaken without careful contempla- 
tion and consideration of the essential consequences of decisions. 
Often during an accident there is not enough time for careful con- 
sideration. Decision analysis is an analyzing and thought guiding 
method for the definition of objectives and comparison of options. It 
is an appropriate methodology assisting in rendering explicit and 
apparent all factors involved and evaluating their relative impor- 
tance. The planning of intervention with the help of decision 
analysis is portion of the preparation for accident situations. In this 
report one of the techniques of decision analysis, multi-attribute 
utility analysis, is presented, as concerns its application in planning 
protective actions in the event of radiation accidents. (orig.). 


5439 (WHO-A-43/INFDOC/2) Effects of nuclear war on 
health and health services: Report of the WHO management 
group on follow-up of resolution WHA40.24. 43. world health 
assembly. Provisional agenda item 32.1. World Health Organiza- 
tion, Geneva (Switzerland). 23 Apr 1990. 9p. Order Number 
DE94607385. Source: OSTI; NTIS (US Sales Only); INIS. 

This report reviews the findings since 1987 in the field of re- 
search related to the possible impact of nuclear war and nuclear 
explosions on health and health services. An annex contains the 
finding and conclusions of a 1989 United Nations study on the cli- 
matic and other effects of nuclear war. 1 tab. 


5440 
health effects of the Chernobyl accident: Report by the 
Director-General. 44. world health assembly, provisional 
agenda item 18. World Health Organization, Geneva (Switzer- 
land). 24 Apr 1991. 10p. Order Number DE94607386. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A memorandum of understanding between the WHO and the 
Ministry of Health of the USSR was signed in April 1990, calling for 
the development of a long-term international programme to monitor 
and mitigate the health effects of the Chernobyl accident. This re- 
port examines the scientific, organizational and financial aspects of 


(WHO-A-44/13) International programme on _ the 
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the programme and describes the action taken by the WHO for its 
development. 


5441 (WHO-A-46/30) Health and environmental effects of 
nuclear weapons: Report by the Director-General. 46. world 
health assembly, provisional agenda item 33. World Health Or- 
ganization, Geneva (Switzerland). 26 Apr 1993. 8p. Order Number 
DE94607387. Source: OSTI; NTIS (US Sales Only); INIS. 

This report briefly reviews previous WHO work on the health 
consequences of nuclear war and concentrates on current informa- 
tion about the effects of nuclear weapons on health, and related 
environmental problems. 15 refs. 


5442 (WHO-EB-91/14) International programme on the 
health effects of the Chernobyl accident: Report by the 
Director-General. Executive Board 91. session, provision 
agenda item 6. World Health Organization, Geneva (Switzerland). 
30 Nov 1992. 11p. Order Number DE94607388. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A memorandum of understanding between the WHO and the 
Ministry of Health of the USSR was signed in April 1990, calling for 
the development of a long-term international programme to monitor 
and mitigate the health effects of the Chernobyl accident. This doc- 
ument reports on progress made to date in terms of technical 
management and coordination and financial aspects of the 
programme. It also provides information on future activities and dis- 
cusses related issues. 


5443 (WHO-PEP-93.4) Chernobyl: The WHO helps. World 
Health Organization, Geneva (Switzerland). 1993. 35p. (In Rus- 
sian). Order Number DE94607390. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This booklet addresses concerns of the populations of the areas 
of Belarus, Ukraine and Russia affected by the Chernobyl accident. 
Answers to commonly asked questions comprise the bulk of the in- 
formation, but the booklet also describes the WHO's work to study 
and mitigate the effects on the exposed populations. 


5444 (WHO-PEP-93.14) International programme on the 
health effects of the Chernobyl accident. World Health Organi- 
zation, Geneva (Switzerland). 1993. 23p. Order Number 
DE94607389. Source: OSTI; NTIS (US Sales Only); INIS. 

Two years ago the World Health Assembly approved the estab- 
lishment of the International Programme on the Health Effects of 
the Chernobyl Accident (IPHECA). The Programme, set up under 
the auspices of WHO, provides support to the health authorities in 
Belarus, the Russian Federation and the Ukraine in dealing with 
the aftermath of the accident, and is intended to serve as a unify- 
ing framework for all international health-related activities arising 
from the accident carried out in the three countries. This document 
outlines the Programme's objectives, structure, accomplishments 
and future plans. As a background, it also provides a_ brief 
overview of the accident and of its current and potential impact on 
health in the three countries. 5 figs, 1 tab. 
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5445 (PNL-8500-Pt.1, pp. 81-87) Molecular events during 
tumor initiation. Springer, D.L. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1993. In Pacific Northwest Laboratory An- 
nual Report for 1992 to the DOE Office of Energy Research: Part 
1, Biomedical sciences. 178p. Order Number DE93016572. 
Source: OSTI; NTIS. 

Benzofajpyrene diolepoxide (BPDE), a prototype polycyclic aro- 
matic hydrocarbon, forms a number of covalent modifications to 
DNA that impede the progression of polymerases. By taking ad- 
vantage of these polymerase blocks, the frequency and location of 
adducts on the 5S rRNA gene have been determined. Results from 
studies with several polymerases and the 3’-—5’ exonuclease activ- 
ity of T4 DNA polymerase, using naked DNA that was modified 
with BPDE, demonstrated that regions rich in deoxyguanine 
residues are more heavily modified than other regions. Because 
cellular DNA is associated with a variety of proteins, methods were 
developed to reconstitute supercoiled pGEM-5S plasmid with core 
histones. This preparation, which mimics a domain of cellular chro- 
matin, resisted restriction enzyme digestion in the region of the 5S 





rRNA gene where a nucleosome is expected to form, confirming 
the presence of this nucleosome. When this reconstituted plasmid 
was incubated with (+/-)-anti-BPDE, less binding was observed on 
reconstituted DNA than naked plasmid, suggesting that interaction 
between the DNA and histones protected the DNA from BPDE 
modification. In addition, when a site-specific, BPDE-modified 
oligomer was incubated with a polymerase, a significant amount of 
synthesis past the lesion was observed. The position of poly- 
merase blockage and the amount of translesional synthesis varied 
with the polymerase used. Other efforts were directed at preparing 
and characterizing core histone from cells grown under conditions 
that produce modified histones. Characterization of these prepara- 
tions by electrospray ionization mass spectrometry demonstrated 
covalent modification (acetylation) of histone H4. Future studies will 
involve reconstitution of the pGEM-5S plasmid with modified core 
histones to determine whether accessibility of BPDE to the DNA is 
altered. 8 refs., 7 figs. 
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5446 (DOE/ER/60374-T5) Effects of elevated CO. on 
Chesapeake Bay wetlands: [Progress report, 1988-1989]. Re- 
sponse of vegetation to carbon dioxide. Drake, B.G.; Arp, W.J.; 
Balduman, L. Smithsonian Environmental Research Center, Edge- 
water, MD (United States). 1990. 132p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-85ER60374. 
Order Number DE93019593. Source: OSTI; NTIS; GPO Dep. 

Research during 1988-89 focused on several new aspects of 
the response of the salt marsh ecosystem to elevated COs. In pre- 
vious years we gave highest priority to studies of the effect of CO2 
on biomass production into above and below-ground tissues, nitro- 
gen content, light response of photosynthesis of single leaves, leaf 
water potential and carbon dioxide and water vapor exchange be- 
tween the plant canopy and the ambient air. Result from the work 
in 87 and 88 had shown that the C3 plant, Scirpus olneyi, re- 
sponded vigorously to elevated CO,2 but the two C4 species, 
Spartina patens and Distichlis spicata did not. The responses of 
photosynthesis were also reflected in the canopy and ecosystem 
processes. Thus our emphasis shifted from determining the growth 
responses to exploring photosynthesis in greater detail. The main 
questions were: does acclimation to high COz involve reduction of 
some aspect of photosynthesis either at the single leaf level or in 
canopy structure? How much more carbon will be accumulated in 
a high CO, than under present CO2 concentration? Our results 
give us partial answers to these questions but since the long term 
aspect of COz stimulation remains the most important one, it is un- 
likely that we can do more than add some pieces of data to a 
continuing debate in the ecological community regarding the even- 
tual effect of CO2 on ecosystems. 


5447 (DOE/ER/60931—4) Molecular understanding of mu- 
tagenicity using potential energy methods: Progress report, 
July 1, 1992-September 30, 1993. Broyde, S.; Shapiro, R. New 
York Univ., NY (United States). Sep 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER60931. Order Number DE94001742. Source: OSTI; NTIS; 
GPO Dep. 

Our objective has been to elucidate on a molecular level, at 
atomic resolution, the structures of DNAs modified by highly 
mutagenic aromatic amines and hydrocarbons. The underlying hy- 
pothesis is that DNA replicates with reduced fidelity when its 
normal right-handed B-structure is altered, and one result is a 
higher mutation rate. This change in structure may occur normally 
at a low incidence but it may be enhanced greatly after covalent 
modification by a mutagenic substance. The methods that we use 
to elucidate structures are computational, but we keep in close 
contact with experimental developments, and we incorporate data 
from NMR studies in our calculations when they are available. X- 
ray and low resolution spectroscopic studies have not succeeded 
in producing atomic resolution views of mutagen and carcinogen- 
oligonucleotide adducts. Even the high resolution NMR method 
cannot alone yield molecular views, though it does so in combina- 
tion with our computations. The specific methods that we employ 
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are minimized potential energy calculations using the torsion angle 
space molecular mechanics program DUPLEX to yield static views. 
Molecular dynamics simulations of static structures with solvent 
and salt can be carried out with the program AMBER; this yields 
mobile views in a medium that mimics aspects of the natural aque- 
ous environment of the cell. 


5448 (NEI-NO-377) Proceedings from the Meeting in the 
SNS-ad hoc group on monitoring of forest damage. Aktuelt fra 
Skogforsk, no.2. Norsk Inst. for Skogforskning, Aas (Norway). 
1993. 71p. Order Number DE94722111. Source: OSTI; NTIS. 

The report consists of a collection of papers from a Nordic con- 
ference discussing aspects and present results from studies on 
forest decline related to deposition of air pollution. 108 refs., 45 
figs., 15 tabs. 


5449 (NREL/CP-200-5768-Vol.3, pp. 1507-1517) Reducing 
the rate of carbon dioxide buildup with biomass fuel under cli- 
mate change. Peart, R. (Univ. of Florida, Gainesville, FL (United 
States)); Curry, R.; Jones, J.; Boote, K.; Alien, L. National Renew- 
able Energy Lab., Golden, CO (United States). [1993]. 
(CONF-9308106—Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). In First biomass conference 
of the Americas: Energy, environment, agriculture, and industry: 
Proceedings, Volume 3. 463p. Order Number DE94000436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The authors have been working for several years on estimating, 
through crop simulation and crop growth chamber experiments, the 
changes in yield and in irrigation demand which would be brought 
about by a doubling of atmospheric greenhouse gases, given the 
results of three General Circulation Models (GCM) that simulate 
the climate change that would be expected. They are now begin- 
ning to study the impact this might have in relation to biomass 
fuels. An important question is the effect of the changed climate on 
crop production, would the increased carbon dioxide concentration 
outweigh the negative climate change effects on crop yields? Re- 
sults are quite variable due to different climate change effects at 
different locations and the differences in historical weather and in 
soils in different locations. However, on balance, climate change 
would result in reduced yields of the crops we studied, soybean, 
maize and peanut. However, US production of these crops could 
be maintained or increased by the use of irrigation on more acres. 
Irrigated crops, in general, would have increased yields under cli- 
mate change because of the increased photosynthetic efficiency 
with higher carbon dioxide levels. Results on net remediation of 
carbon dioxide buildup by the use of biomass fuel rather than fossil 
fuel are not completed, but previous work has shown that Midwest 
non-irrigated maize production provides much more equivalent bio- 
mass energy than is required for its production. The studies with 
soybean show a ratio of equivalent energy output in the seed to 
energy used in producing the crop ranging from 4 to almost 9 un- 
der climate change. 


5450 (NREL/CP-200-5768-Vol.3, pp. 1618-1622) Biomass 
growth aspects during bioreclamation of contaminated soils. 
Elektorowicz, M. (Concordia Univ., Montreal, Quebec (Canada)); 
Yong, R.N. National Renewable Energy Lab., Golden, CO (United 
States). [1993]. (CONF-9308106—Vol.3: 1. biomass conference of 
the Americas: energy, environment, agriculture, and industry, 
Burlington, VT (United States), 30 Aug - 2 sep 1993). In First 
biomass conference of the Americas: Energy, environment, agri- 
culture, and industry: Proceedings, Volume 3. 463p. Order 
Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 
Some microorganisms metabolize petroleum compounds. Under 
favorable environmental conditions, the development of microor- 
ganisms can be used to reclamation of contaminated soils. The aim 
of each bioreclamation technique is to improve these conditions in 
order to accelerate microorganism activity in the soil. In practice, 
bioreclamation on an industrial scale is induced through the con- 
trolled growth of indigenous microorganisms or through inoculating 
the soil with specific microorganisms, developed in a lab. These 
two techniques can be applied either in-situ or ex-situ in the exca- 
vated soils. Generally, the growth process includes six phases: the 
lag phase, the acceleration phase, the exponential phase, the 
growth decline phase, the stationary phase and the endogenous 
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phase. The goal of each technique is to diminish the time lag, in- 
crease the acceleration phase, extend the stationary phase and 
delay the endogenous phase. However, during the bioreclamation 
phase, the biochemical processes may postpone the treatment by 
slowing down its growth,. Very often, the advanced techniques de- 
veloped in the laboratory does not equate with efficiency on the 
site itself. On the site, the biomass growth decreases faster then 
expected because of various interaction processes taking place in 
contaminated soil. The principal factors described in paper which 
delay the growth of microorganisms capable of reclaiming 
petroleum products include the following: competition among mi- 
croorganisms, unavailability of nutrients, variation of the pH, 
inadequate moisture, temperature variation, sorption, toxicity of by- 
products, mutation and impact of additives. The most of the factors 
are insufficiently recognized, however, impact of some parameters 
is observed when additives as sawdust and nutrients are added. In 
similar cases the feasibility studies are necessary before imple- 
mentation of any technique on industrial scale. 


5451 (NREL/CP—200-5768-Vol.3, pp. 1628-1633) Celis on 
corrugations for pollution control. Clyde, R. (Clyde Engineering, 
New Orleans, LA (United States)). National Renewable Energy 
Lab., Golden, CO (United States). [1993]. (CONF-9308106—Vol.3: 
1. biomass conference of the Americas: energy, environment, agri- 
culture, and industry, Burlington, VT (United States), 30 Aug - 2 sep 
1993). In First biomass conference of the Americas: Energy, envi- 
ronment, agriculture, and industry: Proceedings, Volume 3. 463p. 
Order Number DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

Old cardboard boxes constitute 12% of landfills. White rot fungus 
can be grown on the boxes and buried in contaminated soil. The 
fungus needs air which is entrapped in the corrugations. The fun- 
gus is sensitive to large amounts of TNT but it is protected when 
inside the corrugations. Fast food containers are filling landfills. 
Lactic acid production needs air and the polymers are biodegrad- 
able. When corrugations are put in a half full rotary unit, holes in 
the valleys make drops, and mass transfer to drops is much higher 
than to a flat surface. A lab corrugator has been made from an old 
washing machine wringer, so other fibers can be corrugated. When 
the bacterium, Zymomonas mobilis is grown on Tyvek fiber, lead 
and six valent chromium are removed from wastewater in a few 
seconds. Zymomonas on rotating fibers converts sugar to alcohol 
in 10-15 minutes and when a light is shown into flat rotating discs, 
it hits a thin moving film to destroy dioxin. Salt on roads causes 
millions of dollars damage to bridges and cars but calcium magne- 
sium acetate is not corrosive and can be made with cells on 
rotating fibers. 


5452 (NREL/CP—200-5768-Vol.3, pp. 1634-1639) Suitable 
woody species for a land application alternative to pulp and 
paper mill wastewater disposal. Aw, M. (Northern Arizona Univ., 
Flagstaff, AZ (United States)); Wagner, M.R. National Renewable 
Energy Lab., Golden, CO (United States). [1993]. (CONF- 
9308106—Vol.3: 1. biomass conference of the Americas: energy, 
environment, agriculture, and industry, Burlington, VT (United 
States), 30 Aug - 2 sep 1993). In First biomass conference of the 
Americas: Energy, environment, agriculture, and industry: Pro- 
ceedings, Volume 3. 463p. Order Number DE94000436. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Saline pulp and paper wastewater produced by Stone Container 
Corporation in Snowflake, Arizona was used to irrigate 32 different 
species/genotypes/hybrids of woody plants to test their suitability 
as an alternative treatment to the current wastewater disposal 
method. Suitability was measured in terms of survival and height 
growth. Among the 32 species, six were found to be a very good 
choice for wastewater treatment and biomass production. Their 
suitability is further justified by the fact that some have salt 
tolerance and others fix nitrogen. These species are Tamarix ramo- 
sissima, Atriplex canescens, Robinia pseudoacacia, Eleagnus 
angustifoliz, Ulmus pumila, and Populus deltoides x Populus nigra. 
Three other species are possible candidates. These include Cara- 
gana arborescens, Gleditsia triacanthos and Populus deltoides var. 
siouxland. In general, conifers performed poorly because of the 
harsh environment and other silvicultural problems. 
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5453 (ANL/ES/PROC-79713, pp. 171-176) Transrapid TR- 
07 maglev-spectrum magnetic field effects on dally pineal 
indoleamine metabolic rhythms in rodents. Groh, K.R. (Argonne 
National Lab., IL (United States)). Argonne National Lab., IL 
(United States). [1993]. (CONF-930550-: 13. international confer- 
ence on magnetically levitated systems and linear drives, Argonne, 
IL (United States), 19-21 May 1993). In 13th Intemational Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 463p. 
Order Number DE93040381. Source: OSTI; NTIS; INIS. 

This study examined the effects on pineal function of magnetic 
field (MF) exposures (ac and de components) similar to those pro- 
duced by the TransRapid TR-07 and other electromagnetic maglev 
systems (EMS). Rats (6/group) were entrained to a 14:10 light-dark 
cycle and then exposed to a continuous, or to an inverted, intermit- 
tent (on = 45 s, off = 15 s, induced current = 267 G/s) simulated 
multifrequency ac (0-2 kHz) and de magnetic field (MF) at 1 or 7 
times the TR-07 maglev vehicle MF intensity for 2 hr. Other groups 
of rats were exposed to only the ac or the dc-component of the 
maglev MF. For comparison, one group was exposed to an in- 
verted, intermittent 60-Hz MF. At the end of the exposure, each 
group was sacrificed and compared to an unexposed group of rats 
for changes in pineal melatonin and serotonin-N-acetyltransferase 
(NAT). MF exposures at an intensity equivalent to that produced by 
the TR-07 vehicle (1X; 0.1-50 mG, 1.6 kHz-10 Hz; 250 mG dc) had 
no effect on melatonin or NAT compared with sham-exposed 
animals under any of the conditions examined. However, 7X TR-07- 
level continuous 2-h MF exposures significantly depressed pineal 
NAT by 45% (p < 0.03) compared to controls. Pineal melatonin 
was also depressed 33-43% by a continuous 7X TR-07 MF expo- 
sure and 28% by an intermittent 60-Hz 850-mG MF, but the results 
were not statistically significant. This study demonstrates that inter- 
mittent, combined ac and de MFs similar to those produced by the 
TR-07 EMS maglev vehicle alter the normal circadian rhythm of 
pineal indoleamine metabolism. The pineal regulatory enzyme NAT 
was more sensitive to MF exposure than melatonin and may be a 
more desirable measure of the biological effects of MF exposure. 


5454 (DOE/FTR-93016210) Travel to Italy to attend the 
NATO Advanced Research Workshop (ARW) on developing a 
new standardization agreement (STANAG) for radiofrequency 
radiation (RFR).: Foreign trip report, May 16-24, 1993. 
Leonowich, J.A. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93016210. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report summarizes the activities of the trip which consisted 
of attendance at the Advanced Research Workshop (ARW). The 
workshop consisted of invited papers on the current status of ra- 
diofrequency radiation (RFR) safety standards throughout the world, 
the scientific basis for a new NATO standard, and three working 
sessions where recommendations were made on how to proceed 
with development of a new NATO standard. In addition, an organiz- 
ing committee was elected to begin work on a series of AGARD 
lectures and an Advanced Studies Institute (ASI) on radiofrequency 
radiation and how it is controlled in a military environment. Informa- 
tion on literature obtained and persons contacted is also included. 
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5455 (CONF-9110122-, pp. 644-652) Seismic evaluation of 
buildings in the Eastern and Central United States. Malley, J.O. 
(H.J. Degenkolb Associates, San Francisco, CA (United States)); 
Poland, C.D. Lawrence Livermore National Lab., CA (United 
States); USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Risk Analysis 
and Technology. [1991]. From Natural phenomena hazards mitiga- 
tion conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 





The vast majority of the existing buildings in the Central and 
Eastern United States have not been designed to resist seismic 
forces, even though it is becoming widely accepted that there is a 
potential for damaging earthquakes in these regions for the coun- 
try. These buildings, therefore, may constitute a serious threat to 
life safety in the event of a major earthquake. The ATC-14 proce- 
dure for the seismic evaluation of existing buildings has begun to 
gain wide acceptance since its publication in 1987. The National 
Center for Earthquake Engineering Research (NCEER) funded a 
project to critically assess the applicability of ATC-14 to buildings in 
the Eastern and Central United States. This NCEER project devel- 
oped a large volume of recommended modifications to ATC-14 
which are intended to improve the modifications to ATC-14 proce- 
dure’s recommendations for the seismic evaluation of buildings in 
regions of low siesmicity. NCEER is sponsoring a second project 
which will produce a separate document for the seismic evaluation 
of existing buildings which specifically focuses on structures in 
these areas of the country. This report, which should be completed 
in 1991, will provide a valuable tool for practicing engineers per- 
forming these evaluations in the Eastern and Central United 
States. This paper will present the results of these NCEER projects 
and introduce the revised ATC-14 methodology. 


5456 (CONF-940128-2) The relationship between truck 
accidents and geometric design of road sections: Poisson 
versus negative binomial regressions. Miaou, Shaw-Pin. Oak 
Ridge National Lab., TN (United States). Jul 1993. 18p. Sponsored 
by Federal Highway Administration, Washington, DC (United 
States);Department of Transportation, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Transportation Re- 
search Board annual meeting; Washington, DC (United States); 
Jan 1994. Order Number DE93040599. Source: OSTI; NTIS; GPO 
Dep. 

This paper evaluates the performance of Poisson and negative 
binomial (NB) regression models in establishing the relationship 
between truck accidents and geometric design of road sections. 
Three types of models are considered. Poisson regression, zero- 
inflated Poisson (ZIP) regression, and NB regression. Maximum 
likelihood (ML) method is used to estimate the unknown parame- 
ters of these models. Two other feasible estimators for estimating 
the dispersion parameter in the NB regression model are also ex- 
amined: a moment estimator and a regression-based estimator. 
These models and estimators are evaluated based on their (1) es- 
timated regression parameters, (2) overall goodness-of-fit, (3) 
estimated relative frequency of truck accident involvements across 
road sections, (4) sensitivity to the inclusion of short mad sections, 
and (5) estimated total number of truck accident involvements. 
Data from the highway Safety Information System (HSIS) are em- 
ployed to examine the performance of these models in developing 
such relationships. The evaluation results suggest that the NB re- 
gression model estimated using the moment and regression-based 
methods should be used with caution. Also, under the ML method, 
the estimated regression parameters from all three models are 
quite consistent and no particular model outperforms the other two 
models in terms of the estimated relative frequencies of truck acci- 
dent involvements across road sections. It is recommended that 
the Poisson regression model be used as an initial model for de- 
veloping the relationship. If the overdispersion of accident data is 
found to be moderate or high, both the NB and ZIP regression 
model could be explored. Overall, the ZIP regression model ap- 
pears to be a serious candidate model when data exhibit excess 
zeros due, @.g., to underreporting. 


5457 (IVA-M-284, pp. 23-39) Risk considerations in large 
systems. Lindell, B. Royal Swedish Academy of Engineering Sci- 
ences, Stockholm (Sweden). 1993. (CONF-920009-: Man and 
technology in the future, Forsmark (Sweden), 1992). In Man and 
technology in the future. 163p. Order Number DE94607913. 
Source: OSTI; NTIS; INIS. 

This paper reviews the conceptual problems involved in risk con- 
sideration for large technological systems. After a discussion of the 
concepts of risk and probability, the author deals with the applica- 
tion of these concepts in risk assessments for systems in which 
catastrophic events may occur. it is suggested that the basic pro- 
tection principles recommended by the International Commission 
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on Radiological Protection are generally applicable, although their 
application to probabilistic events necessarily involves a number of 
value judgments. One such judgment involves the evaluation of 
consequences necessary for cost/benefit analysis of the appropri- 
ate degree of protection. Another type of subjective judgment 
which is often not acknowledged occurs in the interpretation of 
very small probabilities, where the validity of the necessary models 
or assumptions can only be subjectively assessed. A final conclu- 
sion is that the most catastrophic consequence of a failure in a 
large system may be neither immediate economic losses or detri- 
mental environmental impact but rather disastrous long-term 
political and societal effects. (25 refs.). 


5458 (LBL-34642) DOE Office of Energy Research labora- 
tories self-asessment workshop: The nuts and bolts of 
implementation, July 27-28, 1993. Lawrence Berkeley Lab., CA 
(United States). 21 Sep 1993. 44p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94002267. Source: OSTI; NTIS; GPO Dep. 

Making self-assessment a “cultural norm” at the DOE Office of 
Energy Research (ER) laboratories has been a tremendous chal- 
lenge. In an effort to provide a forum for the ER laboratories to 
share their self-assessment program implementation experiences, 
the Lawrence Berkeley Laboratory hosted a Self-Assessment 
Workshop: July 1993. The workshop was organized to cover such 
areas as: DOE's vision of self-assessment; what makes a work- 
able program; line management experiences; how to identify root 
causes and trends; integrating quality assurance, conduct of opera- 
tions, and self-assessment; and going beyond environment, safety, 
and health. Individuals from the ER laboratories wishing to partici- 
pate in the workshop were invited to speak on topics of their 
choice. The workshop was organized to cover general topics in 
morning presentations to all attendees and to cover selected topics 
at afternoon breakout sessions. This report summarizes the pre- 
sentations and breakout discussions. 
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Refer also to citation(s) 2982, 3029, 3031, 3032, 3145, 3175, 
3177, 3199, 3200, 3201, 3208, 3220, 3248, 3250, 3293, 3294, 
3295, 3296, 3297, 3298, 3300, 3458, 3825, 3826, 3827, 3828, 
4346, 5110, 5112, 5117, 5128, 5132, 5136, 5140, 5177, 5269, 
5291, 5326 


5459 (CEA-CONF-11597) Forecasting of earthquakes for 
paraseismic safeguard: lessons drawn from the study of re- 
cent earthquakes in the world. Mohammadioun, B. CEA Centre 
d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. de Protection 
de l'Environnement et des Installations. 1992. 7p. (In French). 
(CONF-9212101—1: 1. Meeting on Civil Engineering of the "Batis- 
seurs du Cadre de Vie”, Paris (France), 8 Dec 1992). Order 
Number DE94716433. Source: OSTI; NTIS (US Sales Only). 

This paper describes the needs of earthquakes forecasting, 
shows the seismic surveys which have been developed in the 
world and strikes the balance of knowledge. 4 figs. 


5460 (CONF-9110122-, pp. 35-45) Technical features of a 
low-cost earthquake alert system. Harben, P. (Lawrence 
Livermore National Laboratory, CA (United States)). Lawrence Liv- 
ermore National Lab., CA (United States); USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Risk Analysis and Technology. [1991]. 
From Natural phenomena hazards mitigation conference; St. Louis, 
MO (United States); 15-18 Oct 1991. In Third DOE natural phe- 
nomena hazards mitigation conference. 699p. Order Number 
DE93012087. Source: OSTI; NTIS; INIS. 

The concept and features of an Earthquake Alert System (EAS) 
involving a distributed network of strong motion sensors is dis- 
cussed. The EAS analyzes real-time data telemetered to a central 
facility and issues an areawide warning of a large earthquake in 
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advance of the spreading elastic wave energy. A low-cost solution 
to high-cost estimates for installation and maintenance of a dedi- 
cated EAS is presented that makes use of existing microseismic 
stations. Using the San Francisco Bay area as an example, we 
show that existing US Geological Survey microseismic monitoring 
stations are of sufficient density to form the elements of a prototype 
EAS. By installing strong motion instrumentation and a specially 
developed switching device, strong ground motion can be teleme- 
tered in real-time to the central microseismic station on the existing 
communication channels. When a large earthquake occurs, a dedi- 
cated real-time central processing unit at the central microseismic 
station digitizes and analyzes the incoming data and issues a warn- 
ing containing location and magnitude estimations. A 50-station 
EAS of this type in the San Francisco Bay area should cost under 
$70,000 to install and less than $5,000 annually to maintain. 


5461 (CONF-9110122-, pp. 394-403) Quaternay faulting 
along the southern Lemhi fault near the Idaho National Engi- 
neering Laboratory Southeastern Idaho. Hemphill-Haley, M.A. 
(Woodward-Clyde Consultants, Oakland, CA (United States)); 
Sawyer, T.L.; Wong, |.G.; Kneupfer, P.L.K.; Forman, S.L.; Smith, 
R.P. Lawrence Livermore National Lab., CA (United States); US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Risk Analysis and Tech- 
nology. [1991]. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. In 
Third DOE natural phenomena hazards mitigation conference. 
699p. Order Number DE93012087. Source: OSTI; NTIS; INIS. 

Four exploratory trenches excavated across the Howe and Fallen 
Springs segments of the southern Lemhi fault in southeastern 
Idaho provide data to characterize these potential seismic sources. 
Evidence for up to three surface faulting events is exposed in each 
trench. Thermoluminescence (TL) and radiocarbon analyses were 
performed to provide estimates of the timing of each faulting event. 
The most recent event (MRE) occurred at: (1) about 15,000 to 
19,000 years B.P. at the East Canyon trench (southern Howe seg- 
ment); (2) approximately 17,000 to 24,000 years. B.P. at the Black 
Canyon site (northern Howe segment); and (3) about 19,000 to 
24,000 years B.P. at the Camp Creek trench (southern Fallen 
Springs segment). A Holocene event is estimated for the Coyote 
Springs trench (central Fallert Springs segment) based on degree 
of soil development and correlation of faulted and unfaulted de- 
posits. The oldest Black Canyon event is constrained by a buried 
soil (Av) horizons with a TL age of 24,700 +/- 3,100 years B.P. 
Possibly three events occurred at this site between about 17,000 
and 24,000 years ago followed by quiescence. Stratigraphic and 
soil relationships, and TL and '*C dates are consistent with the fol- 
lowing preliminary interpretations: (1) the MRE’s for the southern 
segments are older than those for the central Lemhi fault; (2) the 
Black Canyon site may share rupture events with sites to the north 
and south as a result of a “leaky” segment boundary; (3) temporal 
clustering of seismic events separated by a long period of quies- 
cence may be evident along the southern Lembhi fault; and (4) 
Holocene surface rupture is evident along the central part of the 
Fallert Springs segment but not at its southern end; and (5) the 
present segmentation model may need to be revised. 


5462 (DOE/ER/60245-T2) Seasonal snow of arctic Alaska 
R4D investigations: Final report. Benson, C.S. Alaska Univ., 
Fairbanks, AK (United States). Geophysical Inst. Feb 1993. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-84ER60245. Order Number DE93040082. Source: 
OSTI; NTIS; GPO Dep. 

Seasonal snow is present on the Arctic Slope of Alaska for nine 
months each year. Its presence or absence determines whether 
80% of the solar radiation is reflected or absorbed, respectively. Al- 
though life on the Arctic Slope is adapted to, and in some cases 
dependent upon seasonal snow, little is known about it from a sci- 
entific point of view. Its quantity has been grossly underestimated, 
and knowledge of its distribution and the extent of wind transport 
and redistribution is very limited. This research project dealt with 
the amount, regional distribution and physical properties of wind 
blown snow and its biological role in the R4D area of the Arctic 
Slope. Physical processes which operate within the snow that were 
studied included the flux of heat and vapor and the fractionation of 
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stable isotopes through it during fall and winter, and the complex 
heat and mass transfer within the snow and between snow, its 
substrate and the overlying atmosphere during the melt period. 


5463 (DOE/MC/11076-3485) Solid-state °C NMR Analy- 
ses of Samples from Leg 139 of the Ocean Drilling Program. 
Miknis, F.P. University of Wyoming Research Corp., Laramie, WY 
(United States). Western Research Inst. May 1993. 48p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract FC21-86MC11076 ; FG02-86ER13466 ; FG05-89ER75506. 
Grant 260641; OCE-9116537. Order Number DE94000018. 
Source: OSTI; NTIS; GPO Dep. 

Solid-state ‘7C NMR measurements have been made on a suite 
of whole rock and kerogen concentrate samples derived from sedi- 
mentary deposits obtained from Leg 139 of the Ocean Drilling 
Program. Carbon aromaticity measurements obtained by NMR cor- 
relate with the maturity of the sediments. For situations where the 
sediments have been, or are being heated by hydrothermal flow, 
there is a noticeable loss of the aliphatic component of the kerogen, 
and the remaining organic material is almost exclusively aromatic. 


5464 (DOE/OR/22089-5) Annotated bibliography: Marine 
geologic hazards of the Hawaiian Islands with special focus 
on submarine slides and turbidity currents. Normark, W.R.; 
Herring, H.H. Geological Survey, Menlo Park, CA (United States). 
[1993]. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al05-930R22089. (USGS-OFR-93-551C). 
Order Number DE94001615. Source: OSTI; NTIS; GPO Dep. 

This annotated bibliography was compiled to highlight the sub- 
marine geology of the Hawaiian Islands and identify known and 
potential marine geologic hazards with special emphasis on turbid- 
ity currents, submarine slides and tsunamis. Some references are 
included that are not specific to Hawaii but are needed to under- 
stand the geologic processes that can affect the integrity of 
submarine cables and other man-made structures. Entries specific 
to the Hawaiian Island area are shown in bold type. 


5465 (LA-UR-93-3327) Global ocean modeling on the 
Connection Machine. Smith, R.D.; Dukowicz, J.K.; Malone, R.C. 
Los Alamos National Lab., NM (United States). [1993]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940131-1: 5. annual symposium on 
global change studies, Nashville, TN (United States), 24-28 Jan 
1994). Order Number DE94000888. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The authors have developed a version of the Bryan-Cox- 
Semtner ocean model (Bryan, 1969; Semtner, 1976; Cox, 1984) 
for massively parallel computers. Such models are three- 
dimensional, Eulerian models that use latitude and longitude as the 
horizontal spherical coordinates and fixed depth levels as the verti- 
cal coordinate. The incompressible Navier-Stokes equations, with a 
turbulent eddy viscosity, and mass continuity equation are solved, 
subject to the hydrostatic and Boussinesq approximations. The tra- 
ditional model formulation uses a rigid-lid approximation (vertical 
velocity = 0 at the ocean surface) to eliminate fast surface waves. 
These waves would otherwise require that a very short time step 
be used in numerical simulations, which would greatly increase the 
computational cost. To solve the equations with the rigid-lid as- 
sumption, the equations of motion are split into two parts: a set of 
twodimensional “barotropic” equations describing the vertically- 
averaged flow, and a set of three-dimensional “baroclinic” 
equations describing temperature, salinity and deviations of the 
horizontal velocities from the vertically-averaged flow. 


5466 (LA-UR-93-3654) Electrical conductivity of 
perovskite-magnesiowuestite as a function of pressure and 
temperature. Peyronneau, J. (Paris-6 Univ., 75 (France). Inst. de 
Physique du Globe); Poirier, J.P.; Shankland, T.J. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930676-61: 14. international conference of the Interna- 
tional Association for the Advancement of High Pressure Science 
and Technology, Colorado Springs, CO (United States), 27 Jun - 2 


jul 1993). Order Number DE94002714. Source: OSTI; NTIS; GPO 
Dep. 





The high pressure transformation products of olivine, 
(Mg; _x,F@x)2SiO,4-the most abundant mineral in Earth’s up- 
per mantle-are perovskite (Mg,Fe)SiO,; and magnesiowuestite 
(Mg,Fe)O. These materials are considered the principal compo- 
nents of the lower mantle, which comprises about 2/3 of Earth's 
volume. We measured the electrical conductivity o of a perovskite- 
magnesiowuestite mixture transformed by laser heating in a 
diamond anvil cell. From a starting material of San Carlos olivine 
having x=0.16 the high pressure phases were (Mg,_,,Fex)SiO3 
with x=0.08 and (Mg;_,,Fex)O with x=0.24. lron-magnesium parti- 
tioning was determined by TEM and x-ray microanalysis. During 
conductivity measurements the sample was heated to 400C by an 
external heater at different pressures to 40 GPa. To derive activa- 
tion energy and activation volume the data were simultaneously 
fitted to the equation c=c,exp(-AU-P6V)/kT). Conductivities extrap- 
olated to lower mantle conditions are of order 1-10 S/m, in good 
agreement with geophysical models. 


5467 (LA-UR-93-3658) Dislocation theory of melting for 
iron, revisited. Poirier, J.P. (Inst., de Physique du Globe de Paris 
(France)); Shankland, T.J. Los Alamos National Lab., NM (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States);Paris-6 Univ., 75 (France). Inst. de Physique du 
Globe;Centre National de la Recherche Scientifique (CNRS), 75 - 
Paris (France). DOE Contract W-7405-ENG-36. (CONF-930676— 
63: 14. international conference of the International Association for 
the Advancement of High Pressure Science and Technology, Col- 
orado Springs, CO (United States), 27 Jun - 2 jul 1993). Order 
Number DE94002715. Source: OSTI; NTIS; GPO Dep. 

Melting point Tm of iron at conditions of the Earth’s inner core 
boundary (ICB) has been calculated from dislocation theory of 
melting in metals. Monte Carlo calculations were used to estimate 
uncertainties introduced by uncertainty in the geophysical parame- 
ters that are used in the calculations. These calculations take into 
account the effects of pressure at ICB conditions and of possible 
freezing point depression resulting from dilution of pure iron in the 
outer core. With this approach Tm of pure e-Fe at a pressure of 
330 GPa and without freezing point depression is 6160 + 250 K; 
for a 1000 K freezing point depression it is 6110 K. Tm of pure +- 
Fe is 6060 K, a value that is not significantly different. A possible 
a’ phase would melt at 5600 K. These values agree with calcu- 
lated shock wave determinations of T,. Although calculated T,, of 
the pure phase is little affected by assumptions about the extent of 
freezing point depression, the estimated temperature of the inner 
core boundary is lower by the breezing point depression, perhaps 
500-1000 K less than Tm of a pure phase. 


5468 (NEI-NO-374) A computer simulation model for sili- 
ciclastic basin stratigraphy. Rivenaes, J.C. Trondheim Univ. 
(Norway). Norges Tekniske Hoegskole. 1993. 140p. Order Number 
DE94722048. Source: OSTI; NTIS. 

This thesis presents a forward computer simulation program, DE- 
MOSTRAT, for modeling large-scale siliciclastic basin architecture 
in two-dimensional dip direction. The program manipulates discrete 
points (nodes) in time and space. Each time-increment is subjected 
to changes in the initial and boundary conditions. Tectonic move- 
ments, restricted to vertical motions, are modeled by interpolating 
and extrapolating user given vertices in time and space. Eustatic 
sea level as a function of time is modeled by combining a piece- 
wise linear trend with a sinuous trend. The algorithm for erosion, 
transport and deposition of sediments is the most important new 
contribution this work gives. It is based on the process-based, 
classical diffusion concept, but in contrast to earlier models, the al- 
gorithm can handle two lithologies that can have any degree of 
mixing. Each lithology has its own transport coefficient function, 
which can be water-depth dependent. In addition, the transport 
coefficient functions can vary both in time and space, and it is pos- 
sible to use an option that scales erosion transport efficiency to the 
porosity of the rock that is undergoing erosion. The nonlinear diffu- 
sion equations are solved numerically by a fully implicit method 
with Newton linearization. Compaction of sediments and the under- 
lying base is simulated by using compaction curves (empirical 
porosity-depth relations). There are two sandstone curves and 
three shale curves to choose from. At the final time-step, it is pos- 
sible to add an overburden with constant thickness. Elastic flexure 


58 GEOSCIENCES 


of the lithosphere caused by changes in sediment and water load 
is simulated by using a linear elastic beam equation. This equation 
requires input of flexural rigidity, intraplate stress, and densities of 
sand grains, mud grains, water, and the crust or sediments under- 
lying the base. 204 refs., 25 figs., 6 tabs. 


5469 (SAND—92-0984) Measuring the dynamic compres- 
sion and release behavior of rocks and grouts associated with 
HYDROPLUS. Furnish, M.D. Sandia National Labs., Albuquerque, 
NM (United States). Oct 1993. 162p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94003312. Source: OSTI; NTIS; GPO Dep. 

Gas-gun impact tests were performed on twelve rocks and rock 
simulants pertinent to the HYDROPLUS nuclear yield measure- 
ment program: A variety of tuffs, rhyolites, carbonates, grouts, an 
epoxy-alumina mixture and quartzite permafrost samples recovered 
in an apparently preserved frozen state from northern Canada. The 
present report presents results for all of these materials except for 
the carbonates. Two classes of impact techniques were employed 
for measuring equation-of-state properties for these materials. Both 
use velocity interferometry diagnostics. One, employing a sample- 
in-projectile geometry, provides high-precision Hugoniot data and 
continuous release trajectories for dry or water-saturated materials. 
The majority of the experiments were performed with this geome- 
try. The other, employing a sample-in-target geometry, provides 
loading path and Hugoniot data as well as limited release data. 
Uncertainties in the results have been estimated by analyzing the 
effects of errors in observables and ancillary material properties. 


5470 (UCRL-JC—115035) Lightning, atmospheric electric- 
ity and climate change. Price, C. Lawrence Livermore National 
Lab., CA (United States). Oct 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-940139-1: 74. annual meeting symposium 
on global electrical circuit, global change and the meteorological 
applications of lighting information, Boston, MA (United States), 23- 
28 Jan 1994). Order Number DE94002003. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Temperature records indicate that a global warming of 
0.5—0.7°C has occurred over the past century (Hansen and Lebe- 
deff, 1987). Whether this trend is a result of increased trace gas 
concentrations in the atmosphere, or simply a result of natural vari- 
ability; is still not known. These temperature trends are derived 
from thousands of observations worldwide. However, these obser- 
vations are concentrated largely over continental areas, and then 
mainly in the northern hemisphere’s populated regions. This north- 
ern hemisphere continental bias results in large uncertainties in 
estimates of global temperature trends. Due to the increasing 
evidence that the present buildup of greenhouse gases in the at- 
mosphere may result in an additional global warming of 1-5°C by 
the year 2050 (IPCC, 1990), it is increasingly important to find 
afternative methods to monitor fluctuations in global surface tem- 
peratures. As shown by two recent studies (Williams, 1992; Price, 
1993), the global atmospheric electric circuit may provide a promis- 
ing afternative for monitoring future climate change. 


5471 (WHC-SD-EN-TI-162) Geophysical survey for cone 
penetrometer site, CPT-4, 200 West area. Mitchell, T.H. Westing- 
house Hanford Co., Richland, WA (United States). [1993]. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-87RL10930. Order Number DE94002480. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes a geophysical survey performed at the 
Hanford Reservation. The objective of the survey was to locate 
subsurface obstructions that may affect cone penetrometer work at 
site CPT-4, adjacent to and west of borehole 299-W18-252, Figure 
1. Based upon the results of the survey, possible “drill sites” within 
the zone, with the least likelihood of encountering identified ob- 
structions, were identified. 
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5472 (ANL/ET/CP-—80501) T-MAPS, a PC-code for calculat- 
ing average and local (“flash”) temperatures on sliding 
interfaces. Nichols, F.A. (Argonne National Lab., IL (United 
States)); Ashby, M.F. Argonne National Lab., IL (United States). 
Aug 1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931121—26: 
Annual winter meeting of the American Society of Mechanical Engi- 
neers, New Orleans, LA (United States), 28 Nov - 3 dec 1993). 
Order Number DE94001318. Source: OSTI; NTIS; GPO Dep. 

When contacting solids slide, work is done against friction. Al- 
most all the frictional work appears as heat, generated at or very 
close to the surface at which the two solids meet. The local in- 
crease in temperature influences both the friction and the rate of 
wear. In this paper, a user-friendly PC-code is described in which 
frictional heating is analyzed using a particularly simple framework. 
The code provides for a wide range of geometries for the two con- 
tacting solids, which may differ in their thermal and mechanical 
properties, and may not be in perfect contact with the heat sinks to 
which they are attached. The results of the code are presented as 
temperature maps which show the surface temperature of a sliding 
couple over a wide range of load and sliding velocity. The basic 
analysis underlying a previous version of the code was presented 
previously. We introduce here some significant changes, particu- 
larly with respect to the problem of asperity contact lifetime and 
show some excellent comparisons between various experimental 
results and predictions of the T-MAPS 4 software. 


5473 (INIS-mf-13732) Abstract of articles from Iran’s 
physics conference. Mirzabeygi, J. (ed.). Iranian Physics Society, 
Teheran (Iran, Islamic Republic of). 1992. 44p. (In Persian). 
(CONF-9208244-—: Iran’s physics conference, Tehran (iran, Islamic 
Republic of), 31 Aug - 3 sep 1992). Order Number DE94608691. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The following subjects is presented at the lran’s Physics 
conference:relativity and gravitation, statistical physics and thermo- 
dynamics, fundamental particles and field theories, nuclear 
engineering and nuclear physics, atomic physics and spectroscopy, 
electromagnetism, optics acoustics, plasma physics, solid matter, 
geophysics, astronomy, astrophysics and mathematical procedures 
in physics. It also included the students’ projects. 


5474 (JINR-D—2-92-446) On relativity principle violation in 
local measurements of spin precession of moving particles. 
Neganov, B.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1992. 28p. (in Russian). Order Number DE94608067. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Teor. Mat. Fiz. 

The repeated analysis of spin precession phenomenon of rela- 
tivistic charged particles was performed. The inevitability of the 
relativity principle violation on local measurements of spin preces- 
sion was shown while particle moving along a curvilinear trajectory 
due to the Thomas precession. The simplest deduction of spin 
equations of motion has been received in the fixed and reference 
frames. The possibility to determine the Earth's absolute velocity 
by means of measuring the azimuthal asymmetry of spin preces- 
sion was shown. Besides, Lorentz’s etheric conception is being 
developed as a more fundamental theory, which establishes the 
limits of existing phenomenological method of the conventional 
isotropic description of the phenomena in moving reference frames 
within the limits of the special relativity theory. 9 refs.; 3 figs. 


5475 (JINR-R-5-91-525) About potential of double layer 
and boundary value problems for Laplace equation. Aleshin, 
M.V. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1991. 19p. (In Russian). Order Num- 
ber DE94608068. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Teor. Mat. Fiz. 

An integral operator raisen by a kernel of the double layer’s po- 
tential is investigated. The kernel is defined on S (S - two-digit 
variety of C* class presented by a boundary of the finite domain in 
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R°). The operator is considered on C(S). Following results are re- 
ceived: the operator’s spectrum belongs to [-1,1]; it’s eigenvalues 
and eigenfunctions may be found by Kellog’s method; knowledge 
of the operator’s spectrum is enough to construct it’s resolvent. 
These properties permit to point out the determined interation pro- 
cesses, solving boundary value problems for Laplace equation. 
One of such processes - solving of Roben problem - is generalized 
on electrostatic problems. 6 refs. 
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5476 (CEA-CONF—-11407) A variational determination of 
multi-time correlation functions. Balian, R. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Service de Physique Theo- 
rique. 1993. 14p. (CONF-9302117—: Interdisciplinary workshop on 
statistical description of transport in astro- and nuclear physics, Les 
Houches (France), 2-11 Feb 1993). Order Number DE94609566. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this course is to present the general features of 
a work recently achieved with Marcel Veneroni. Part of the meth- 
ods and results were already published in previous articles, but a 
synthesis has now been made, and a coherent though flexible 
scheme for evaluating correlations has emerged. We shall illustrate 
the approach by an example which leads to an elaborate extension 
of the mean-field theory for interacting fermions. Application to fi- 
nite temperatures field theories may also be considered. (author). 


5477 (CONF-930445-26) Classical scattering theory of 
waves from the view point of an eigenvalue problem and 
application to target identification. Bottcher, C. (Oak Ridge Na- 
tional Lab., TN (United States)); Strayer, M.R.; Werby, M.F. Oak 
Ridge National Lab., TN (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From Society of Photo-Optical Instrumentation Engineers (SPIE) 
OE/aerospace science and sensing meeting; Orlando, FL (United 
States); 11-16 Apr 1993. Order Number DE94000472. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Helmholtz-Poincare Wave Equation (H-PWE) arises in many 
areas of classical wave scattering theory. In particular it can be 
found for the cases of acoustical scattering from submerged 
bounded objects and electromagnetic scattering from objects. The 
extended boundary integral equations (EBIE) method is derived 
from considering both the exterior and interior solutions of the H- 
PWE's. This coupled set of expressions has the advantage of not 
only offering a prescription for obtaining a solution for the exterior 
scattering problem, but it also obviates the problem of irregular val- 
ues corresponding to fictitious interior eigenvalues. Once the 
coupled equations are derived, they can by obtained in matrix form 
be expanding all relevant terms in partial wave expansions, includ- 
ing a biorthogonal expansion of the Green function. However some 
freedom of choice in the choice of the surface expansion is avail- 
able since the unknown surface quantities may be expanded in a 
variety of ways to long as closure is obtained. Out of many possible 
choices, we develop an optimal method to obtain such expansions 
which is based on the optimum eigenfunctions related to the sur- 
face of the object. In effect, we convert part of the problem (that 
associated with the Fredholms integral equation of the first kind) an 
eigenvalue problem of a related Hermition operator. The methodol- 
ogy will be explained in detail and examples will be presented. 


5478 (IA—1481, pp. 10) Entropy production in atomic 
transition. Erez, G. Israel Atomic Energy Commission, Tel Aviv (Is- 
rael). Licensing Div. Jul 1993. In Research laboratories annual 
report 1992. 279p. Order Number DE94608124. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ENTROPY/atomic models; ENTROPY 


5479 (IA-1481, pp. 10) Interplay of uncertainty and mea- 
surement. Erez, G. Israel Atomic Energy Commission, Tel Aviv 
(Israel). Licensing Div. Jul 1993. In Research laboratories annual 
report 1992. 279p. Order Number DE94608124. Source: OSTI; 
NTIS (US Sales Only); INIS. 





Short communication. UNCERTAINTY PRINCIPLE/bosons; 
BOSONS 

5480 (IC-93/270) On chaos in quantum mechanics: The 
two meanings of sensitive dependence. Ingraham, R.L. (New 
Mexico State Univ., Las Cruces, NM (United States). Dept. of 
Physics); Luna Acosta, G.A. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1993. 9p. Order Number DE94608069. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Sensitive dependence on initial conditions, the most important 
signature of chaos, can mean failure of Lyapunov stability, the pri- 
mary meaning adopted in dynamical systems theory, or the 
presence of positive Lyapunov exponents, the meaning favored in 
physics. These are not equivalent in general. We show that there 
is sensitive dependence in quantum mechanics in the sense of vio- 
lation of Lyapunov stability for maps of the state vector like <A> 
involving unbounded operators A. This is true even for bounded 
quantum systems, where the corresponding Lyapunov exponents 
are all zero. Experiments to reveal this sensitive dependence, a 
definite though unfamiliar prediction of quantum mechanics, should 
be devised. It may also invalidate the usual assumption of linear 


response theory in quantum statistical mechanics in some cases. 
(author) 13 refs. 


5481 (IHEP-OTF-91-72) On invariance of nonlinear 
Schroedinger equation and consequences of this symmetry. 
Aliev, B.N.; Leznov, A.N. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. 3p. Order Number 
DE94608070. Source: OSTI; NTIS (US Sales Only); INIS. 

Invariance of nonlinear Schroedinger equation is used for the 
construction of hierarchy of its solutions, depending on an arbitrary 
function of one argument. Soliton solutions are obtained by special 
choice of this function. 3 refs. 


5482 (INIS-mf-13737, pp. 163) Drag reduction in wall 
bounded turbulent flows by phase randomization. Levich, E. 
(Ormat, Center for Turbulence Research, Yavne (Israel)); Levich, 
B.; Handler, R.A.; Sirovich, L. Feb 1993. 168p. (CONF-930216—: 7. 
Beer-Sheva _ international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD fiows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Short communication. TURBULENT FLOW/drag; SIMULATION; 
DRAG 


5483 (INIS-mf—13739, pp. 10) Electron in a magnetic field 
interacting with point scatterers. Avishai, Y. (Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Dept. of Physics); Gredeskul, S.A.; 
Azbel, M.Ya. Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Mar 1993. 68p. (CONF-9303246—: Workshop on mathematical 
physics towards the 21st century, Beer-Sheva (Israel), 14-19 Mar 
1993). In The working paper. Order Number DE94609543. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON SPECTRA/scattering; SCAT- 
TERING; MAGNETIC FIELDS 


5484 (INIS-mf—13739, pp. 24) Non-equilibrium statistical 
mechanics. Emch, G.G. (Florida Univ., Gainesville, FL (United 
States)). Ben-Gurion Univ. of the Negev, Beersheba (israel). Mar 
1993. 68p. (CONF-9303246—: Workshop on mathematical physics 
towards the 21st century, Beer-Sheva (Israel), 14-19 Mar 1993). In 
The working paper. Order Number DE94609543. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. STATISTICAL MECHANICS/van hove the- 
ory; QUANTUM MECHANICS 


5485 


(INIS-mf—13739, pp. 37) Quantization of field theory 
with nontrivial geometry. Marinov, M.S. (Technion-lsrael Inst. of 
Tech., Haifa (Israel). Dept. of Physics). Ben-Gurion Univ. of the 
Negev, Beersheba (israel). Mar 1993. 68p. (CONF-9303246-: 
Workshop on mathematical physics towards the 21st century, Beer- 


Sheva (Israel), 14-19 Mar 1993). In The working paper. Order 
Number DE94609543. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. QUANTIZATION/geometry; COMMUTA- 
TION RELATIONS; GAUGE INVARIANCE; QUANTIZATION; 
GEOMETRY 


5486 (INIS-mf-13739, pp. 68) Variational principle for 
straightforward evaluation of wave function in quantum me- 
chanics. Zubarev, A. (Hebrew Univ., Jerusalem (israel). Racah 
Inst. of Physics); Roginsky, D. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Mar 1993. 68p. (CONF-9303246—: Workshop 
on mathematical physics towards the 21st century, Beer-Sheva (Is- 
rael), 14-19 Mar 1993). In The working paper. Order Number 
DE94609543. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM MECHANICS/wave functions; 
CALCULATION METHODS 


5487 (IPNO-TH-91-35) Quantum and classical properties 
of some billiards on the hyperbolic plane. Schmit, C. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1991. 36p. 
Order Number DE94609567. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Some ‘experimental’ results are given on the quantal spectrum of 
some billiards on two-dimensional manifolds of constant negative 
curvature. It is shown that the use of the Selberg trace formula 
may bring some interesting new results on the properties of the 
classical motion. Some new (and quite unexpected) results are 
presented about the quantal spectrum of the octagon on the hyper- 
bolic plane. (K.A.) 8 refs.; 17 figs.; 2 tabs. 


5488 (IPNO-TH-92-74) Quantum maps from transfer oper- 
ators. Bogomoiny, £.B.; Carioli, M. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. Sep 1992. 60p. Order Num- 
ber DE94609568. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physica. D (NL). 

The Selberg zeta function ¢s(s) yields an exact relationship be- 
tween the periodic orbits of a fully chaotic Hamiltonian system (the 
geodesic flow on surfaces of constant negative curvature) and the 
corresponding quantum system (the spectrum of the Laplace- 
Beltrami operator on the same manifold). It was found that for 
certain manifolds, ¢s(s) can be exactly rewritten as the Fredholm- 
Grothendieck determinant det(1-T,), where T, is a generalization of 
the Ruelle-Perron-Frobenius transfer operator. An alternative 
derivation of this result is given, yielding a method to find not only 
the spectrum but also the eigenfunctions of the Laplace-Beltrami 
operator in terms of eigenfunctions of T,. Various properties of the 
transfer operator are investigated both analytically and numerically 
for several systems. (author) 30 refs.; 16 figs.; 2 tabs. 


5489 (IPNO-TH-92-77) Semiclassical computations of en- 
ergy levels. Bogomoiny, E.; Schmit, C. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. Sep 1992. 60p. Order Num- 
ber DE94609569. Source: OSTI; NTIS (US Sales Only); INIS. 
Different methods of semiclassical calculations of energy levels 
of two-dimensional ergodic models are discussed and compared. 
Special attention is given to the calculation of the dynamical zeta 
function via the Riemann-Siegel relations. (author) 52 refs.; 15 figs. 


5490 (IPNO-TH-92-78) Trace formulae for arithmetical 
systems. Bogomolny, E.B.; Georgeot, B.; Giannoni, M.J.; Schmit, 
C. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucle- 
aire. Sep 1992. 14p. Order Number DE94609570. Source: OSTI; 
NTIS (US Sales Only); INIS. 

For quantum problems on the pseudo-sphere generated by arith- 
metic groups there exist special trace formulae, called trace 
formulae for Hecke operators, which permit the reconstruction of 
wave functions from the knowledge of periodic orbits. After a short 
discussion of this subject, the Hecke operators trace formulae are 
presented for the Dirichlet problem on the modular billiard, which is 
a prototype of arithmetical systems. The results of numerical com- 
putations for these semiclassical type relations are in good 
agreement with the directly computed eigenfunctions. (author) 23 
refs.; 2 figs. 


5491 (IPNO-TH-92-92) Manifestations of classical phase 
space structures in quantum mechanics. Bohigas, O. (Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire); Ulimo, D.; 
Tomsovic, S. Paris-11 Univ., 91 - Orsay (France). Inst. de 
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Physique Nucleaire. Nov 1992. 162p. Order Number DE94609571. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physics Reports (NL). 

Using two coupled quartic oscillators for illustration, the quantum 
mechanics of simple systems whose classical analogues have 
varying degrees of non-integrability is investigated. By taking ad- 
vantage of discrete symmetries and dynamical quasidegeneracies 
it is shown that Percival’s semiclassical classification scheme, i.e. 
eigenstates may be separated into a regular or an irregular group, 
basically works. Some observations of intermediate status states 
are made. Generalized ensembles are constructed which apply 
equally well to both spectral and eigenstate properties. They typi- 
cally show non-universal, but nevertheless characteristic level 
fluctuations. In addition, they predict ‘semiclassical localization’ of 
eigenfunctions and ‘quantum suppression of chaos’ which are 
quantitatively borne out in the quantum systems. (author) 101 refs.; 
27 figs.; 6 tabs. 


5492 (IPNO-TH—92-93) Structure of wave functions on the 
torus characterized by a topological Chern index. Faure, F. 
(Grenoble-1 Univ., 38 (France). Inst. des Sciences Nucleaires); 
Leboeuf, P. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire. Oct 1992. 25p. (CONF-9207228-: From classical to 
quantum chaos workshop, Trieste (Italy), 21-24 Jul 1992). Order 
Number DE94609572. Source: OSTI; NTIS (US Sales Only); INIS. 

The quantum eigenstates and eigenvalues on a toroidal two 
dimensional phase-space are studied. To each eigenfunction is as- 
sociated an integer, the Chern index, which tests the localization of 
the eigenfunction as some periodicity conditions are changed. The 
Chern index is a topological invariant which can only change when 
a spectral degeneracy occurs. These topological numbers are com- 
puted for three different models: two having an underlying regular 
dynamics, the third-one having a chaotic dynamics. The role 
played by the separatrix-states, the effects of quantum tunneling 
(symmetry effects) and of a classically chaotic dynamics in the 
spectrum of the Chern indices are discussed. The values taken by 
those indices are interpreted in terms of a phase-space distribution 
function. (author) 13 refs.; 12 figs. 


5493 (IPNO-TH-92-98) Quantum nodal points as finger- 
prints of classical chaos. Leboeuf, P. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire); Voros, A. Paris-11 Univ., 91 
- Orsay (France). Inst. de Physique Nucleaire. Aug 1992. 26p. Or- 
der Number DE94609573. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Semiclassical analysis of the individual eigenfunctions in a quan- 
tum system is presented, especially when the classical dynamics is 
chaotic and the quantum bound states are considered. Quantum 
maps have emerged as ideal dynamical models for basic studies, 
with their ability to exhibit classical chaos within a single degree of 
freedom. On the other hand, phase space techniques have become 
recognized as extremely powerful for describing quantum states. It 
is argued that representations of eigenfunctions are essential for 
semiclassical analysis. An explicit realization of that program in one 
degree is overviewed, in which the crucial ingredient is a phase- 
space parametrization of 1-d wave-functions. (K.A.) 44 refs.; 6 figs. 


5494 (JINR-D—2-92-435) Relativistic distances, sizes, 
lengths. Strel’tsov, V.N. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1992. 7p. Order Num- 
ber DE94609574. Source: OSTI; NTIS (US Sales Only); INIS. 
Such notion as light or retarded distance, field size, formation 
way, visible size of a body, relativistic or radar length and wave 
length of light from a moving atom are considered. The relation be- 
tween these notions is cleared up, their classification is given. It is 
stressed that the formation way is defined by the field size of a 
moving particle. In the case of the electromagnetic field, longitudi- 


nal sizes increase proportionally y? with growing charge velocity (+7 
is the Lorentz-factor). 18 refs. 


5495 (JINR-E-2-91-543) Aharonov-Casher effect for the 
toroidal solenoids. Afanas'ev, G.N. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 


1991. 6p. Order Number DE94608071. Source: OSTI; NTIS (US 
Sales Only); INIS. 


Submitted to Phys. Lett., A. 
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We prove the existence of the Aharonov-Casher effect for the 
toroidal solenoids. The experiments testing it are proposed. 10 
refs.; 1 fig. 


5496 (JINR-E—2-92-477) GL (N)-covariant quantum alge- 
bras and covariant differential calculus. Isaev, A.P.; Pyatov, 
P.N. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1992. 12p. Order Number 
DE94608072. Source: OSTI; NTIS (US Sales Only); INIS. 

GL,(N)-covariant quantum algebras with generators satisfying 
quadratic polynomial relations are considered. It is that, up to some 
innessential arbitrariness, there are only two kinds of such quan- 
tum algebras, namely, the algebras with q-deformed commutation 
and q-deformed anticommutation relations. 25 refs. 


5497 (JINR-R-2-91-520) Angular dependence and trans- 
port cross-section of diffraction-like scattering on a ‘black’ 
sphere. Lyuboshits, V.L. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1991. 10p. (in Rus- 
sian). Order Number DE94608073. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Yad. Fiz. 

The angular dependence of the diffraction of waves and particles 
on a totally absorbing (‘black’) sphere, having a very large radius in 
comparison with the wave length (a>>A=1/k), is investigated in 
the framework of the unitary theory of scattering. An explicit ex- 
pression obtained for the amplitude of diffraction-like scattering is 
valid in the region of large scattering angless too when the stan- 
dard eiconal relations of the theory of Fraunhofer diffraction are 
inapplicable. The transport cross-section of diffraction on a’biack’ 
sphere with a sharp boundary is shown to be determined by the 
formula o,=7a/k (this formula also holds in the case of non- 
transparent disk with the same radius oriented perpendicular to an 
initial beam). The application of the obtained relations for the de- 
scription of the elastic scattering of charged particles on a thin 
toroidal solenoid with a finite magnetic flux is discussed. 7 refs. 


5498 (JINR-R-2-92-117) Quantum model of oscillator in 
the space of rational quantum numbers. Yamaleev, R.M. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Computing Techniques and Automation. 1992. 10p. (In Russian). 
Order Number DES94608074. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A quantum model of an oscillator with generators capable to ex- 
change the quantum number of the given state on the rational 
value q=k/n is suggested. It is proved, in the case q=1/2 the model 
coincides with the known model of a supersymmetric oscillator and 
for q<1/2 one gives the model of an oscillator with extended su- 
persymmetry. The regular methods of receipt of the equations of 
motion for higher spin particles and quantum mechanics equations 
with extended supersymmetry are given. The rational degree of dif- 
ferential and integral operators is defined. 10 refs. 


5499 (JINR-R-4-92-10) Reconstruction of spectra in the 
discrete quantum mechanics (new elements of the lattice 
quantum engineering). Zakhar'ev, B.N.; Serdyukova, S.I. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics; Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Computing Techniques and Automation. 
1992. 14p. (In Russian). Order Number DE94608075. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Rev. 

It is shown what perturbation is required to variate the normaliz- 
ing constants of the chosen levels and to shift separate energy 
levels in the rectangular well for the finite-difference Schroedinger 
eq. Peculiarities are found of the discrete case in comparison with 
the equation of motion with the continuous coordinate. The ordi- 
nary potential parameters v, (diagonal) determine the shape of the 
lower boundary of the allowed zone, and the u, on the neighbour 
diagonals determine the width of the zone. The different influence 
of v, and up, on the shifts of the energy levels in the rectangular 
well is clarified. The v pushes in one direction the levels symmetri- 
cally posed according to the middle of the spectrum, and up, 
pushes them in opposite directions. 8 refs.; 12 figs. 





5500 (LA-UR-93-3731) Generalized squeezed states from 
generalized coherent states. Nieto, M.M. Los Alamos National 
Lab., NM (United States). [1993]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9306140—1: Coherent states: past present and future, Oak 
Ridge, TN (United States), 14-17 Jun 1993). Order Number 
DE94002689. Source: OSTI; NTIS; GPO Dep. 

Both the coherent states and also the squeezed states of the 
harmonic oscillator have long been understood from the three clas- 
sical points of view: the (1) displacement operator, (2) annihilation- 
(or ladder-) operator, and (3) minimum-uncertainty methods. For 
general systems, there is the same understanding except for 
ladder-operator and displacement-operator squeezed states. After 
reviewing the known concepts, the author proposes a method for 
obtaining generalized minimum-uncertainty squeezed states, gives 
examples, and relates it to known concepts. He comments on the 
remaining concept, that of general displacement-operator squeezed 
states. 


5501 (LBL-33448) Quantum harmonic Brownian motion 
in a general environment: A modified phase-space approach. 
Yeh, L. (Univ. of California, Berkeley, CA (United States). Dept. of 
Physics). Lawrence Berkeley Lab., CA (United States). 23 Jun 
1993. 128p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (UCB-PTH-93/01). Or- 
der Number DE94003249. Source: OSTI; NTIS; INIS; GPO Dep. 

After extensive investigations over three decades, the linear- 
coupling model and its equivalents have become the standard 
microscopic models for quantum harmonic Brownian motion, in 
which a harmonically bound Brownian particle is coupled to a 
quantum dissipative heat bath of general type modeled by infinitely 
many harmonic oscillators. The dynamics of these models have 
been studied by many authors using the quantum Langevin equa- 
tion, the path-integral approach, quasi-probability distribution 
functions (e.g., the Wigner function), etc. However, the quantum 
Langevin equation is only applicable to some special problems, 
while other approaches all involve complicated calculations due to 
the inevitable reduction (i.e., contraction) operation for ignoring/ 
eliminating the degrees of freedom of the heat bath. In this disser- 
tation, the author proposes an improved methodology via a 
modified phase-space approach which employs the characteristic 
function (the symplectic Fourier transform of the Wigner function) 
as the representative of the density operator. This representative is 
claimed to be the most natural one for performing the reduction, 
not only because of its simplicity but also because of its manifesta- 
tion of geometric meaning. Accordingly, it is particularly convenient 
for studying the time evolution of the Brownian particle with an 
arbitrary initial state. The power of this characteristic function is illu- 
minated through a detailed study of several physically interesting 
problems, including the environment-induced damping of quantum 
interference, the exact quantum Fokker-Planck equations, and the 
relaxation of non-factorizable initial states. All derivations and cal- 
culations axe shown to be much simplified in comparison with 
other approaches. In addition to dynamical problems, a novel 
derivation of the fluctuation-dissipation theorem which is valid for 
all quantum linear systems is presented. 


5502 (WIS-PH-93-80) A scattering approach to the quan- 
tization of billiards.: The inside-outside duality. Dietz, B.; 
Smilansky, U. Weizmann Inst. of Science, Rehovoth (Israel). Dept. 
of Physics. Aug 1993. 31p. Order Number DE94608076. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We present some recent results on the semiclassical quantiza- 
tion of billiards using an approach which is based on the strong 
link between the billiard interior and exterior problems. That is, the 
spectrum of the interior problems is extracted from the scattering 
matrix of the exterior problem. Once this is put out on a rigorous 
basis, the semiclassical approximation is used to derive semiclassi- 
cal ¢ function and the spectral density. The duality between the 
inside and the outside problems prevail also in the classical de- 
scription and offer new insight into the quantization procedure. The 
relation between the present approach and more standard quanti- 
zation methods is also discussed and illustrated with some 
numerical results. (author). 
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5503 (CONF-9305293-2) The production of accelerated 
radioactive ion beams. Olsen, D.K. Oak Ridge National Lab., TN 
(United States). [1993]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Inter- 
national symposium on nuclear structure physics today; Taiwan 
(China); 11-14 May 1993. Order Number DE94002491. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During the last few years, substantial work has been done and 
interest developed in the scientific opportunities available with 
accelerated radioactive ion beams (RIBs) for nuclear physics, as- 
trophysics, and applied research. This interest has led to the 
construction, development, and proposed development of both first- 
and second-generation RIB facilities in Asia, North America, and 
Europe; international conferences on RIBs at Berkeley and 
Louvain-la-Neuve; and many workshops on specific aspects of RIB 
production and science. This paper provides a discussion of both 
the projectile fragmentation, PF, and isotope separator on-line, 
ISOL, approach to RIB production with particular emphasis on the 
latter approach, which employs a postaccelerator and is most suit- 
able for nuclear structure physics. The existing, under construction, 
and proposed facilities worldwide are discussed. The paper draws 
heavily from the CERN ISOLDE work, the North American IsoSpin 
Laboratory (ISL) study, and the operating first-generation RIB facil- 
ity at Louvain-la-Neuve, and the first-generation RIB project 
currently being constructed at ORNL. 


5504 (LIYaF-1717) The solid parahydrogen target for neu- 
tron research and the laboratory-scale installation for 
ortho-parahydrogen conversion. Bazhenov, A.!.; Medvedev, V.1.; 
Pirozhkov, A.N. AN SSSR, Leningrad (Russian Federation). Inst. 
Yadernoj Fiziki. Aug 1991. 23p. (In Russian). Order Number 
DE94608080. Source: OSTI; NTIS (US Sales Only); INIS. 

The solid parahydrogen target used in the physical experiment 
on vertical beam of cold polarized neutrons is described. Hydrogen 
is cooled by means of liquid helium from the supplementary vessel. 
The construction peculiarity is placing of hydrogen vessel in lateral 
appendix of cryostat at the 0.7 m distance from the helium vessel. 
The design of the simple laboratory-scale installation for ortho- 
parahydrogen conversion operating ‘on-line’ with target is given. 
The installation operating with conversion Fe(OH)3 catalyst gives 
parahydrogen with content of ortho-component below 0.1%. The 
procedure of catalyst preparation is described. 7 refs.; 5 figs. 


5505 (NIIEFA-P-E-0883) Study on thermal mode of cur- 
rent carrying capability of a cryogenic current lead module 
with circulating cooling. Bondarenko, V.I.; Dinaburg, L.B.; 
Konstantinov, A.B.; Samorodov, I.1.; Filatov, V.V. Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Leningrad 
(Russian Federation). 1991. 10p. (in Russian). Order Number 
DE94608081. Source: OSTI; NTIS (US Sales Only); INIS. 

Aiming at increasing realibility of superconducting magnet sys- 
tems of tokamaks the cryogenic current lead module with a porous 
structure designed for 1 kA current is developed. Experimental 
setup and technique to conduct experiments are given. Results of 
the theory and experiments are compared. 6 refs.; 6 figs. 


5506 improved production of N* ions from a multicusp ion 
beam apparatus. Leung, Ka-Ngo; Kunkel, W.B.; Walther, S.R. To 
Dept. of Energy. 1991. American patent application 7-774,912. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE94003044. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of a method of generating a high pu- 
rity (at least 98%) N* ion beam using a multicusp ion source 
having a chamber formed by a cylindrical chamber wall surrounded 
by a plurality of magnets, a filament centrally disposed in said 
chamber, a plasma electrode having an extraction orifice at one 
end of the chamber, a magnetic filter having two parallel magnets 
spaced from said plasma electrode and dividing the chamber into 
are discharge and extraction regions. The method includes ionizing 
nitrogen gas in the are discharge region of the chamber, maintain- 
ing the chamber wall at a positive voltage relative to the filament 
and at a magnitude for an optimum percentage of N* ions in the 
extracted ion beam, disposing a hot liner within the chamber and 
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near the chamber wall to limit recombination of N* ions into the 
N2* ions, spacing the magnets of the magnetic filter from each 
other for optimum percentage of N* ions in the extracted ion 
beams, and maintaining a relatively low pressure downstream of 
the extraction orifice and of a magnitude (preferably within the 
range of 3-8 x 10~‘ torr) for an optimum percentage of N* ions in 
the extracted ion beam. 


6613 Other Aspects of Physical Science 


Refer also to citation(s) 3939, 4346, 4770, 4773, 4845, 4890, 
4904, 5053, 5101, 5454, 5572, 6000 


5507 (CEA-N-2728) Direct numerical simulation of 
viscous compressible mixing flows. 1. Presentation of the nu- 
merical tools. Muegler, C.; Meltz, B.; Gauthier, S. CEA Centre 
d’Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France). Jul 
1993. 33p. (in French). Order Number DE94609595. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We are writing at present a two dimensional code with a 
Lagrangian-Eulerian formulation, which is intended to numerically 
simulate full complex flows as those involving in shock tubes. The 
purpose of this report is to describe the numerical tools used to 
write this code. (author). 7 refs., 17 figs., 3 appendices. 


5508 (FNAL/C—93/321-A) Cosmological phase transitions. 
Kolb, E.W. (Fermi National Accelerator Lab., Batavia, IL (United 
States)). Fermi National Accelerator Lab., Batavia, IL (United 
States). Oct 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Grant NAGW-2381. (CONF-9306277—-1: 37. Yamada conference, 
Tokyo (Japan), 8-12 Jun 1993). Order Number DE94003001. 
Source: OSTI; NTIS; INIS; GPO Dep. 

If modern ideas about the role of spontaneous symmetry break- 
ing in fundamental physics are correct, then the Universe should 


have undergone a series of phase transitions early in its history. 
The study of cosmological phase transitions has become an impor- 
tant aspect of early-Universe cosmology. in this lecture | review 
some very recent work on three aspects of phase transitions: the 
electroweak transition, texture, and axions. 


5509 (FNAL/Pub-93/298-A) The meaning of EROS/ 
MACHO. Turner, M.S. (Fermi National Accelerator Lab., Batavia, IL 
(United States)). Fermi National Accelerator Lab., Batavia, IL 
(United States). [1993]. 17p. Sponsored by USDOE, Washington, 
DC (United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Grant NAGW-2381. Order Number DE94003003. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Most of the mass density in the Universe and in the halo of our 
own galaxy — exists in the form of dark matter. Overall, the contri- 
bution of luminous matter (in stars) to the mass density of the 
Universe is less than 1%; primordial nucleosynthesis indicates that 
baryons contribute between 1% and 10% of the critical density 
(0.01h-? < Qg < 0.02h-?; h = the Hubble constant in units of 100 
kms~—'Mpce~"'); and other evidence indicates that the total mass 
density is at least 10% of critical density, and likely much greater. 
If the universal density is as low as 10% of the critical density 
there may be but one kind of dark matter. More likely, the universal 
density is greater than 10%. and there are two kinds of dark mat- 
ter, and thus two dark matter problems: In what form does the 
baryonic dark matter exist? and In what form does the nonbaryonic 
dark matter exist? The MACHO and EROS collaborations have 
presented evidence for the microlensing of stars in the LMC by 
10-'+' Mg dark objects in the halo of our own galaxy and may 
well have solved one of the dark matter puzzles by identifying the 
form of the baryonic dark matter. It is too early to make precise 
statements about the fraction of the mass density in the halo of our 
galaxy contributed by lensing objects (= fm), though the EROS/ 
MACHO data suggest that f, is probably 0.1 or larger. Taking our 
galaxy to be typical and taking account a fraction fm of the mass in 
the portion of the halo that contributes most significantly to mi- 
crolensing (within 20 kpc of the galactic center), | estimate that 


416 ERA Vol. 19, No. 2 


lensing objects contribute a fraction 0.008fm/h of the critical den- 
sity, and clearly cannot account for the bulk of the dark matter if 
Qo > 0.1. 


5510 (FNAL/Pub—93/322-A) Primordial nucleosynthesis in 
conformal Weyl gravity. Knox, L. (Univ. of Chicago, IL (United 
States). Enrico Fermi Inst.); Kosowsky, A. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Oct 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract AC02-76CH03000. Grant NAGW 2381. Order Number 
DE94003002. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently conformal Weyl gravity has been considered as a can- 
didate alternative gravity theory. This fourth-order theory is 
attractive because it is the only metric theory of gravity which is in- 
variant under local conformal transformations of the metric. The 
authors calculate the primordial light element abundances in this 
theory. The major difference from the standard cosmology is that 
the universe expands far more slowly throughout the nucleosynthe- 
sis epoch. The production of “He depends strongly on 7n, the ratio 
of baryons to photons. For 7 = 10~® the mass fraction of “He is X4 
~ 0.25 and the number densities relative to hydrogen for 2H, *He 
and 7Li are n(@H)/n(H) ~ 9 x 10-29, n(@He)/n(H) ~4 x 10-18 and 
n(’Li)/n(H) ~ 10-19. This value of 7 corresponds to a baryon mass 
density close to the standard model critical density. However, ad- 
justing 7 to give a reasonable helium yield forces the deuterium 
and lithium yields to be small enough that the theory cannot be 
reconciled with observations. 


5511 (IA-1481, pp. 11-12) Comment on the ‘wave field de- 
terminations using three-dimensional intensity information. 
Hazak, G. Israel Atomic Energy Commission, Tel Aviv (Israel). Li- 
censing Div. Jul 1998. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. SPECTRAL DENSITY/visible spectra; 
THREE-DIMENSIONAL CALCULATIONS 


5512 (IA-1481, pp. 15) Second type self-similar solutions 
to strong explosion problem. Waxman, E.; Shvarts, D. Israel 
Atomic Energy Commission, Tel Aviv (israel). Licensing Div. Jul 
1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DETONATION WAVES/simulation; BLAST 
EFFECTS; SIMULATION 


5513 (IC-92/267) Fractal approach to computer-analytical 
modelling of tree crown. Berezovskaya, F.S. (International Centre 
for Theoretical Physics, Trieste (Italy)); Karev, G.P.; Kisliuk, O.F.; 
Khlebopros, R.G.; Tcelniker, Yu.L. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Sep 1993. 12p. Order Number 
DE94608089. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we discuss three approaches to the modeling of a 
tree crown development. These approaches are experimental (i.e. 
regressive), theoretical (i.e. analytical) and simulation (i.e. com- 
puter) modeling. The common assumption of these is that a tree 
can be regarded as one of the fractal objects which is the collec- 
tion of semi-similar objects and combines the properties of two- 
and three-dimensional bodies. We show that a fractal measure of 
crown can be used as the link between the mathematical models 
of crown growth and light propagation through canopy. The 
computer approach gives the possibility to visualize a crown devel- 
opment and to calibrate the model on experimental data. In the 
paper different stages of the above-mentioned approaches are de- 
scribed. The experimental data for spruce, the description of 
computer system for modeling and the variant of computer model 
are presented. (author). 9 refs, 4 figs. 


5514 (\C-92/403) Bifurcation approach to the predator- 
prey population models (Version of the computer book). 
Bazykin, A.D. (Russian Academy of Sciences, Puschino (Russian 
Federation). Inst. of Mathematical Problem of Biology); Bere- 
zovskaya, F.S.; Zudin, S.L. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1993. 28p. Order Number 
DE94608090. Source: OSTI; NTIS (US Sales Only); INIS. 





Hierarchically organized family of predator-prey systems is stud- 
ied. The classification is founded on two interacting principles: the 
biological and mathematical ones. The different combinations of bi- 
ological factors included correspond to different bifurcations (up to 
codimension 3). As theoretical so computing methods are used for 
analysis, especially concerning non-local bifurcations. (author). 6 
refs, figs. 


5515 (IC-93/113) Discrete symmetries, strong CP 
problem and gravity. Senjanovic, G. International Centre for The- 
oretical Physics, Trieste (Italy). May 1993. 5p. Order Number 
DE94608091. Source: OSTI; NTIS (US Sales Only); INIS. 

Spontaneous breaking of parity or time reversal invariance offers 
a solution to the strong CP problem, the stability of which under 
quantum gravitational effects provides an upper limit on the scale 
of symmetry breaking. Even more important, these Planck scale ef- 
fects may provide a simple and natural way out of the resulting 
domain wall problem. (author). 22 refs. 


5516 (IC—93/163) Is it possible to extend the deformed 
Weyl algebra W,(n) to Hopf algebra?. Palev, T.D. International 
Centre for Theoretical Physics, Trieste (Italy). Jul 1993. 6p. Order 
Number DE94608092. Source: OSTI; NTIS (US Sales Only); INIS. 

We argue that the algebra W,(n), generated by n pairs of de- 
formed q-bosons, does not allow a Hopf algebra structure. To this 
end we show that it is impossible to define a comultiplication even 
for the usual, nondeformed case. We indicate how the comultiplica- 
tion on U,[osp(1/2n)] can be used in order to construct 
representations of deformed (not necessarily Hopf) algebra in ten- 
sor products of Fock spaces. (author). 14 refs. 


5517 (IC—93/253) Localization in presence of magnetic 
field in 2-D disordered binary alloys. Brezini, A. (Universite des 
Sciences et de la Technologie d’Oran, Oran (Algeria). Lab. de 
Physique Electronique des Solides); Zekri, N. International Centre 
for Theoretical Physics, Trieste (Italy). Aug 1993. 14p. Order Num- 
ber DE94608093. Source: OSTI; NTIS (US Sales Only); INIS. 

The conductance fluctuations in the presence of a magnetic field 
B for a disordered binary alloy are numerically examined. The 
Hamiltonian is quite different from the Anderson model. We calcu- 
late the participation ration for finite systems in the whole range 
spectrum to discriminate the nature of eigenstates. We then evalu- 
ate the conductivity from the usual Kubo Greenwood formula. The 
fluctuations are therefore extracted as a function of energy for a 
given value of B and system size L. The data predict a delocaliza- 
tion of the eigenstates due to the magnetic field and a factor of 2 
reduction of the universal conductance fluctuations in agreement 
with the theory. (author). 28 refs, 3 figs. 


5518 (IC—93/254) Nucleon and nuclei at finite tempera- 
ture, as a phenomenological test of the entropy bound. Dey, 
M. (international Centre for Theoretical Physics, Trieste (Italy)); 
Chakrabarty, S.; Dey, J. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1993. 13p. Grant SP/S2/K04/92. Order 
Number DE94608094. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the Bekenstein’s entropy bound, the stability of a nucleon 
and nuclei have been investigated in simple models like "bag 
model” for the nuclear and mean field model of Serot and Walecka 
for nuclei. (author). 24 refs, 2 figs, 3 tabs. 


5519 (IC—93/255) Thermodynamics of molten K-TE alloys. 
Akinlade, O. International Centre for Theoretical Physics, Trieste 
(Italy). Aug 1993. 23p. Order Number DE94608095. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The quasichemical model is used to explain the free energy of 
mixing, heat of mixing, excess entropy of mixing and chemical 
short range order parameter for potassium-tellurium as a function 
of concentration. The study reveals that the constituent metals of 
these alloys undergo major structural changes in atomic and 
electronic character on alloying. The concentration dependent be- 
haviour of thermodynamic properties on mixing occurs due to 
preferential ordering of unlike atoms as nearest neighbours which 
could simultaneously be understood within the complex formation 
model. An analysis of the results further suggests that heterocoor- 
dination with the formation of K2Te3 is likely to exist in the melt. It 
is concluded that a reasonable degree of chemical order may exist 
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in the whole concentration range being greatest at about 50 at % 
K. (author). 23 refs, 4 figs, 1 tab. 


5520 (IC-93/256) Periodic orbits of n-body type prob- 
lems: The fixed period case. Riahi, H. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1993. 23p. Order Number 
DE94608096. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper gives a proof of the existence and multiplicity of peri- 
odic solutions to Hamiltonian systems. The proof is based on the 
study of the critical points at infinity done by the author in a previ- 
ous paper and generalizes the topological arguments used by A. 
Bahri and P. Rabinowitz in their study of the 3-body problem. It 
uses a recent result of E. Fadell and S. Husseini on the homology 
of free loop spaces on configuration spaces. The detailed proof is 
given for the 4-body problem then generalized to the n-body prob- 
lem. 18 refs. 


5521 (IC—93/258) Interband optical absorption in the 
Wannier-Stark ladder under the electron-LO-phonon resonance 
condition. Govorov, A.O. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1998. 19p. Order Number 
DE94608097. Source: OSTI; NTIS (US Sales Only); INIS. 

Interband optical absorption in the Wannier-Stark ladder in the 
presence of the electron-LO-phonon resonance is investigated the- 
oretically. The electron-LO-phonon resonance occurs when the 
energy spacing between adjacent Stark-ladder levels coincides 
with the LO-phonon energy. We propose a model describing the 
polaron effect in a superlattice. Calculations show that the absorp- 
tion line shape is strongly modified due to the polaron effect under 
the electron-LO-phonon resonance condition. We consider optical 
phenomena in a normal magnetic field that leads to enhancement 
of polaron effects. (author). 17 refs, 5 figs. 


5522 (IC-93/259) Extension of love wave transformation 
theory to laterally heterogeneous structures. Romanelli, F. (Tri- 
este Univ., Trieste (Italy). Ist. di Geodesia e Geofisica); Panza, 
G.F. International Centre for Theoretical Physics, Trieste (Italy). 
Aug 1993. 20p. Order Number DE94608098. Source: OSTI; NTIS 
(US Sales Only); INIS. 

By means of the spherical-to-flat transformations for torsional 
waves, all the flat-transformed components of motion (two for dis- 
placement and five for stress) have been derived. This provides 
the formal basis necessary to treat the propagation of torsional 
waves in spherical 3-D structures, by using the existing flat- 
structure computational techniques. (author). 8 refs, 1 fig., 1 tab. 


5523 (IC—93/260) Approximation methods for nonlinear 
operator equations of the m-accretive type. Chidume, C.E. (in- 
ternational Centre for Theoretical Physics, Trieste (Italy)); Osilike, 
M.O. International Centre for Theoretical Physics, Trieste (italy). 
Aug 1993. 13p. Order Number DE94608099. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Let E be a real Banach space which is both uniformly convex 
and uniformly smooth. Let T: D(T) is included in E — E be m- 
accretive, where the domain of T, D(T), is a proper subset of E. For 
any f is an element of E, approximation methods are constructed 
which converge strongly to a solution of the operator equation x + 
Tx = f. Explicit error estimates are obtained. A related result deals 
with operator equations of the dissipative type. (author). 34 refs. 


5524 (IC-93/264) Ablation of polymers by ultraviolet 
pulsed laser. Brezini, A. (Universite des Sciences et de la Tech- 
nologie d’Oran, Oran (Algeria). Lab. de Physique Electronique du 
Solide); Benharrats, N.; Hamdache, F. International Centre for The- 
oretical Physics, Trieste (Italy). Aug 1993. 59p. Order Number 
DE94608100. Source: OSTI; NTIS (US Sales Only); INIS. 

The surface modifications of different polymers treated by far 
UV-Excimer laser (A = 193mn, 248, 308nm) are analysed by X- 
Ray Photoelectrons Spectroscopy. The main feature observed 
depends strongly on the absorption coefficients. For the high ab- 
sorbing polymers such (PVC, PS, PI,...) the mechanism of the 
UV-Excimer Laser interaction appears to be governed by an abla- 
tive photodecomposition process (APD) with an APD threshold. In 
the other limit, i.e. low absorbing polymer the interaction leads to a 
photothermal process. (author). 51 refs, 24 figs, 7 tabs. 
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5525 (\C-93/272) Primitivity and weak distributivity in 
near rings and matrix near rings. Abbasi, S.J. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Aug 1993. 5p. Order 
Number DE94608101. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper shows the structure of matrix near ring constructed 
over a weakly distributive and primative near ring. It is proved that 
a weakly distributive primitive near ring is a ring and the matrix 
near rings constructed over it is also a bag. (author). 14 refs. 


5526 (IC-93/273) A solid-on-solid invasion percolation 
model for seif-affine interfaces. Arizmendi, C.M. (La Plata Univ. 
Nacional (Argentina). Dept. de Fisica); Martin, H.O.; Sanchez, J.R. 
international Centre for Theoretical Physics, Trieste (Italy). Aug 
1993. 10p. Order Number DE94608102. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The scaling properties of the interface of a new growth model 
are studied. The model is based on the standard invasion percola- 
tion without trapping in which the solid-on-solid condition is 
imposed. The local correlation between points of the interface can 
be controlled through a parameter. The self-affine properties of the 
interface show strong dependence on the existence of the local 
correlation. The dependence of the relevant exponents of the inter- 
face with the correlation is analysed. (author). 8 refs, 4 figs. 


5527 (IC-93/274) Strong overlap and transmission in 
triple barrier resonant structures. Romo, R. (Centro de Investi- 
gacion Cientifica y Educacion Superior de Ensenada, Ensenada 
(Mexico)); Garcia Calderon, G. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1998. 22p. Order Number 
DE94608103. Source: OSTI; NTIS (US Sales Only); INIS. 

The transition from two unity peaks into a single under-unity 
peak in the transmission coefficient T in symmetrical triple barrier 
resonant structures, as the width of the central barrier is increased, 
is analysed in terms of a resonance formalism in a Breit-Wigner 
fashion to show that the above situation is due to strong overlap 
between the two resonance states of the corresponding miniband, 
i.e., T = Ty + To + Ty2. Our results contradict a recent claim given 
in ref.5 that the under-unity transmission peak corresponds to a 
singlet resonance state. We discuss the implications of strong 
overlap on the current-voltage characteristics of these triple barrier 
structures. (author). 9 refs, 5 figs. 


5528 (IC-93/279) Electronic structure of Zn-based quan- 
tum wells. Camacho B, A. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1993. 17p. Grant 1204-05-0003-90. 
Order Number DE94608104. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The electronic structure of recently demonstrated laser active 
heterostructures based on ZnSe quantum wells has been calcu- 
lated within a Tight-Binding framework. A Green function method, 
appropriate to consider layered systems, is applied to obtain the 
main features of energy spectrum and density of states and spatial 
probability distribution of valence states. Our formalism allows 
strain effects to be taken into account in a very natural way. In ad- 
dition, atomic orbital composition of the uppermost valence bands 
as a function of the quantum well width are easily obtained. Hop- 
ping parameters are scaled according to Harrison’s d* law. Since 
the quantum well itself is a ternary compound, we describe it within 
the Virtual Crystal Approximation (VCA). A systematic study of the 
effects of well width in these structures is presented. (author). 11 
refs, 9 figs, 1 tab. 


5529 (IC—93/280) Vibrational properties of homopolar and 
heteropolar surfaces and interfaces of the CdTe/HgTe system. 
Rey Gonzalez, R. (International Centre for Theoretical Physics, Tri- 
este (Italy)); Camacho B, A.; Quiroga, L. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1993. 13p. Order Number 
DE94608105. Source: OSTI; NTIS (US Sales Only); INIS. 

We present results of calculations for the density of vibrational 
modes for (001) and (111) homopolar, as well as for (011) het- 
eropolar free surfaces of CdTe and HgTe. A rigid-ion model with a 
dynamical matrix parametrization including force constants up to 
second neighbours is used. We report on the existence of highly 
localized surface resonant modes at the top of the acoustic branch 
for CdTe and the bottom of the optical branch for HgTe. A different 
behaviour in the three directions analysed is found. The interface 
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atomic planes show themselves as phonon gapless layers. The 
contribution of in-plane and out-of-plane vibration is analysed for 
both the surface and interface cases. (author). 7 refs, 7 figs. 


5530 (IC-93/281) I-VI wide band gap semiconductors un- 
der hydrostatic pressure. Baquero, R. (International Centre for 
Theoretical Physics, Trieste (Italy)); Coss, R. de; Olguin, D. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Aug 1993. 
13p. Order Number DE94608106. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We set an analytical expression for the gap as a function of 
hydrostatic deformation, Eg(e), by diagonalizing in T the corre- 
sponding Empirical Tight-binding Hamiltonian (ETBH). In our ETBH 
we use the well known d-* Harrison Scaling Law (HSL) to adjust 
the TB parameter (TBP) to the changes in interatomic distances. 
We do not consider cation-anion charge transfer. We calculate 
Eg(e) for wide band gap II-VI semiconductors with zincblende crys- 
tal structure for deformations under pressure up to -5%. Our 
results are in quite good agreement with experiment for the com- 
pounds of lower ionicity but deviate as the ionicity of the compound 
increases. This is due to the neglect of charge transfer which 
should be included self-consistently as done, for example, by 
Bertho et al. starting from an Empirical Tight-binding description of 
the bands similar as the one presented here. They sometimes get 
nevertheless a negative second derivative of Eg(e) with respect to « 
which is never gotten in the experiments. Within our approximation 
we always find a positive sing independently of the material. It 
seems that the procedure in which self-consistency is achieved is 
the source of this wrong sign. Furthermore, the inclusion of devia- 
tions from HSL appear to be unimportant to this problem. (author). 
15 refs, 4 figs, 2 tabs. 


5531 (IC-93/282) A relativistic solitary wave in electron 
positron plasma. Berezhiani, V.I.; Skarka, V.; Mahajan, S. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1993. 
12p. Order Number DE94608107. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The relativistic solitary wave propagation is studied in cold 
electron-positron plasma embedded in an external arbitrary strong 
magnetic field. The exact, analytical soliton-like solution corre- 
sponding to a localized, purely electromagnetic pulse with arbitrary 
big amplitude is found. (author). 7 refs, 1 fig. 


5532 (IC-93/283) Band structure of superlattice with 
6-like potential. Gashimzade, N.F. (international Centre for Theo- 
retical Physics, Trieste (Italy)); Gashimzade, F.M.; Hajiev, A.T. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1993. 7p. Order Number DE94608108. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Band structure of superlattice with 6-like potential has been cal- 
culated taking into account interaction of carriers of different kinds. 
Superlattices of semiconductors with degenerated valence band 
and zero-gap semiconductors have been considered. For the latter 
semimetal-semiconductor transition has been obtained. (author). 8 
refs, 1 fig. 


5533 (\C-93/284) A theory approach for creation of the 
matter of universe. Duong Van Phi (international Centre for Theo- 
retical Physics, Trieste (Italy)); Duong Anh Duc. International 
Centre for Theoretical Physics, Trieste (Italy). Aug 1993. 21p. Order 
Number DE94608109. Source: OSTI; NTIS (US Sales Only); INIS. 

We shall represent an approach for the creation of the matter of 
Universe in the framework of a Quantum Theory, established in an 
8-dimensional space. The primitive matter was being created from 
the Primary Vacuum and it consisted of the deuterons atoms, neu- 
trinos and photons. From these neutral elements the attractive 
centres were formed and in the final stage an extremely high mass 
density Universe was built, and successively, the Big-Bang oc- 
curred. The problems of particle dominance, of excess of the 
deuterons and of magnitude of the numbers of neutrinos, etc. are 
discussed. (author). 19 refs, 2 tabs. 


5534 (IC—93/286) Generalized augmented space theorem 
for correlated disorder and cluster coherent potential approx 
mation. Mookerjee, A.; Prasad, R. International Centre for 





Theoretical Physics, Trieste (Italy). Sep 1993. 15p. Grant SP/S2/M- 
39/87. Order Number DE94608110. Source: OSTi; NTIS (US 
Sales Only); INIS. 

We present a method for calculating the electronic structure of 
disordered alloys with short range order (SRO) which guarantees 
positive density of states for all values of the SRO parameter. The 
method is based on the generalized augmented space theorem 
which is valid for alloys with SRO. This theorem is applied to alloys 
with SRO in the tight-binding linear muffin-tin orbital (TB-LMTO) 
framework. This is done by using the augmented space formulation 
of Mookerjee and cluster coherent potential approximation. As an 
illustration, the method is applied to a single band mode TB-LMTO 
Hamiltonian. We find that the SRO can induce substantial changes 
in the density of states. (author). 22 refs, 2 figs. 


5535 (IC-93/287) Positron and positronium reactivities 
with hemin compounds in alkaline water/ethyleneglycol mix- 
ture (50%). Mbungu, T. (International Centre for Theoretical 
Physics, Trieste (Italy)); Lohalo, O.R.; Kanyinda, M.; Gushimana, 
Y. International Centre for Theoretical Physics, Trieste (Italy). Sep 
1993. 11p. Order Number DE94608111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Positron lifetime experiments have been performed in 50% wa- 
ter/ethyleneglycol with various hemin concentrations at pH 9. Due 
to the time resolution of the spectrometer, the short lifetimes were 
not significant separately. We only discussed the long live compo- 
nent ascribed to the orthopositronium annihilation. A critical hemin 
concentration was observed. We described the annihilation charac- 
teristics in relation with the formation of hemin aggregates. An 
analytical model for positron and positronium chemistry is proposed 
in terms of interaction with various compounds in the solution, with 
the reaction rates forming a continuous set within boundaries. (au- 
thor). 22 refs, 3 figs. 


5536 (IC—93/291) Homogeneous Poisson _ structures. 
Shafei Deh Abad, A.; Malek, F. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1993. 9p. Order Number DE94608112. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We provide an algebraic definition for Schouten product and give 
a decomposition for any homogenenous Poisson structure in any 
n-dimensional vector space. A large class of n-homogeneous Pois- 
son structures in R* is also characterized. (author). 4 refs. 


5537 (I1C-93/292) Frequency dependence of polarization 
phase difference. Rao, K.S. (international Centre for Theoretical 
Physics, Trieste (Italy)); Rao, Y.S.; Wang, J.R. International Centre 
for Theoretical Physics, Trieste (Italy). Sep 1993. 23p. Order Num- 
ber DE94608113. Source: OSTI; NTIS (US Sales Only); INIS. 
Polarimetric AIRSAR data of July 13, 1990 acquired over Ma- 
hatango watershed area was processed for the identification of 
corn fields an forested areas. Polarization Phase Difference (PPD) 
values were computed for the corn fields at P-, L- and C- bands 
and studied as a function of frequency. The results compare well 
with the model calculations at 24 deg. incidence angle where as the 
locations of corn fields were computed to be at 35 deg. incidence 
angle. The discrepancy is attributed to lack of accurate ground 
truth and the undulating topography of the corn fields. Another 
study reported here deals with the usefulness of Polarization Index 
(Pl) for the study of vegetation. Pl was found to be dependent on 
frequency for corn fields where as for forest trees no such depen- 
dence was noticed. Ply is more useful parameter compared to 
Plun.vw even for the study of corn fields. (author). 19 refs, 7 figs. 


5538 (IC-93/298) Magnetic properties of a quantum trans- 
verse spin-1 Blume-Emery-Griffiths model. Ez Zahraouy, H. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1993. 23p. Order Number DE94608114. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Using an expansion technique for cluster identities of spin-1 local- 
ized spin systems, we study the magnetic properties of a quantum 
transverse spin-1 Blume-Emery-Griffiths model. The longitudinal 
and transverse magnetizations and the quadrupolar moments are 
calculated. General formula applicable to structures with arbitrary 
coordination number are given. (author). 38 refs, 6 figs. 
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5539 (IC—93/299) Some results on the phase diagram of 
the antiferromagnetic Potts model in an external magnetic 
field. Benyoussef, A. (Laboratoire de Magnetisme et Physique des 
Haute Energies, Dept. of Physique, Rabat (Morocco)); Ez 
Zahraouy, H. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1993. 21p. Order Number DE94608115. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Phase diagram of the q state antiferromagnetic Potts model on a 
square lattice is investigated in a neighborhood of the critical point 
h = 4, T = 0. Using a constructive criterion of uniqueness 
introduced by Dobrushin, Kolafa, and Shlosman, for the antiferro- 
magnetic Ising model, we show that the activity, ac(q) > 1/(q - 1) 
and the slope increases from zero (q = 2) to infinity (q = is propor- 
tional). The phase diagram bulges near the mentioned critical point 
for 2 < q < is proportional. (author). 5 refs, 6 figs. 


5540 (IC-93/300) Magnetic properties of the three dimen- 
sional Ising modei with interface single-ion anisotropy. 
Benyoussef, A. (Laboratoire de Magnetisme et Physique des Haute 
Energies, Dept. of Physique, Rabat (Morocco)); El Kenz, A.; Ez 
Zahraouy, H.; Kaneyoshi, T. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 19938. 25p. Order Number 
DE94608116. Source: OST!; NTIS (US Sales Only); INIS. 

Within the framework of effective-field theory, we investigate the 
effects of an interface singe-ion anisotropy on the magnetic proper- 
ties in the simple cubic spin-1/2 Ising model. We find a new 
tricritical behaviour of the interface magnetization depending on the 
strength of the ferromagnetic perpendicular exchange interaction 
the spin between the spins at the interface and their neighbors in 
the next layers in the right and left sides. The magnetic behaviour 
of an interface coupled antiferromagnetically to the two sides is 
also examined. (author). 25 refs, 7 figs. 


5541 (IC—93/301) Magnetic properties of a transverse 
spin-1 Ising model with random crystal field interactions. 
Benyoussef, A. (Laboratoire de Magnetisme et Physique des Haute 
Energies, Dept. of Physique, Rabat (Morocco)); Ez Zahraouy, H. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1993. 19p. Order Number DE94608117. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We study the phase diagram and magnetic properties of a trans- 
verse spin-1 Ising model with random longitudinal crystal field 
interactions within an expansion technique for cluster identities of 
spin-1 localized spin systems. The partially ordered phases appear 
for a particular two valued distribution P(D;) = 1/2[6(D,- 
(1+a)D)+6(Dj-(1-a)D)], and for sufficiently small transverse field Q. 
The longitudinal and transverse magnetizations, the quadrupolar 
moments are calculated. General formulae applicable to structures 
with arbitrary coordination number, are given. (author). 19 refs, 3 
figs. 


5542 (IC—93/302) Magnetic properties of a transverse 
spin-1 Ising model with longitudinal crystal field interactions. 
Benyoussef, A. (Laboratoire de Magnetisme et Physique des Haute 
Energies, Dept. of Physique, Rabat (Morocco)); Ez Zahraouy, H. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1993. 20p. Order Number DES4608118. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The three dimensional spin-1 Ising model with crystal field inter- 
actions exhibit tri-critical behaviour. Using an expansion technique 
for cluster identities of spin-1 localized spin systems, we study the 
influence of transverse magnetic field on this behaviour. 
Temperature-crystal-field phase diagrams is investigated for differ- 
ent values of transverse field. The longitudinal and transverse 
magnetizations, the quadrupolar moments are calculated. General 
formulae, applicable to structures with arbitrary coordination num- 
ber N, are given. (author). 19 refs, 5 figs. 


5543 (IC-93/303) Pairing in a two-dimensional two-band 
very anisotropic model in the mean field approximation. Faza- 
kas, A.B. (International Centre for Theoretical Physics, Trieste 
(Italy)); Pitis, R. International Centre for Theoretical Physics, Tri- 
este (italy). Sep 1993. 5p. Order Number DE94608119. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A two-dimensional model is proposed: there are two kinds of 
sites, with one electronic state per site; tunneling takes place only 
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in one direction; the interaction involves only electrons on different 
sites. The existence of a phase transition involving interband pairing 
of electrons is discussed in the mean field approximation. (author). 


5544 (IC-93/305) Symplectic topology of integrable 
Hamiltonian systems. Nguyen Tien Zung. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1993. 78p. Order Number 
DE94608120. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the topology of integrable Hamiltonian systems, giving 
the main attention to the affine structure of their orbit spaces. In 
particular, we develop some aspects of Fomenko’s theory about 
topological classification of integrable non-degenerate systems, 
and consider some relations between such systems and "pure” 
contact and symplectic geometry. We give a notion of integrable 
surgery and use it to obtain some interesting symplectic structures. 
(author). Refs, 10 figs. 


5545 (IC—93/306) The bond diluted spin-1 Blume-Emery- 
Griffiths model in a transverse field. Ez Zahraouy, H. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1993. 26p. Order Number DE94608121. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The effect of Bond-dilution on the magnetic properties of a quan- 
tum transverse spin-1 Blume-Emery-Griffiths model is investigated 
within an expansion technique for cluster identities of a spin-1 local- 
ized spin system. The longitudinal and transverse magnetizations 
and quadrupolar moments are studied for several values of the 
bond concentration. A general formula, applicable to structures with 
arbitrary coordination number N, are given. (author). 41 refs, 6 figs. 


5546 (IC—93/307) Topological conformal algebra in 2d 
gravity coupled to minimal matter. Panda, S. (Mehta Research 
Inst. of Mathematics and Mathematical Physics, Allahabad (India)); 
Roy, S. International Centre for Theoretical Physics, Trieste (Italy). 
Sep 1993. 7p. Order Number DE94608122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An infinite number of topological conformal algebras with varying 
central charges are explicitly shown to be present in 2d gravity 
(treated both in the conformal gauge and in the light-cone gauge) 
coupled to minimal matter. The central charges of the underlying N 
= 2 theory in two different gauge choices are generically found to 
be different. The physical states in these theories are briefly dis- 


cussed in the light of the N = 2 superconformal symmetry. (author). 
18 refs. 


5547 (IPNO-TH-91-84) Correlations and fluctuations in 
static and dynamic mean-field approaches. Balian, R. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Theorique); Veneroni, M. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. 1991. 80p. Order 
Number DE94609596. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Annals of Physics (New York). 

Let the state of a many-body system at an initial time be speci- 
fied, completely or partly; find the expectation values, correlations 
and fluctuations of single-particle observables at a later time. The 
characteristic function of these observables is optimized within a 
general variational scheme. The expansion of the optimal charac- 
teristic furiction provides the same results as the conventional 
mean-field approaches for the thermodynamic potentials and the 
expectation values: for fermions the best initial state is then the 
Hartree-Fock (HF) solution and the evolution is described by the 
time-dependent Hartree-Fock (TDHF) equation. Two special cases 
are investigated as preliminary steps. The first case deals with the 
evaluation of correlations for static problems, where the initial and 
final times coincide. In the second special case, the exact initial 
state is assumed to be an independent-particle one. (K.A.) 23 refs.; 
1 fig. 


5548 (IPNO-TH-92-46) On the statistical mechanics of the 
anyon gas. Ouvry, S. (Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire). Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire. Jun 1992. 17p. (CONF-9206289-: 21. 
differential geometric methods in theoretical physics (DGMTP) con- 
ference, Tianjin (China), 5-9 Jun 1992). Order Number 
DE94609597. Source: OSTI; NTIS (US Sales Only); INIS. 
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A perturbative computation of the grand partition function of an 
anyon gas at first and second order in the anyonic coupling con- 
stant a is reviewed. Particular care is taken of the nonanalytic 
behaviour of the thermodynamical potential in terms of a. To first 
order in a the results are strikingly simple: only the second virial 
coefficient gets perturbative corrections when computed close to 
bosonic statistics. At second order however, the complexity of the 
anyon model appears. As illustration the correction to the third 
virial coefficient is given. (K.A.) 18 refs.; 2 figs.; 2 tabs. 


5549 (IPNO-TH-92-54) Perturbative anyon gas. Dasnieres 
de Veigy, A. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire); Ouvry, S. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. Jun 1992. 50p. Order Num- 
ber DE94609598. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of the statistical mechanics of an anyon gas is ad- 
dressed. A perturbative analysis in the anyonic coupling constant a 
is reviewed, and the thermodynamical potential is computed at first 
and second order. An adequate second quantized formalism (field 
theory at finite temperature) is proposed. At first order in perturba- 
tion theory, the results are strikingly simple: only the second virial 
coefficient close to bosonic statistics is corrected. At second order, 
however, the complexity of the anyon model appears. One can 
compute exactly the perturbative correction to each cluster coeffi- 
cient. However, and contrary to first order, a closed expression for 
the equation of state seems out of reach. As an illustration, the 
perturbative expressions of a3, a4, as and ag are given at second 
order. Finally, using the same formalism, the equation of state of 
an anyon gas in a constant magnetic field is analyzed at first order 
in perturbation theory. (K.A.) 16 refs.; 3 figs.; 7 tabs. 


5550 (IPNO-TH—92-66) Mean-field theory of anyons near 
Bose statistics. McCabe, J. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire); MacKenzie, R. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. 1992. 9p. Order Num- 
ber DE94609599. Source: OSTi; NTIS (US Sales Only); INIS. 

The validity of a mean-field approximation for a boson-based 
free anyon gas near Bose statistics is shown. The magnetic prop- 
erties of the system is discussed in the approximation that the 
statistical magnetic field is uniform. It is proved that the anyon gas 
does not exhibit a Meissner effect in the domain of validity the ap- 
proximation. (K.A.) 7 refs. 


5551 (LA-UR-93-3343) Coronal heating via nanoflares. 
Poletto, G. (Osservatorio Astrofisico di Arcetri, Firenze (Italy)); 
Kopp, R. Los Alamos National Lab., NM (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9305294—1: 7. European meet- 
ing on solar physics, Catania (Italy), 11-15 May 1993). Order 
Number DE94000773. Source: OSTI; NTIS; INIS; GPO Dep. 

It has been recently proposed that the coronae of single late- 
type main sequence stars represent the radiative output from a 
large number of tiny energy release events, the so-called 
nanoflares. Although this suggestion is attractive and order of mag- 
nitude estimates of the physical parameters involved in the process 
are consistent with available data, nanoflares have not yet been 
observed and theoretical descriptions of these phenomena are still 
very crude. In this paper we examine the temporal behavior of a 
magnetic flux tube subject to the repeated occurrence of energy 
release events, randomly distributed in time, and we show that an 
originally empty cool loop may, in fact, reach typical coronal density 
and temperature values via nanoflare heating. By choosing physi- 
cal parameters appropriate to solar conditions we also explore the 
possibilities for observationally detecting nanoflares. Although the 
Sun is the only star where nanoflares might be observed, present 
instrumentation appears to be inadequate for this purpose. 


5552 (LA-UR-93-3591) Towards a theory of growing sur- 
faces: Mapping two-dimensional Laplacian growth onto 
Hamiltonian dynamics and statistics. Blumenfeld, R. Los Alamos 
National Lab., NM (United States). [1993]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9309185-4: Fluctuations and order: the new 
synthesis workshop, Los Alamos, NM (United States), 9-12 Sep 
1993). Order Number DE94002636. Source: OSTI; NTIS; INIS; 
GPO Dep. 





| show that the evolution of a two dimensional surface in a 
Laplacian field can be described by Hamiltonian dynamics. First 
the growing region is mapped conformally to the interior of the unit 
circle, creating in the process a set of mathematical zeros and 
poles that evolve dynamically as the surface grows. Then the dy- 
namics of these quasi-particles are transformed into a seperable 
action-angle Hamiltonian that describes an orbital motion on a 
torus. A specific case is discussed explicitly, which demonstrates 
the integrability of the surface-tension-free Laplacian growth pro- 
cess. This formulation holds as long as the singularities of the map 
are confined to within the unit circle. This approach further allows 
for surface tension to be introduced as an energetic term in the 
resulting Hamiltonian which effects repulsion between the quasi- 
particles and the surface. These results are used here to formulate 
a first-principles statistical theory of pattern formation in stochastic 
growth, where noise is a key player. 


5553 (LBL-32505) A two-dimensional dispersion module 
for the TOUGH2 simulator. Oldenburg, C.M.; Pruess, K. 
Lawrence Berkeley Lab., CA (United States). Sep 1993. 64p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE94002262. Source: 
OSTI; NTIS; GPO Dep. 

A standard model for hydrodynamic dispersion has been added 
to TOUGH2- The dispersion model, intended for use with the EOS7 
fluid properties module, accounts for the effects of hydrodynamic 
dispersion and molecular diffusion in two-dimensional rectangular 
domains. Because the model.requires Darcy velocity and species 
concentration gradient vectors at all connections, known vector 
components (perpendicular to the grid block interfaces) from 
neighboring connections are interpolated to form the unknown com- 
ponents (parallel to the grid block interfaces) at each connection. 
Thus the dispersive fluxes depend not only on the primary vari- 
ables of the two connected grid blocks but on all p variables of the 
six neighbor grid blocks of each interface. This gives rise to added 
terms in the Jacobian matrix relative to standard TOUGH2 where 
fluxes depend only on primary variables in the two connected grid 
blocks. For flexibility in implementing boundary conditions, the 
model allows the user to define a flow domain that is a subset of 
the calculation domain. The PARAM and SELEC blocks of the 
TOUGH2 input file are used to specify parameters and boundary 
condition options for the dispersion module. The dispersion module 
has been verified by comparing computed results to analytical solu- 
tions. As an introduction to applications, we demonstrate the 
solution of a difficult twodimensional flow problem with variable 
salinity and strong coupling between dispersive and advective flow. 


5554 (LBL-34168) Cratering rates from lunar xeno- 
spherules. Muller, R.A. Lawrence Berkeley Lab., CA (United 
States). 25 May 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC0O3-76SF00098. Order Number 
DE94003481. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to obtain the time history of impacts on 
the moon, with emphasis on recent impacts. In particular, the 
project could prove (or disprove) the existence of comet sores and 
provide the dates when they occurred. 


5555 (NIlYaF-MGU-91-7-211) Injection model of particles 
on a geostationary orbit from the magnetotail during magnetic 
bays. Belyaev, A.A.; Panasyuk, M.I.; Pishchikov, V.P. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1991. 41p. (In Russian). Order 
Number DE94607321. Source: OSTI; NTIS (US Sales Only); INIS. 

A model is presented which describes time variations of trapped 
radiation in the region of a geostationary orbit during magneto- 
spheric ground magnetic station data. The main characteristics of a 
charged particle source are given by the model of 'njection 
boundary: that supposes the instantness of particle acceleration (in 
comparison with the time of particle transport to a satellite) and lo- 
calization of the particle acceleration region by the plasma sheath 


of the magnetosphere tail over the injection boundary. 21 refs.; 8 
figs.; 1 tab. 


5556 (NIIYaF-MGU-92-23-272) Quasi-adiabatic motion of 
energetic particles in a dipole magnetic field. Il'in, V.D.; 
Kuznetsov, S.N.; Yushkov, B.Yu. Moskovskij Gosudarstvennyj 
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Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. 15p. (In Russian). Order Number 
DE94607322. Source: OSTI; NTIS (US Sales Only); INIS. 

A moving coordinate system for a dipole magnetic field, in which 
reversible variations of magnetic moment for the range of obvious 
violations of adiabatic conditions are absent, and the description of 
magnetic moment violations is relatively simple, is considered. 
Constructing of a coordinate system, features of the central trajec- 
tory, determining its motion, the application range, the main 
application field and consequences are discussed. 11 refs.; 3 figs. 


5557 (NIIYaF-MGU-92-24-273) Variations of electron 
fluxes, low-frequency radiations and plasma density during 
the geomagnetic storm on 9-12 March, 1979 according to data 
of the iInterkosmos-19 satellites. Gusev, A.A. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki); Mineev, Yu.V.; Nikiforova, 
M.G.; Pugacheva, G.I.; Tolstaya, E.D.; Larkina, V.I.; Gdalevich, 
G.L.; Gubskij, V.F. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel'’skij Inst. Yadernoj 
Fiziki. 1992. 38p. (in Russian). Order Number DE94607323. 
Source: OSTI; NTIS (US Sales Only); INIS. 

During the geomagnetic storm on 9-12 March, 1979 are obtained 
simultaneous data on the field intensity (electronic and magnetic 
components) of low-frequency radiations (0,1-20 kHz), energetic 
electron flux density at E.=0.04-2.0 MeV and protons at E,=1-30 
MeV and thermal plasma density (10'-2x10® cm-—%). Correlation 
dependences of VLF radiation intensity with the plasma parameters 


and energetic particle variations are established. 31 refs.; 10 figs.; 
1 tab. 


5558 (NIIYaF-MGU-92-28-277) Simulation of space-energy 
distributions of hot plasma on a geostationary orbit. Kovtyukh, 
A.S.; Panasyuk, M.I. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel'’skij Inst. Yadernoj 
Fiziki. 1992. 41p. (In Russian). Order Number DE94607324. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A review is presented of known empirical models for space- 
energy distributions of particles (electrons and ions) of hot plasma 
in the region of a geostationary orbit of a satellite. For magnetically 
quiet periods are developed practically completed models both for 
ions, and for electrons. The stationary models have simple analyti- 
cal expressions. 66 refs.; 13 figs.; 2 tabs. 


5559 (SAND—93-1422-Vol.3) (BARS) — Bibliographic Re- 
trieval System Sandia shock compression (SSC) database 
shock physics index (SPHINX) database: Volume 3, UNIX ver- 
sion Systems Guide. von Laven, G.M. (Advanced Software 
Engineering, Madison, AL (United States)); Herrmann, W. Sandia 
National Labs., Albuquerque, NM (United States). Sep 1993. 71p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94001705. Source: 
OSTI; NTIS (documentation only); ESTSC (complete software 
package), P.O. Box 1020, Oak Ridge, TN 37831-1020; GPO Dep. 

The Bibliographic Retrieval System (BARS) is a database 
management system specially designed to store and retrieve biblio- 
graphic references and track documents. The system uses 
INGRES to manage this database and user interface. It uses forms 
for journal articles, books, conference proceedings, theses, techni- 
cal reports, letters, memos, visual aids, as well as a miscellaneous 
form which can be used for data sets or any other material which 
can be assigned an access or file number. Sorted output resulting 
from flexible BOOLEAN searches can be printed or saved in files 


which can be inserted in reference lists for use with word proces- 
sors. 


5560 (SAND-93-1763) A method to simulate viscous dif- 
fusion of vorticity by convective transport of vortices at a 
non-solenoidal velocity. Kempka, S.N.; Strickland, J.d. Sandia 
National Labs., Albuquerque, NM (United States). Aug 1993. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94001777. Source: 
OSTI; NTIS; GPO Dep. 

A numerical method to simulate viscous diffusion of vorticity us- 
ing vortex blobs (i.e., without a grid) is presented. The method 
consists of casting the effects of viscous diffusion into an effective 
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“diffusion velocity” at which vortex blobs convect. The diffusion ve- 
locity was proposed previously by Ogami and Akamatsu, but they 
did not consider the effects of the divergence of the diffusion veloc- 
ity. In fact, the diffusion velocity is highly non-solenoidal, which 
significantly affects the area over which a vortex blob diffuses. A 
formulation is presented that relates the area expansion to the 
diffusion velocity divergence. By taking into account the area ex- 
pansion, more accurate simulations of diffusion are obtained, as 
demonstrated by a comparison of numerical and analytical diffusion 
solutions. Results from simulations show that vortex areas expand 
significantly in regions of large vorticity gradients. As a result of the 
area expansion, adjacent vortices remain overlapped, thereby 
maintaining smooth solution fields. The non-solenoidal diffusion ve- 
locity method is easily implemented in vortex blob algorithms, thus 
facilitating the development of vortex methods to simulate flows 
with finite Reynolds numbers. 


5561 (UCRL-ID-115227) Using the TSAR Electromagnetic 
modeling system. Pennock, S.T.; Laguna, G.W. Lawrence Liver- 
more National Lab., CA (United States). Sep 1993. 4ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94002617. Source: 
OSTI; NTIS; GPO Dep. 

A new user, upon receipt of the TSAR EM modeling system, may 
be overwhelmed by the number of software packages to learn and 
the number of manuals associated with those packages. This is a 
document to describe the creation of a simple TSAR model, begin- 
ning with an MGED solid and continuing the process through final 
results from TSAR. It is not intended to be a complete description 
of all the parts of the TSAR package. Rather, it is intended simply 
to touch on all the steps in the modeling process and to take a 
new user through the system from start to finish. There are six ba- 
sic parts to the TSAR package. The first, MGED, is part of the 
BRL-CAD package and is used to create a solid model. The sec- 
ond part, ANASTASIA, is the program used to sample the solid 
model and create a finite — difference mesh. The third program, 
IMAGE, lets the user view the mesh itself and verify its accuracy. If 
everything about the mesh is correct, the process continues to the 
fourth step, SETUP-TSAR, which creates the parameter files for 
compiling TSAR and the input file for running a particular simula- 
tion. The fifth step is actually running TSAR, the field modeling 
program. Finally, the output from TSAR is placed into SIG, B2RAS 
or another program for post-processing and plotting. Each of these 
steps will be described below. The best way to learn to use the 
TSAR software is to actually create and run a simple test problem. 
As an example of how to use the TSAR package, let's create a 
sphere with a rectangular internal cavity, with conical and cylindri- 
cal penetrations connecting the outside to the inside, and find the 
electric field inside the cavity when the object is exposed to a 
Gaussian plane wave. We will begin with the solid modeling soft- 
ware, MGED, a part of the BRL-CAD modeling release. 


5562 (UCRL-JC—115052) Fluids at high shock pressures 
and temperatures and some thoughts about future possibili- 
ties. Nellis, W.J. Lawrence Livermore National Lab., CA (United 
States). Aug 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930676-65: 14. international conference of the Interna- 
tional Association for the Advancement of High Pressure Science 
and Technology, Colorado Springs, CO (United States), 27 Jun - 2 
jul 1993). Order Number DE94003625. Source: OSTI; NTIS; GPO 
Dep. 

Shock compression achieves high pressures and temperatures in 
molecular liquids. High pressures cause high densities in compress- 
ible liquid specimens; high temperatures are achieved because the 
process is adiabatic by virtue of the fast nature of the compression. 
To illustrate representative effects, the author restricts the discus- 
sion to the diatomic fluids of hydrogen and nitrogen. Liquid 
hydrogen undergoes little or no dissociation, while nitrogen under- 
goes substantial dissociation in shock-compression experiments. 
Thus, results for these two similar diatomic fluids are complemen- 
tary. The initial specimens are liquid but the states achieved by 
shock compression are supercritical. Thus, the high-pressure data 
are for the fluid phase. Since vibrational and electronic relaxation 
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times of fluid hydrogen and nitrogen are short compared to the du- 
ration of an experiment, these shock-compressed fluids are in 
thermal equilibrium. Recent experiments to measure electric con- 
ductivities and temperatures of liquid hydrogen shock-compressed 
up to Mbar pressures are described and contrasted with results for 
liquid nitrogen. Some thoughts about future possibilities for high- 
pressure shock experiments are discussed. 


6620 Physics of Elementary Particles and Fields 


5563 (l[A-1481) Research laboratories annual report 1992. 
Israel Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. 
Jul 1993. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The report book presents the various research activities within 
the Israel Atomic Energy Commission, during 1992 calendar year. 
The discipline reported here are (by chapters): theoretical physics 
and theoretical chemistry, optics and lasers, solid states and nu- 
clear physics, material sciences, chemistry, radiopharmaceuticals, 
labelled compounds and environmental studies, radiation effects, 
dosimetry and protection, instrumentation and techniques. 


5564 (INIS-RU-359) Nuclear-physical researches (Theory 
and experiments): Scientific-technical collection. Voprosy 
Atomnoj Nauki i Tekhniki, no.1. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). Order Number DE94608125. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The document contains 38 articles covering the following sub- 
jects: electron scattering and electromagnetic structure of nuclei; 
general aspects of nuclear physics; quark models, quantum chro- 
modynamics and theory of fields; deep inelastic lepton scattering. 


5565 (JINR-E-2-92-537) Theory of fundamental interac- 
tions. Pestov, A.B. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1992. 52p. Order 
Number DE94608126. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Theor. Phys. 

In the present article the theory of fundamental interactions is 
derived in a systematic way from the first principles. In the devel- 
oped theory there is no separation between space-time and 
internal gauge space. Main equations for basic fields are derived. 
In is shown that the theory satisfies the correspondence principle 
and gives rise to new notions in the considered region. In particu- 
lar, the conclusion is made about the existence of particles which 
are characterized not only by the mass, spin, charge but also by 
the moment of inertia. These are rotating particles, the particles 
which represent the notion of the rigid body on the microscopical 
level and give the key for understanding strong interactions. The 
main concepts and dynamical laws for these particles are formu- 
lated. The basic principles of the theory may be examined 
experimentally not in the distant future. 29 refs. 
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5566 (BNL-49517) Fermion masses and CKM mixing. 
Marciano, W.J. Brookhaven National Lab., Upton, NY (United 
States). Sep 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9307143-3: 5. international symposium on heavy flavor physics, 
Montreal (Canada), 6-10 Jul 1993). Order Number DE94001909. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A perspective on the origin of mass and electroweak symmetry 
breaking is presented. Quark masses and CKM matrix elements 
are updated. Implications for some possible GUT constraints are 
discussed. An outlook and wish list for the future is given. 


5567 (BONN-HE-93-23) The matreoshka of supersymmet- 
ric self-dual theories. Devchand, C.; Ogievetsky, V. Bonn Univ. 





(Germany). Physikalisches Inst. Jun 1993. 19p. (HEP-TH- 
9306163; Dubna-E2—93-259). Order Number DE94726802. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Extended super self-dual systems have a structure reminiscent 
of a 'matreoshka’. For instance, solutions for N=0 are embedded in 
solutions for N=1, which are in turn embedded in solutions for N=2, 
and so on. Consequences of this phenomenon are explored. In 
particular, we present an explicit construction of local solutions of 
the higher-N super self-duality equations starting from any N=0 
self-dual solution. Our construction uses N=0 solution data to pro- 
duce N=1 solution data, which in turn yields N=2 solution data, and 
so on; each stage introducing a dependence of the solution on suf- 
ficiently many additional arbitrary functions to yield the most 
general supersymmetric solution having the initial N=0 solution as 
the helicity +1 component. The problem of finding the general local 
solution of the N>O super self-duality equations. Another conse- 
quence of the matreoshka phenomenon is the vanishing of many 
conserved currents, including the supercurrents, for super self-dual 
systems. (orig.) 


5568 (BONN-HE-93-24) Dilogarithm identities, fusion 
rules and structure constants of CFTs. Terhoeven, M. Bonn 
Univ. (Germany). Physikalisches Inst. Jul 1993. 10p. (HEP-TH- 
9307056). Order Number DE94726801. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Recently dilogarithm identities have made their appearance in 
the physics literature. This identities seem to allow to calculate 
structure constants like, in particular, the effective central charge of 
certain conformal field theories from their fusion rules. In Nahm, 
Recknagel, Terhoeven (1992) a proof of identities of this type was 
given by considering the asymptotics of character functions in the 
so-called Rogers-Ramanujan sum form and comparing with the 
asymptotics predicted by modular covariance. Refining the argu- 
ment, we obtain the general connection of quantum dimensions of 
certain conformal field theories to the arguments of the dilogarithm 
function in the identities in question and an infinite set of consis- 
tency conditions on the parameters of Rogers-Ramanujan type 
partitions for them to be modular covariant. (orig.) 


5569 (DESY-—93-086) Finite temperature effective potential 
for the abelian Higgs model to the order e*,\?. Hebecker, A. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Jun 1993. 16p. Order Number DE94726778. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A complete calculation of the finite temperature effective poten- 
tial for the abelian Higgs model to the order e*, * is presented 
and the result is expressed in terms of physical parameters defined 
at zero temperature. The absence of a linear term is verified ex- 
plicitly to the given order and proven to survive to all orders. The 
first order phase transition has weakened in comparison with lower 
order calculation, which shows up in a considerable decrease of 
the surface tension. (orig.) 


5570 


(DOE/ER/40150—239) Gauge invariance and Comp- 
ton scattering from relativistic composite systems. Ito, H. 
(George Washington Univ., Washington, DC (United States). Cen- 


ter for Nuclear Studies); Gross, F. Southeastern Universities 
Research Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility. [1993]. 31p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-84ER40150. (WM—93-103; CEBAF-TH—93-10). Order Num- 
ber DE93040858. Source: OSTI; NTIS; INIS; GPO Dep. 

Using the Ward-Takahashi (W-T) identity and the Bethe-Salpeter 
(B-S) wave equation, we investigate the dynamical requirements 
imposed by electromagnetic gauge invariance on Compton scatter- 
ing from relativistic composite system. The importance of off-shell 
rescattering in intermediate states, which is equivalent to final state 
interactions in inclusive processes, is clarified in the context of cur- 
rent conservation. It is shown that, if the nuclear force is nonlocal, 
there will be both two-photon interaction currents and rescattering 
contributions to terms involving one-photon interaction currents. We 
derive the two-body W-T identity for the two-photon interaction cur- 
rents, and obtain explicit forms for the interaction current operators 
for three illustrative models of nuclear forces: (a) two-pion ex- 
change forces with baryon resonances, (b) covariant separable 
forces, and (c) charged one-pion exchange. 
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5571 (DOE/ER/40581-3) Improved numerical methods for 
quantum field theory (Outstanding junior investigator award): 
Final report, July 15, 1990—July 14, 1993. Sokal, A.D. New York 
Univ., NY (United States). Dept. of Physics. 1 Sep 1993. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-90ER40581. Order Number DE94001793. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We are developing new and more efficient numerical methods 
for problems in quantum field theory. Our principal goal is to 
achieve radical reductions in critical slowing-down. We are concen- 
trating at present on three new families of algorithms: multi-grid 
Monte Carlo (MGMC), Swendsen-Wang (SW) and generalized 
Wolff-type embedding algorithms. In addition, we are making a 
high-precision numerical study of the hyperscaling conjecture for 
the self-avoiding walk, which is closely related to the triviality prob- 
lem for »* quantum field theory. 


5572 (IC-93/171) Periodic electromagnetic vacuum in the 
two-dimensional Yang-Mills theory with the Chern-Simons 
mass. Skalozub, V.V. (International Centre for Theoretical Physics, 
Trieste (Italy)); Vilensky, S.A.; Zaslavsky, A.Yu. International Centre 
for Theoretical Physics, Trieste (Italy). Jun 1993. 7p. Order Number 
DE94608128. Source: OSTI; NTIS (US Sales Only); INIS. 

The periodic vacuum structure formed from magnetic and electric 
fields is derived in the two-dimensional Yang-Mills theory with the 
Chern-Simons term. It is shown that both the magnetic flux quanti- 
zation in the fundamental sell and conductivity quantization 
inherent to the vacuum. Hence, the quantum Hall effect gets its 
natural explanation. (author). 10 refs. 


5573 (IHEP-OTF—91-162) The model of the relativistic par- 
ticle with curvature and torsion. Kuznetsov, Yu.A.; Plyushchaj, 
M.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1991. 32p. Order Number DE94608129. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The (2+1)-dimensional model of the relativistic particle, described 
by the action with a linear dependence on the curvature and tor- 
sion of a particle world trajectory, is investigated. Massive, 
massless and tachyonic states are shown to be generally present 
in the model. For all three mass sectors the solutions of classical 
equations of motion are constructed. Depending on the values of 
the model parameters, the quantization of the system leads to the 
unitary irreducible representations of the universal covering group 
of SL(2,R) of either the discrete series D,=, ->0, or the principal 
series C,9, o>=1/4, v is an element of(0,1). The quantum spec- 
trum and the wave functions of the physical states of the system 
are found. 42 refs. 


5574 (IHEP-OTF-91-185) Quark and lepton generations: 
CP-violation and rare processes in SUSY SU(3),,-gauge hori- 
zontal model. Amaglobeli, A.N.; Liparteliani, A.G.; Maslikov, A.A.; 
Volkov, G.G. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. 54p. Order Number DE94608139. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, the current state of the generation mixing and CP- 
violation problems is discussed from the standpoint of the 
hypothetical existence of SUSY - SU(3),,y-gauge horizontal sym- 
metry. The behaviour of the estimates for the horizontal symmetry 
breaking scale showed certain regularities depending on particular 
symmetry breaking schemes and generation mixing mechanisms 
(different anzatzes for quark and lepton mass matrices with 3 and 
4 generations have been discussed). Supersymmetry is supposed 
to be important for: the hierarchy problem, certain useful con- 
straints on Yukawa couplings, the super-Higgs effect in the case of 
a broken local horizontal symmetry, the estimates of the gauge 
coupling constants g,, and the restrictions on the horizontal gaug- 
ino masses. 24 refs. 


5575 (IHEP-TD—92-32) N™"—-1)/2.state R-matrix related 
with U,(sI(n)) algebra at q“"=1. Kashaev, R.M.; Mangazeev, V.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1992. 12p. Order Number DE94608140. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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The N"°—1)/2-state R-matrix related with Ug(si(n)) algebra at 
q°*"=1 is presented. Its matrix elements are interpreted as Boltz- 
mann weights of an elementary box of some 2d lattice statistical 
model and given in terms of W-bar weights of the 'minimal’ si(n) 
chiral Potts model. The correspohding family of transfer matrices 
depends on n rapidity variables living on high genus algebraic 
curves, the latter being defined by n moduli. 17 refs. 


5576 (INIS-mf-13739, pp. 13) On quantum Lorentz and 
Poincare groups. Biedenharn, L.C. (Texas Univ., Austin, TX 
(United States). Dept. of Physics). Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Mar 1993. 68p. (CONF-9303246-: Workshop 
on mathematical physics towards the 21st century, Beer-Sheva (Is- 
rael), 14-19 Mar 1993). In The working paper. Order Number 
DE94609543. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. LORENTZ GROUPS/dirac 
QUANTUM ELECTRODYNAMICS 


5577 (INIS-mf-13739, pp. 14-15) Elnstein’s Principle of 
maximal speed in classical and quantum physics. Borchers, 
H.J. (Goettingen Univ. (Germany). Inst. fuer Theoretische Physik). 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Mar 1993. 68p. 
(CONF-9303246-: Workshop on mathematical physics towards the 
21st century, Beer-Sheva (Israel), 14-19 Mar 1993). In The working 
paper. Order Number DE94609543. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. VISIBLE RADIATION/velocity; GALILEI 
TRANSFORMATIONS; LORENTZ TRANSFORMATIONS; VELOC- 
ITY 


5578 (INIS-mf-13739, pp. 16-17) On the manifestations of 
particles. Buchholtz, D. (Hamburg Univ. (Germany)). Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Mar 1993. 68p. (CONF- 
9303246—-: Workshop on mathematical physics towards the 21st 
century, Beer-Sheva (Israel), 14-19 Mar 1993). In The working pa- 
per. Order Number DE94609543. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. QUANTUM FIELD THEORY/elementary 
particles; LOCALITY 


5579 (INIS-mf-13739, pp. 25) Can one re normalize spin 
Hamilitonians?. Van Enter, A.C.D. (Institute for Theoretical 
Physics, R.U.G., Nijenborgh 4, Groningen, (Netherlands)). Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Mar 1993. 68p. 
(CONF-9303246—: Workshop on mathematical physics towards the 
21st century, Beer-Sheva (Israel), 14-19 Mar 1993). In The working 
paper. Order Number DE94609543. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. RENORMALIZATION/spin glass state; 
QUANTUM FIELD THEORY; RENORMALIZATION 


5580 (INIS-mf-13739, pp. 26-27) Questions and sugges- 
tions. Fredenhagen, K. (Hamburg Univ. (Germany)). Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Mar 1993. 68p. (CONF- 
9303246—-: Workshop on mathematical physics towards the 21st 
century, Beer-Sheva (Israel), 14-19 Mar 1993). In The working pa- 
per. Order Number DE94609543. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. ALGEBRAIC FIELD THEORY/quantum 
field theory; ALGEBRA 


equation; 


5581 (INIS-mf-13739, pp. 36) String world-sheet versus 
space-time. Manin, Yu.|. (Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Dept. of Mathematics). Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Mar 1993. 68p. (CONF-9303246-: 
Workshop on mathematical physics towards the 21st century, Beer- 
Sheva (israel), 14-19 Mar 1993). In The working paper. Order 
Number DE94609543. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. STRING MODELS/quantum field theory 


5582 (INIS-mf-13739, pp. 39-41) String theory and inte- 
grable systems. Nissimov, E. (Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Dept. of Physics). Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Mar 1993. 68p. (CONF-9303246—: 
Workshop on mathematical physics towards the 21st century, Beer- 
Sheva (israel), 14-19 Mar 1993). In The working paper. Order 
Number DE94609543. Source: OSTI; NTIS (US Sales Only); INIS. 
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One of the prevailing views in modern theoretical physics is that 
fundamental laws of Nature can be derived and understood in 
terms of field-theoretic models in lower dimensional space-time 
possessing infinite-dimensional groups and, thus, as a rule, being 
integrable. Integrable models in their various facets and disguises 
are encompassed by extremely rich and rapidly developing branch 
of String Theory. It is widely believed that String Theory is the 
most viable candidate for unified theory of all fundamental interac- 
tions at ultra-short distances which, in particular, will provide a 
consistent reconciliation between General Relativity and Quantum 
Mechanics - one of the major challenges of this century's Physics. 
Here we shall aim at listing and briefly reviewing some of the most 
inspiring key achievements in the field. (author). 


5583 (INIS-mf-13739, pp. 54-56) Nonperturbative studies 
of a quantum higher-order nonlinear Schroedinger model us- 
ing the Bethe Ansatz. Shnirman, A.G. (Tel Aviv Univ. (Israel)); 
Malomed, B.A.; Ben-Jacob, E. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Mar 1993. 68p. (CONF-9303246—: Workshop 
on mathematical physics towards the 21st century, Beer-Sheva (Is- 
rael), 14-19 Mar 1993). In The working paper. Order Number 
DE94609543. Source: OSTI; NTIS (US Sales Only); INIS. 

The nonlinear Schroedinger (NS) equation is a general descrip- 
tion of the propagation of small amplitude envelope waves in 
weakly dispersive, nonlinear media. It plays an important role in a 
number of physical applications. One very interesting example 
(which will be referred here) is the propagation of solitons in non- 
linear optical fibers (authors). 


5584 (INIS-RU-359, pp. 59-61) On the role of the 
Schwinger and contact terms in low-energy scattering on the 
nucleon. Maksimenko, N.V. (Gomel'skij Gosudarstvennyj Univ., 
Gomel (Belarus)); Shul'ga, S.G. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuciear-physical researchs (Theory and 
experiments):  Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

A study is made on the role of the Schwinger and contact terms 
in low-energy Compton scattering on the nucleon in the framework 
of quantum field theory and current algebra. 5 refs. 


5585 (INIS-RU-359, pp. 74-76) On the scattering matrix in 
quantum theory of bilocal fields. Sannikov, S.S. (Khar’kovskij 
Inst. Radioehlektroniki, Kharkov (Ukraine)). Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’ny) Nauchno-lssledovatel'’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i; AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1990. 98p. (In Russian). In Nuclear-physical 
researchs (Theory and experiments): Scientific-technical collection. 
Order Number DE94608125. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Realization of the concept of interacting fields in terms of bilocal 
fields ‘¥(X,Y) is suggested. As opposed to equations of motion, 
where bonds between two bilocal fields are averaged by Y,Y’ inter- 
nal variables with the definite du(Y,Y') measure, determined from 
correspondence principle, the scattering matrix in suggested theory 
satisfies the requirements of relativistic invariance, unitarity, micro- 
causality, finiteness. 5 refs. 


5586 


(INIS-RU-359, pp. 77-79) S-equivalent Lagrangians 
for electromagnetic field. Krivskij, |.Yu. (AN Ukrainskoj SSR, Kiev 


(Ukraine). Inst. Yadernykh Issledovanij); Simulik, V.M. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 





Existence of S-equivalent Lagrangians in the field theory was 
demonstrated, taking electromagnetic field of intensities as an ex- 
ample. Eight different S-equivalent Lagrangian functions, for which 
Euler-Lagrange equations either coincide with Maxwell equations 
or are equivalent to them, were considered. Equivalence of ob- 
tained equations to initial system of Maxwell equations was proved. 
10 refs. 


5587 (INIS-RU-359, pp. 79-82) Conservation laws for elec- 
tromagnetic field in terms of spinor. Simulik, V.M. (AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh issledovanij). Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A new effective method for obtaining conserving values for elec- 
tromagnetic field is suggested. Electromagnetic conservation laws 
are determined from conservation laws for the Dirac equation with 
m=0, using substitution of a certain combination of components of 
electromagnetic field intensities for spinor Y. A new 128- 
dimensional invariance algebra of the Dirac equation (m=0) was 
established. Neter theorem was used to obtain corresponding con- 
serving values for both spinor and electromagnetic fields - 66 
spinor and 64 electromagnetic conservation laws in the category of 
matrix-differential first order operators. 5 refs. 


5588 (INIS-RU-359, pp. 82-83) Quantization of eletromag- 
netic field of intensities in terms of vector Hamiltonian. Krivskij, 
Yu. (AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh 
Issledovanij); Simulik, V.M. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuclear-physical researchs (Theory and 
experiments):  Scientific-technical collection. | Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Covariant (Heizenberg) quantization of electromagnetic field of 
intensities in terms of vector Hamiltonian was conducted. A simple 
Hamiltonian functional, for which Hamilton equations coincide with 
Maxwell equations, was constructed. Tensor of electromagnetic 
field B“”(x) plays the role of field coordinate, and dually conjugate 
tensor «B“”(x) plays the role of field momentum. Apparently co- 
variant Hamiltonian quantization was performed by substitution of 
quantum Poisson brackets for classical Poisson brackets. 
Covariant commutation relations for operators of quantized electro- 
magnetic field were obtained. 1 ref. 


5589 


(INIS-RU-359, pp. 86-87) Quantum particle in a po- 
tential well field and in an electric field. Gyunter, U. (Kievskij 
Pedagogicheskij Inst., Kiev (Ukraine)); Olejnik, V.P. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 


Nauke i; AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1990. 98p. (In Russian). In Nuclear-physical 
researchs (Theory and experiments): Scientific-technical collection. 
Order Number DE94608125. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Solutions of the Dirac equation in the field of 5-like potential well 
with arbitrary symmetry and in uniform electric field were obtained 
and analyzed. It is shown that wave function and energy of 
electron in bound state in the absence of electric field depend suffi- 
ciently on the type of potential well symmetry. 1 ref. 


5590 (JINR-E-—2-92-27) Note on superfield formulations of 
D=2, 3, 4, 6 and 10 superparticles. Sorokin, D.P. (AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Pashnev, A.I. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Theoretical Physics. 1992. 10p. Order Number DE94608141. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Class. Quantum Gravity. 
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It is shown that all known formulations of N=1 superparticle 
dynamics in D=2, 3, 4 and 6 space-time dimensions as double su- 
persymmetric theories with n=D-2 local wordline superformal 
symmetries are particular versions of more general n=D-2 super- 
field action, which is invariant under generalized (superfield) 
k-symmetry and coincide (on shell) with the Brink-Schwarz super- 


particle action. For D=10 case only n=1 superfield action is known. 
22 refs. 


5591 (JINR-E-2-92-515) On the spherical-symmetric met- 
ric on the background of the Lobachevsky space. Tentyukov, 
M.N. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1992. 15p. Order Number 
DE94608130. Source: OSTI; NTIS (US Sales Only); INIS. 
Spherically-symmetric solution of the gravitational equations on 
the background of the Lobachevsky space is found. It is shown in 
this case there is no an analog of the Birkhoff theorem, but the 
Schwarzchild-like peculiarity can be present. 13 refs. 


5592 (JINR-E-2-92-555) Gauge theory and BRST quanti- 
zation of the models for Regge trajectories. Malik, R.P. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1992. 15p. Order Number DE94608131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., Sect. B. 

A gauge theory is developed for the Poincare and reparametriza- 
tion invariant Lagrangians where twistors have been used to 
provide the mass-spin relationship corresponding to the Regge tra- 
jectories. It is demonstrated that the underlying gauge and 
reparametrization symmetries of the first order Lagrangians are 
equivalent. These classical models are subsequently quantized by 
invoking the methods of BRST formalism. Useful comments are 
made for the generalization of one of the models to the corre- 
sponding string theory in which the analogue of the cosmological 
constant term depends on an arbitrary function. The gauge theory 
for two indecomposable objects, bound by the harmonic force, is 
also discussed. 30 refs. 


5593 (JINR-R-2-92-472) A problem on the world surface 
tightening the world lines of particles. Shavokhina, N.S. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Problems. 1992. 6p. (In Russian). Order Number 
DE94608127. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Proceedings of the International Conference 
’Lobachevskiy and Contemporary Geometry’, Kazan’, 1992. 

The presented problem on two dimensional surface lying in the 
Poincare - Minkowski space-time and tightening the world lines of 
particles is equivalent to the relativistic problem of two particles 
with a modulo constant attraction force. The tightening surface ap- 
pears to be minimal and the world lines appears to be asymptotic 
ones of constant curvature. A special case of identical particles 
when the proper time axis lies on the tightening surface is consid- 
ered in detail. The investigation has been presented as an invited 
talk at the International conference 'Lobachevsky and Modern Ge- 
ometry’ devoted to the 200th anniversary of the birthday of 
N.|.Lobachevsky (Kazan, 1992). 3 refs. 


5594 (JINR-R—2-92-580) Modelling of multiparticle produc- 
tion by dynamical semigroup method. Kostenko, B.F. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Com- 
puting Techniques and Automation. 1992. 19p. (in Russian). Order 
Number DE94608132. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The clan description of multiparticle production process sug- 
gested by Giovannini and Van Hove is discussed on the base of 
quantum master equations for open systems. It is shown that the 
Poisson distribution of fragments created on the first hard stage is 
model independent to a great extent and can be obtained from 
rather general assertions of the theory of open systems. The sec- 
ond stage or development of the avalanche is characterized by 
self-organizing critical behaviour. The stage of hadronization can 
be satisfactorily described with the help of the model of two-level 
sources and reminds of the laser operation under the coherent 
threshold. A possible cause of deviation of multiplicity distributions 
from the NB regularity and the hypothesis of local parton-hadron 
duality is also discussed. 27 refs. 
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5595 (LAPP-A-388-92) Supergravity and matter: Linear 
multiplet couplings and Kaehler anomaly cancellation. Adami- 
etz, P. (Hannover Univ. (Germany). Inst. fuer Theoretische Physik); 
Binetruy, P.; Girardi, G.; Grimm, R. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Jul 1992. 
42p. Order Number DE94609603. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The properties of a linear multiplet in interaction with supergrav- 
ity and matter are presented, with a special emphasis on the 
coupling of Chern-Simons forms, relevant for the problem of the 
chiral and conformal anomalies in relation with Kaehler transforma- 
tions and the corresponding anomaly cancellations. The linear 
supermultiplet describes an antisymmetric tensor gauge field to- 
gether with a dilaton and a Majorana spinor. In particular, these 
fields are found among the massless modes of superstring theo- 
ries. The general properties of this supermultiplet is reviewed in the 
Kaehler superspace formalism and the complete supersymmetric 
action is constructed. This includes the classically Kaehler invariant 
component field action for all the kinetic terms as well as a Green- 
Schwarz type action which exhibits a non-holomorphic gauge 
coupling function. (author) 32 refs. 


5596 (LAPP-A-403-92) On the three-point function in fi- 
nite temperature field theory. Aurenche, P.; Petitgirard, E.; Rio 
Gaztelurrutia, T. del. Grenoble-1 Univ., 74 - Annecy (France). Lab. 
de Physique des Particules Elementaires. Sep 1992. 12p. Order 
Number DE94609604. Source: OSTI; NTIS (US Sales Only); INIS. 

The three point function in finite temperature field theory is dis- 
cussed. In particular, the temperature dependence, at the one loop 
level, of the retarded and advanced vertex functions which can be 
defined both in the imaginary time and in the real time formalisms 
are studied. In the high temperature limit the various vertex func- 
tions differ, in general, by terms of O(T) which are sensitive to the 
soft momentum scale. (author) 22 refs.; 1 fig. 


5597 (LAPP-A-406-92) R-matrices for highest weight rep- 
resentations of s-circumflexl,(2,C) at roots of unity. Hakobyan, 
T.S. (Yerevan State Univ. (Argentina)); Sedrakyan, A.G. Grenoble- 
1 Univ., 74 - Annecy (France). Lab. de Physique des Particules 
Elementaires. Oct 1992. 9p. Order Number DE94609605. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The general formula is obtained for R-matrices of s- 
circumflexi,(2,C) for the highest weight representations both for 
general q and for q being a root of unity by generalizing G. 
Gomez's and Sierra’s one for semiperiodic representations of s- 
circumflexl,(2,C) at roots of unity. In a case of general q, direct 
matrix form is obtained for the well known Jimbo’s R-matrix. In a 
case of qN=1 for semiperiodic and spin j<(N-1)/2 representations 
the new R-matrices are obtained which together with Jimbo’s one 
obey the spectral parameter dependent Yang-Baxter equations. 
(author) 16 refs. 


5598 (LAPP-A-410-92) 3D-Ising model as a string theory 
in three-dimensional euclidean space. Sedrakyan, A. Grenoble-1 
Univ., 74 - Annecy (France). Lab. de Physique des Particules Ele- 
mentaires. Nov 1992. 12p. Order Number DE94609606. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A three-dimensional string model is analyzed in the strong cou- 
pling regime. The contribution of surfaces with different topology to 
the partition function is essential. A set of corresponding models is 
discovered. Their critical indices, which depend on two integers 
(m,n) are calculated analytically. The critical indices of the three- 
dimensional Ising model should belong to this set. A possible 
connection with the chain of three dimensional lattice Pott’s models 
is pointed out. (author) 22 refs.; 2 figs. 


5599 (LAPP-L—393-92) Supersymmetric black holes from 
Toda theorles. Delduc, F. (Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires); Saveliev, 
M.V.; Gervais, J.L. Grenoble-1 Univ., 74 - Annecy (France). Lab. 
de Physique des Particules Elementaires. Jul 1992. 4p. Order 
Number DE94609607. Source: OSTI; NTIS (US Sales Only); INIS. 

By the example of nonabelian Toda type theory associated with 
the Lie superalgebra osp(2/4) it is shown that this integrable dy- 
namical system is relevant to a black hole background metric in 
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the corresponding target space. In the even sector the model un- 
der consideration reduces to the exactly solvable conformal theory 
(nonabelian Bz Toda system) in the presence of a black hole. (au- 
thor) 6 refs. 


5600 (LAPP-L-405-92) Harmonic space and quaternionic 
manifolds. Galperin, A. (Johns Hopkins Univ., Baltimore, MD 
(United States). Dept. of Physics and Astronomy); Ogievetsky, O.; 
Ivanov, E. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Oct 1992. 44p. Order Num- 
ber DE94609639. Source: OSTI; NTIS (US Sales Only); INIS. 

A principle of harmonic analyticity underlying the quaternionic 
(quaternion-Kaehler) geometry is found, and the differential con- 
straints which define this geometry are solved. To this end the 
original 4n-dimensional quaternionic manifold is extended to a 
biharmonic space. The latter includes additional harmonic coordi- 
nates associated with both the tangent local Sp(1) group and an 
extra rigid SU(2) group rotating the complex structures. An one-to- 
one correspondence is established between the quaternionic 
spaces and off-shell N=2 supersymmetric sigma-models coupled to 
N=2 supergravity. Coordinates of the analytic subspace are identi- 
fied with superfields describing N=2 matter hypermultiplets and a 
compensating hypermultiplet of N=2 supergravity. As an illustration 
the potentials for the symmetric quaternionic spaces are presented. 
(K.A.) 22 refs. 


5601 (LBL-34507) Coadjoint orbits and conformal field 
theory. Taylor, W. IV. Lawrence Berkeley Lab., CA (United States). 
Aug 1993. 151p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Grant PHY-90-21139. 
(UCB-PTH-93/26). Order Number DE94002285. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This thesis is primarily a study of certain aspects of the geomet- 
ric and algebraic structure of coadjoint orbit representations of 
infinite-dimensional Lie groups. The goal of this work is to use 
coadjoint orbit representations to construct conformal field theories, 
in a fashion analogous to the free-field constructions of conformal 
field theories. The new results which are presented in this thesis 
are as follows: First, an explicit set of formulae are derived giving 
an algebraic realization of coadjoint orbit representations in terms 
of differential operators acting on a polynomial Fock space. These 
representations are equivalent to dual Verma module representa- 
tions. Next, intertwiners are explicitly constructed which allow the 
construction of resolutions for irreducible representations using 
these Fock space realizations. Finally, vertex operators between 
these irreducible representations are explicitly constructed as chain 
maps between the resolutions; these vertex operators allow the 
construction of rational conformal field theories according to an al- 
gebraic prescription. 


5602 (SSCL-Preprint-530) Prospects for measuring CP vi- 
olation in SDC using B,° — ~Ks°. Coupal, D. Superconducting 
Super Collider Lab., Dallas, TX (United States). Jun 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-9306258-10: Workshop on B 
physics at hadron colliders, Snowmass, CO (United States), 21 
Jun - 2 jul 1993). Order Number DE94003381. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This note describes results of a study of acceptance and back- 
grounds in the SDC detector for the neutral B meson decay By° — 
wKg°. The aim here is to explore the possibility of observing CP vi- 
olation in the B system — a significant physics measurement that 
may be possible at the SSC during the period of time when the ac- 
celerator is ramping up to design luminosity. Section 2 describes 
the theoretical predictions for bb quark production at the SSC and 
the signal for CP violation in the B meson system. The following 
section outlines the cuts used to isolate By? — WKs° decays and 
presents the expected rates for signal and background. The next 
section discusses the sensitivity to CP violation parameters and the 
final section contains some additional comments. 


5603 (WIS-PH-93-35) Cabibbo-Kobayashi-Maskawa Mix- 
ing in Superstring derived Standard-like Models. Faraggi, A.E.; 
Halyo, E. Weizmann Insi. of Science, Rehovoth (israel). Dept. of 
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Physics. Jun 1993. 29p. Order Number DE94608133. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We examine the problem of three generation quark flavour 
mixing in realistic, superstring derived standard-like models, con- 
structed in the free fermionic formulation. We study the sources of 
family mixing in these models and discuss the necessary condi- 
tions to obtain a realistic Cabibbo-Kobayashi-Maskawa (CKM) 
Mixing matrix. In a specific model, we estimate the mixing angles 
and discuss the weak CP violating phase. We agree that the su- 
perstring standard-like models can produce a realistic CKM mixing 
matrix. We discuss the possible textures of quark mass matrices 
that may be obtained in these models. (authors). 


5604 (WIS-PH-93-46) Exclusive many-particle diffusion in 
disordered media and correlation functions for random vertex 
models. Schuetz, G.; Sandow, S. Weizmann Inst. of Science, Re- 
hovoth (Israel). Dept. of Physics. May 1993. 32p. Order Number 
DE94608134. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider systems of particles hopping stochastically on d- 
dimensional lattices with space-dependent probabilities. We map 
the master equation in a Fock space where the dynamics are given 
by a quantum Hamiltonian (continuous time) or a transfer matrix 
resp. (discrete time). We show that under certain conditions the 
time-dependent two-point density correlation function in N-particle 
steady state can be computed from the probability distribution of a 
single particle moving in the same environment. Focussing on ex- 
clusion models where the lattice site can be occupied by at most 
one particle we discuss as an example for such a stochastic pro- 
cess a generalized Heisenberg antiferromagnet where the strength 
of the spin-spin coupling in space-dependent. In discrete time one 
obtains for one dimensional systems the diagonal-to-diagonal 
transfer matrix of the two dimensional six vertex model with space 
dependent vertex weights. For a random distribution of the vertex 
weights one obtains a version of the random barrier model describ- 
ing diffusion of particles in disordered media. We derive exact 
expressions for the average two-point density correlation function 
in the presence of weak, correlated disorder. (authors). 


5605 (WIS-PH-93-51) Implication of b — sy for CP viola- 
tion in charged scalar exchange. Grossman, Y.; Nir, Y. 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics. 
Jun 1993. 12p. Order Number DE94608142. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In model of three or more scalar doublets, new CP violating 
phases appear in charged scalar exchange. These phases affect 
CP asymmetries in natural B decay, even is Natural Flavor Con- 
servation holds. The recent upper bound on the decay b — sy 
constraints the effect to be at most of order a few percent. Modifi- 
cations of constraints on CKM parameters open an interesting new 
region in the sin 2a - sin 2 6 plane even in the absence of new 
phases. (authors). 


5606 (WIS-PH-93-66) Can the Axions of Standard-like Su- 
perstring Models solve the Strong CP problem?. Halyo, E. 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics. Jul 
1993. 14p. Order Number DE94608135. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We find that there are three axions in standard-like superstring 
models in the four dimensional free fermionic formulation. These 
axions are either harmful or very heavy. Therefore they cannot 
solve the strong CP problem. We show that this is a general re- 
sults in superstring models with chiral generation from the Zo 
twisted sectors which use a Z, twist (author). 


5607 (WIS-PH-93-68) Berry’s Phase in one-dimensional 
quantum many body system. Schuetz, G. Weizmann Inst. of Sci- 
ence, Rehovoth (israel). Dept. of Physics. Jul 1993. 10p. Order 
Number DE94608136. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the interacting one-dimensional quantum lattice gas of 
massive fermions on a ring with L lattice sites. The ring is threaded 
by a magnetic flux corresponding to a twist in boundary conditions. 
We compute the periodicity of the ground state under an adiabati- 
cally increase in flux and Berry's Phase occurring in this process. 
The model has a second order phase transition line where the 
Berry Phase changes non-analytically. (author). 


5608 (WIS-PH-93-73) Boundary-induced phase transi- 
tions in equilibrium and non-equilibrium systems. Henkel, M. 
(Geneva Univ. (Switzerland). Inst. de Physique Theorique); 
Schuetz, G. Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Physics. Aug 1993. 11p. Order Number DE94608137. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Boundary conditions may change the phase diagram of non- 
equilibrium statistical systems like one-dimensional asymmetric 
simple exclusion process with and without particle number conser- 
vation. Using quantum Hamiltonian approach, the model is mapped 
onto an XXZ quantum chain and solved using the Bethe ansatz. 
This system is related to a two-dimensional vertex model in ther- 
mal equilibrium. The phase transition caused by a point-like 
boundary defect in the dynamics of the one-dimensional exclusion 
model is in the same universality class as a continuous (bulk) 
phase transition of the two-dimensional vertex model caused by 
line defect at its boundary. (authors). 


5609 (WIS-PH-93-79) Quantisation of monotonic twist 
maps. Boasman, P.A.; Smilansky, U. Weizmann Inst. of Science, 
Rehovoth (Israel). Dept. of Physics. Aug 1993. 21p. Order Number 
DE94608138. Source: OSTI; NTIS (US Sales Only); INIS. 

Using an approach suggested by Moser, classical Hamiltonians 
are generated that provide an interpolating flow to the stroboscopic 
motion of maps with a monotonic twist condition. The quantum 
properties of these Hamiltonians are then studied in analogy with 
recent work on the semiclassical quantization of systems based on 
Poincare surfaces of section. For the generalized standard map, 
the correspondence with the usual classical and quantum results is 
shown, and the advantages of the quantum Moser Hamiltonian 
demonstrated. The same approach is then applied to the free mo- 
tion of a particle on a 2-torus, and to the circle billiard. A natural 
quantization condition based on the eigenphases of the unitary 
time—development operator is applied, leaving the exact eigenval- 
ues of the torus, but only the semiclassical eigenvalues for the 
billiard; an explanation for this failure is proposed. It is also seen 
how iterating the classical map commutes with the quantization. 
(authors). 


5610 (YITP/U-93-9) On a generalized bootstrap principle. 
Corrigan, E. (Durham Univ. (United Kingdom). Dept. of Mathemati- 
cal Sciences); Sasaki, R.; Dorey, P.E. Kyoto Univ., Uji (Japan). Uji 
Research Center of Yukawa Inst. for Theoretical Physics. 1993. 
25p. Order Number DE94727517. Source: OSTI; NTIS; INIS. 

The S-matrices for non-simply-laced affine Toda field theories 
are considered in the context of a generalized bootstrap principle. 
The S-matrices, and in particular their poles, depend on a parame- 
ter whose range lies between the Coxeter numbers of dual pairs of 
the corresponding non-simply-laced algebras. It is proposed that 
only odd order poles in the physical strip with positive coefficients 
throughout this range should participate in the bootstrap. All other 
singularities have an explanation in principle in terms of a general- 
ized Coleman-Thun mechanism. Besides the S-matrices introduced 
by Delius, Grisaru and Zanon, the missing case (F4"), e¢), is 
also considered and provides many interesting examples of pole 
generation. (author). 
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Refer also to citation(s) 5518, 5566, 5661, 5673, 5676, 5682, 
5735, 5786 


5611 (ANL-HEP-CP-93-96) Progress in SSC _ Higgs 
physics: Report of the Higgs working group. Gunion, J.F. (Cali- 
fornia Univ., Davis, CA (United States). Dept. of Physics); Geer, S. 
Argonne National Lab., IL (United States). Jun 1993. 33p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9306176-13: Workshop on physics at 
current accelerators and the supercollider, Argonne, IL (United 
States), 2-5 Jun 1993). Order Number DE94003224. Source: 
OSTI; NTIS; INIS; GPO Dep. 

| review new developments in Higgs physics and electroweak 
symmetry breaking that have resulted from the Madison-Argonne 
workshops on SSC physics. 
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5612 (DESY-93-015) Sphaleron transitions in the sym- 
metric phase of the standard model. Philipsen, O. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Feb 1993. 
13p. Order Number DE94726765. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Using a massive pure gauge theory with a dynamically gener- 
ated magnetic mass ~g*T as an effective theory of the Standard 
Model at high temperatures we estimate the rate of B+L violating 
processes in the symmetric phase. Treating the magnetic mass as 
a parameter of the theory we find a small range of mass values for 
which it is possible to apply steepest descent methods and to ob- 
tain transition rates larger than the expansion rate of the universe. 
However, the largest rate that can possibly occur in this model lies 
in a range where the saddle-point approximation breaks down and 
is by at least one order magnitude smaller than those obtained by 
lattice simulations. (orig.). 2 figs. 


5613 (DESY—93-092) Yukawa coupling unification with 
supersymmetric threshold corrections. Hempfling, R. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jul 1993. 
6p. Order Number DE94726777. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Radiative corrections to the down-type fermion masses at the 
supersymmetric threshold are enhanced by the ratio of vacuum ex- 
pectation values, tan 8. This will have a profound impact on the 
unification of Yukawa couplings in supersymmetric grand unified 
theories (SUSY-GUT). We present an example of such a model 
with a horizontal gauge symmetry that naturally explains the 
fermion mass hierarchy and the small mixing angles of the 
Kobayashi-Maskawa (KM) matrix. The unification of the lepton and 
the down-quark Yukawa couplings is achieved without introducing 
large Higgs multiplets. (orig.) 


5614 (DOE/ER/40427-10-N93) Nuclear Theory Group, Uni- 
versity of Washington recent and planned research: [Annual 
report, April 1992—April 1993]. Washington Univ., Seattle, WA 
(United States). Dept. of Physics. [1993]. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
88ER40427. Order Number DE94002729. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The work of the five staff members is presented individually in 
turn. (1) Nonperturbative aspects of quantum chromodynamics and 
its implication for phenomena involving nucleon structure, nuclear 
structure, and relativistic heavy-ion collisions. (2) Symmetries and 
the connection of the quark-gluon description of nucleons and 
nuclei with the nucleon-meson degrees of freedom-parity noncon- 
servation, time reversal invariance, chiral symmetry and charge 
symmetry, QCD sum rules. (3) The relation between nuclear 
physics and quantum chromodynamics-physics of color trans- 
parency, fundamental symmetries, physics of confinement and 
hadronic form factors, EMC effect. (4) Chirally invariant chromo- 
dielectric soliton model, many-nucleon system in models of QCD, 
flux tube dynamics, p-p to A-A and A-Z collisions, isotopic effects 
in atomic parity nonconservation, quantum molecular dynamics. (5) 
Numerical work related to lattice QCD simulations, and analytical 
work related to model studies of hadronic phenomenology and the 
development and understanding of new methods. 


5615 (DOE/ER/40698-2) Experimental investigations of 
strong interaction in the non-perturbative QCD region: Annual 
progress report, January 16, 1993—January 15, 1994. Linden- 
baum, S.J.; Samuel, S. City Coll., New York, NY (United States). 
Dept. of Physics. Sep 1993. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-92ER40698. Order 
Number DE94001178. Source: OSTI; NTIS; INIS; GPO Dep. 

A critical investigation of non-perturbative QCD require investi- 
gating glueballs, search for a Quark Gluon Plasma (OGP), and 
search for strangelets. In the glueball area the data obtained (E- 
881) at 8 GeV/c were analyzed for x— + p — gn (OZI forbidden), 
¢K*K~n (OZI allowed), K>p — (AZ) (OZI allowed), and pp — 
¢ — on° (OZI forbidden), ¢k+*K~ x° (OZ! allowed). By compar- 
ing the OZI forbidden (glueball filter reactions) with the OZI allowed 
and previous 22 GeV/c x~p — oon or ¢K*K~n data a further criti- 
cal test of the so far unsuccessfully challenged hypothesis that our 
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g™ (2010), gr’(2300) and gy/(2340) all with ISJPC = 0*2*+ are pro- 
duced by 1-3 2** gluebails will be made. In the QGP search with a 
large-solid-angle TPC a good = signal was observed. The ratio of 
= to single strange quark particles such as 4 is a better indication 
of strangeness enhancement in QGP formation. The data indicate 
enhancement by a factor ~ 2 over cascade model (corrected to 
observed strangeness) predictions, but it is definitely far from con- 
clusive at this stage since the result is model dependent. Double 
topologies of the type needed to discover light strangelets in the 
nanosecond lifetime region were found. In addition, research has 
been accomplished in three main areas: bosonic technicolor and 
strings, buckministerfullerene Cg and neutrino oscillations in a 
dense neutrino gas. 


5616 (INIS-mf-13739, pp. 8-9) The ultraviolet catastrophe: 
A matter of gravity. Ashtekar, A. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Mar 1993. 68p. (CONF-9303246—: Workshop 
on mathematical physics towards the 21st century, Beer-Sheva (Is- 
rael), 14-19 Mar 1993). In The working paper. Order Number 
DE94609543. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM ELECTRODYNAMICS/ 
quantum gravity 


5617 (INIS-mf-13739, pp. 30-31) Things to think about. 
Haag, R. (Hamburg Univ. (Germany)). Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Mar 1993. 68p. (CONF-9303246-: 
Workshop on mathematical physics towards the 21st century, Beer- 
Sheva (Israel), 14-19 Mar 1993). In The working paper. Order 
Number DE94609543. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM ELECTRODYNAMICS/ 
renormalization; RENORMALIZATION 


5618 (INIS-RU-359, pp. 62-63) On the electromagnetic ef- 
fects in observed values of the Drell-Yan processes in 
quark-parton model. Soroko, A.V. (Belorusskij Gosudarstvennyj 
Univ., Minsk (Belarus)); Timoshin, S.!.; Shumejko, N.M. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Processes of lepton pair production in hadron-hadron collisions 
are investigated intensively in experiments, which require more ac- 
curate account of radiative corrections. Formulas for calculating 
electromagnetic corrections for both lepton and hadron currents in 
the Drell-Yan processes were derived in the framework of quark- 
parton model. 7 refs. 


5619 (INIS-RU-359, pp. 63-65) On the leading QCD 
corrections in polarization asymmetries of the Drell-Yan pro- 
cesses. Nguen, Z.T. (Belorusskij Gosudarstvennyj Univ., Minsk 
(Belarus)); Fam, Kh.T.; Shumejko, N.M. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuclear-physical researchs (Theory and 
experiments):  Scientific-technical collection. | Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 
Formulas for the total electromagnetic low order correction to 
processes of lepton pair production in hadron collisions were de- 
rived in the framework of quark-parton model. It is shown that 
contributions of the leading QCD corrections in some polarization 
asymmetries appear to be noticeable and should be taken into ac- 


count, when analyzing data on the Drell-Yan processes. 11 refs., 1 
tab., 1 fig. 


5620 (INIS-RU-359, pp. 71-74) Energy spectrum of self- 
acting electrically-charged particles. Buts, A.Yu. (Kievskij 
Pedagogicheskij Inst., Kiev (Ukraine)); Olejnik, V.P. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Tsentral'nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 





Nauke i; AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1990. 98p. (In Russian). In Nuclear-physical 
researchs (Theory and experiments): Scientific-technical collection. 
Order Number DE94608125. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nonrelativistic quantum equations of motion, providing for self- 
action of electrically charged particles, conditioned by Coulomb 
field, are investigated. The procedure of calculating energy spec- 
trum of free electron and hydrogen atom on the basis of numerical 
methods of motion equation solution is discussed. 5 refs. 


5621 (INS-J-176, pp. 1-5) Leptonic decay constants from 
QCD sum rules. Yamawaki-Tanaka, Mieko (Sugiyama Women's 
Senior Coll., Nagoya (Japan)). Tokyo Univ., Tanashi (Japan). Inst. 
for Nuclear Study. Mar 1993. (CONF-921296—: Workshop on quark 
and lepton mass matrices, Tanashi (Japan), 1-2 Dec 1992). In Pro- 
ceedings of the workshop on quark and lepton mass matrices. 
107p. Order Number DE94707692. Source: OSTI; NTIS; INIS. 

Unlike the result of the lowest order heavy quark effective 
theories: fg << fp, the QCD sum rules in two different forms con- 
sistently derive fx < fx < fp < fg. The derivation of the latter result 
in detailed. Although more experimental studies are in order, the 
above result can be viewed as a constraint on the subdominant 
terms in the heavy quark effective theories. (author). 


5622 (INS-J-176, pp. 6-15) Morphology of quark mass 
matrices. Koide, Yoshio (Shizuoka Univ. (Japan). Dept. of 
Physics); Fusaoka, Hideo. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Mar 1993. (CONF-921296—: Workshop on quark 
and lepton mass matrices, Tanashi (Japan), 1-2 Dec 1992). In Pro- 
ceedings of the workshop on quark and lepton mass matrices. 
107p. Order Number DE94707692. Source: OSTI; NTIS; INIS. 

From the phenomenological point of view, structures of quark 
mass matrices, especially, of democratic type quark mass matri- 
ces, are investigated. (author). 


5623 (INS-J-176, pp. 16-25) Neutrino mass and mixing in 
a minimally-extended SU(2),xU(1) model: Possibility of a rela- 
tively light heavy-neutrino. Tsai, S.Y. (Nihon Univ., Tokyo (Japan). 
Atomic Energy Research Inst.). Tokyo Univ., Tanashi (Japan). Inst. 
for Nuclear Study. Mar 1993. (CONF-921296—: Workshop on quark 
and lepton mass matrices, Tanashi (Japan), 1-2 Dec 1992). In Pro- 
ceedings of the workshop on quark and lepton mass matrices. 
107p. Order Number DE94707692. Source: OSTI; NTIS; INIS. 

The standard electroweak model, i.e. the minimal SU(2),xU(1) 
gauge model, is extended so as to incorporate three more ingredi- 
ents: one right-handed neutrino singlet, one Higgs singlet and a 
second Higgs doublet. In such a scheme, four Majorana neutrinos 
emerge, with two of them (ws and w,4) forming a see-saw pair 
while the rest (wo and w;) acquiring mass at one- and two-loop 
levels respectively. Their masses therefore exhibit a remarkable hi- 
erarchy: my <<m2 <<m3 <<mg. Spontaneous breakdown of the 
presupposed lepton-number conservation gives rise to a Nambu- 
Goldstone boson (majoron), which allows ws and w3 to have a 
rapid invisible decay mode at tree and one-loop levels respectively. 
An attempt is made to derive constraints to the model from a cos- 
mological consideration and from analyses of experimental data on 
t-lepton decays, neutrino oscillations and double beta decays. It is 
found that m, is rather severely restricted (<100 GeV or 7 GeV), 
while mg is allowed to take any value below the laboratory upper 
limit (81 MeV). (author). 


5624 (INS--176, pp. 26-35) Implications of the lepton 
mass formula predicting the renewed tau lepton mass value. 
Koide, Yoshio (Shizuoka Univ. (Japan). Dept. of Physics). Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study. Mar 1993. (CONF- 
921296—: Workshop on quark and lepton mass matrices, Tanashi 
(Japan), 1-2 Dec 1992). In Proceedings of the workshop on quark 
and lepton mass matrices. 107p. Order Number DE94707692. 
Source: OSTI; NTIS; INIS. 

A charged lepton mass formula which leads to a prediction of 
tau mass m, = 1777 MeV is reviewed. As an extension of the sce- 
nario, neutrino mixing is discussed. (author). 


5625 (INS-J-176, pp. 83-102) How to solve the quark and 
lepton mass matrices. Terazawa, Hidezumi (Tokyo Univ. (Japan). 
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Inst. for Nuclear Study). Tokyo Univ., Tanashi (Japan). Inst. for Nu- 
clear Study. Mar 1993. (CONF-921296—: Workshop on quark and 
lepton mass matrices, Tanashi (Japan), 1-2 Dec 1992). In Proceed- 
ings of the workshop on quark and lepton mass matrices. 107p. 
Order Number DE94707692. Source: OSTI; NTIS; INIS. 

How to solve the quark and lepton mass matrices is discussed in 
some detail. Various ways to explain the mass matrices are briefly 
reviewed for comparison. A program for determining the mass 
spectrum of quarks and leptons is proposed. The CKM quark mix- 
ing matrix is almost solved in the composite model of quarks and 
leptons. New relations such as m,~(m,°/me)'/* are suggested. 
Future prospects for explaining the quark and lepton mass matri- 
ces completely are presented. (author). 


5626 (IPNO-TH—92-08) Unified effective Lagrangian for 
the strong and electroweak interactions of pions, nucleons 
and leptons. Zwirn, H.P. (Paris-6 Univ., 75 (France). Lab. de 
Physique Theorique des Particules Elementaires); Basdevant, J.L. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1992. 41p. Order Number DE94609654. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Past attempts in effective Lagrangians and field algebra models 
are reviewed, and an effective low-energy renormalizable gauge 
model is presented for mesons and nucleons where the strong and 
electroweak interactions are unified. The input parameters of the 
model are the » mass and width, the nucleon mass, the z-N cou- 
pling constant and the pion scattering lengths. The model predicts 
the A; mass, Ga/Gy, the pion decay constant f,, the 7° life-time 
and gives a finite estimate for pure electromagnetic contribution to 
the proton-neutron mass difference. This approach can be com- 
pared with models of the Skyrme type. It is shown that it faces 
similar difficulties as far as the accuracy of numerical predictions is 
concerned. (author) 63 refs.; 1 fig.; 3 tabs. 


5627 (IPNO-TH-92-76) Large Ne QCD solitons and their 
interactions. Kalafatis, D. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire). Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. 1992. 8p. (CONF-9206280—-: Work- 
shop on QCD vacuum structure and its applications, Paris 
(France), 1-5 Jun 1992). Order Number DE94609664. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The large colour number (Nc) limit of QCD, where baryons are 
considered to be solitons of non-linear meson theories is 
discussed. The application of the 1/N¢ expansion in baryon phe- 
nomenology is sketched, with special emphasis on its consistency 
with the semi-classical approximation. It is finally argued that for 
the purpose of this consistency, the large Nc effective QCD 
Lagrangian should include the physics of low-lying meson reso- 
nances, especially vector and scalar mesons. (author) 17 refs. 


5628 (IPNO-TH—92-79) Hamiltonian approach to 2D super- 
gravity. Gamboa, J. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire); Ramirez, C. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. Oct 1992. 10p. Order Num- 
ber DE94609655. Source: OST!; NTIS (US Sales Only); INIS. 

2D supergravity is studied in a covariant and gauge independent 
way. The theory is obtained from 2D bosonic gravity following the 
square root method and the diffeomorphism superalgebra is explic- 
itly computed. This approach could be a procedure for introducing 
nontrivial physics in quantum 2D (super)gravity. (author) 14 refs. 


5629 (IPNO-TH—92-89) Vacuum structure and matter gen- 
esis. Vinh Mau, R. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire). Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. Sep 1992. 11p. (CONF-9206280—: Workshop 
on QCD vacuum structure and its applications, Paris (France), 1-5 
Jun 1992). Order Number DE94609656. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The possibility of building a theory of the origin of matter based 
on the complex structure of the vacuum in the electroweak stan- 
dard model and the chiral anomaly is reviewed. The baryon 
asymmetry of the Universe is explained from the anomalous elec- 
troweak phase transition at T~100 GeV. (K.A.) 15 refs.; 6 figs. 


5630 (JINR-E-2-92-378) Statistical description of hot and 
dense clustering matter. Shanenko, A.A.; Yukalova, E.P.; 
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Yukalov, V.I. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1992. 15p. Order Number 
DE94608155. Source: OSTI; NTIS (US Sales Only); INIS. 

A statistical model is constructed by treating hadrons as clusters 
of elementary objects, gluons and quarks. The basis of the model 
is an effective cluster Hamiltonian. The prinsiple of thermodynam- 
ics equivalence for Hamiltonians is formulated, which makes it 
possible to describe all the thermodynamics of the system with an 
effective Hamiltonian in a completely correct way. To check the ac- 
curacy of the model, detailed calculations for the region of zero 
baryon density have been made for which computer simulations on 
the lattice are known. The results are found to be in a beautiful 
agreement with the lattice numerical data. 45 refs.; 3 figs. 


5631 (JINR-E-2-92-425) The form factors of the process 
+*y*—7° for small virtuality of one of the photons and QCD 
sum rules (1): the structure of the infrared singularities. 
Radyushkin, A.V. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Theoretical Physics); Ruskov, R. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1992. 20p. Order Number DE94609665. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

We extend the QCD sum rule analysis of the form factor 
Fy, _,,0(417,q2") into the region of small virtuality of one of the 
photons, where one should perform more precisely an OPE to fac- 
torize large and small distance contributions. As a first step the 
form factor is investigated in the region of moderate virtualities and 
the full corrections in the sum rule are obtained. It is shown that the 
infrared mass singularities are subtracted in the corresponding OPE 
for essentially nonsymmetric kinematics due to the operators of 
lowest two twists. On a simple scalar example the most important 
steps of the further calculations are demonstrated. 26 refs.; 8 figs. 


5632 (JINR-E-2-92-557) The zero-relative energy reduc- 
tion formalism for the heavy-light quark bound system. Kozlov, 
G.A. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1992. 11p. Order Number 
DE94608148. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Mod. Fiz., A. 

Based both on the zero-relative energy reduction formalism in 
quantum field theory and the relativistic covariant equation we per- 
form a complete analysis of physical heavy-light bound system 
(HLBS) amplitudes for the positive frequency quark states. The cal- 
culations in an explicit analytic form of the quark rapidity-dependent 
leptonic weak decay constants for the pseudoscalar HLBS are pre- 
sented. 11 refs.; 1 tab. 


5633 (JINR-E-2-92-573) A light scalar-HLQBS interplay 
and a HLQBS weak decay test. Kozlov, G.A. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1992. 8p. Order Number DE94608151. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Nuovo Cimento, A. 

The interplay between a light scalar boson (Higgs) and a heavy- 
light quark bound state (HLQBS) in the flavour-changing of the 
heavy quarks is presented. The estimations of the transition form- 
factors in the weak leptonic decays of the pseudoscalar HLQBS 
are proposed. 8 refs.; 2 figs. 


5634 (JINR-R—2-92-546) Final-state interaction effect on 
narrow pair correlations in multiple creation of particles and 
resonances. Lednicky, R.; Lyuboshits, V.L. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1992. 31p. (In Russian). 
Order Number DE94608147. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An analysis of the structure of pair correlations for mutually 
interacting particles moving with slightly different 4-velocities is per- 
formed. The influence of the final-state interaction on narrow pair 
correlations in the case of production of a ‘resonance + particle’ 
system is investigated in detail. It is shown, that in the limit of small 
distances between generation points of resonance and particle the 
final-state interaction leads to the known logarithmic singularity 
corresponding to the triangular diagram. The conditions of the diag- 
onalization of the density matrix as well as of the transition to the 
heavy point-like source model are discussed. 22 refs.; 3 figs. 
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5635 (KFKI-1992-35/A) Phase transition dynamics in ul- 
trarelativistic heavy ion collisions. Csernai, L.P. (Bergen Univ. 
(Norway). Dept. of Physics); Kapusta, J.I.; Kluge, Gy.; Zabrodin, 
E.E. Hungarian Academy of Sciences, Budapest (Hungary). Cen- 
tral Research Inst. for Physics. Dec 1992. 29p. Order Number 
DE94608152. Source: OSTI; NTIS (US Sales Only); INIS. 

Various problems were investigated concerning the dynamics of 
a first-order phase transition from quark-gluon plasma to hadronic 
matter in ultra-relativistic heavy ion collisions. These include nucle- 
ation, growth and fusion of hadronic bubbles in either the Bjorken 
longitudinal hydrodynamic expansion model or the Cooper-Frye- 
Schonberg spherical hydrodynamic expansion model. With 
reasonable input parameters the conversion of one phase into the 
other is relatively close to the idealized adiabatic Maxwell construc- 
tion, although one can choose parameters such that the 
conversion is strongly out of equilibrium. (author) 10 refs.; 7 figs. 


5636 (LAPP-A-395-92) Fine structure of the P states in 
heavy quarkonium and the nature of the spin-dependent po- 
tential. Franzini, P.J. Grenoble-1 Univ., 74 - Annecy (France). Lab. 
de Physique des Particules Elementaires. Aug 1992. 14p. Order 
Number DE94609666. Source: OSTI; NTIS (US Sales Only); INIS. 

The failure of existing theories to agree with the experimental 
measurements of the fine structure of the X states of the bb-bar 
and cc-bar systems is discussed. Various possible explanations, 
such as mixing of the 2P triplet with the 1F triplet are ruled out. 
The fact is used that the spin-independent potential is well- 
determined in the relevant range to extract accurate determinations 
of expectation values of the spin-dependent potentials, providing 
tests for future theories. It is found that the usual ansatz that the 
qq-bar interaction has effective vector and scalar contributions only 
is very unlikely to be sufficient to explain the fine structure of the °P 
levels and to accommodate the recent measurement of the mass 
of the 1P state in charmonium. (author) 22 refs.; 3 figs.; 3 tabs. 


5637 (LAPP-A-396-92) A pseudoscalar field in the qq-bar 
interaction in heavy quarkonium. Franzini, P.J. Grenoble-1 Univ., 
74 - Annecy (France). Lab. de Physique des Particules Elemen- 
taires. Aug 1992. 7p. Order Number DE94609667. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In view of the failure of all currently proposed models (and in 
particular those supposing a qq-bar interaction arising from the ex- 
change of vector and scalar fields only) to simultaneously account 
for all the measurements of the fine structure splitting of X states 
in the charmonium and bottomonium systems, the results of a 
simple attempt to fit these measurements by introducing a pseu- 
doscalar field is reported. In a model with a minimal number of 
parameters it is possible to agree with all fine structure measure- 
ments. (author) 11 refs.; 2 tabs. 
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Refer also to citation(s) 3939, 4864, 4917, 4970, 5570, 5602, 
5605, 5615, 5677, 5695, 5697, 5700, 5707, 5738 


5638 (ANL-HEP-CP-93-66) B-quark production at hadron 
colliders. Meng, Ruibin (Argonne National Lab., IL (United 
States)); Riemersma, S. Argonne National Lab., IL (United States). 
High Energy Physics Div. Aug 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States);Lightner Sams Foundation, Inc. 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9306258-3: Workshop on B physics at hadron colliders, 
Snowmass, CO (United States), 21 Jun - 2 jul 1993). Order Num- 
ber DE94001459. Source: OSTI; NTIS; INIS; GPO Dep. 

Studying B-physics at hadron accelerators requires a good un- 
derstanding of the total and differential cross sections for b-quark 
production. This knowledge gives those involved in BB mixing, rare 
B decays, and those trying to determine the CKM angles a, 6, and 
7 an idea of how many events they can expect, given the luminos- 
ity and the branching ratios. It is particularly important for those 
studying rare B decays as they set limits on where we can hope to 
see new physics. For these reasons and others, the complete 
O(as*) corrections to heavy-quark production at hadron accelera- 
tors were calculated in. Also three groups have attempted to 
calculate heavy-quark production using resummation techniques in 





the small-x kinematic region. These resummation techniques are 
necessary since the b-quark mass m, is small relative to the 
center-of-mass energies ,/S of the TeVatron and the SSC. While 
these techniques offer some hope of obtaining reasonable predic- 
tions for b-production at these machines, the current results can 
best be considered as preliminary. Thus we must turn to fixed- 
order perturbative QCD for guidance, as we have no other real 
choice at this point. However, let us submit a caveat here: fixed- 
order perturbative QCD works best when all the scales are roughly 
comparable, i.e. \/s + m, ~ Ppt, ./s being the partonic center-of- 
mass energy. When we are not in this regime, for example at the 
TeVatron and the SSC, our predictions will then be less reliable. 
Bearing this in mind, let use continue to the results section. 


5639 (ANL-HEP-TR-91-16) 1990 results with polarized 
protons and antiprotons (E704). E581/704 Collaboration. Ar- 
gonne National Lab., IL (United States). [1991]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93040804. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The results from the highest-energy polarized proton and antipro- 
ton beam, available as of January 1991, can be summarized as 
follows: The single-spin results for x. production at x¢ ~ 0 and x; 
= 0.4 are important not only because the spin effect is large and 
exhibits x;-scaling, but also because transverse-spin effects in gen- 
eral present a particular challenge for the theoretical interpretation. 
This contrasts with longitudinal spin effects which can be related to 
parton helicities. The measurements of neutral and charged pion 
production by protons and antiprotons at pion transverse momenta 
of pp < 2 GeV/c represent an extensive set of high-energy data 
that will provide a complete, clear picture of the experimental situa- 
tion in “soft” pion production at 200 GeV. The measurement of the 
two-spin parameter A,, has not reached the statistical precision 
and the highest p;-values attainable at Fermilab. This parameter is 
of particular interest because, in hadronic reactions that are domi- 
nated by parton-parton scattering, A,, is related to the spin 
properties of the parton scattering amplitudes and to the spin- 
weighted parton helicity distributions. This results are discussed 
farther in this report. 


5640 (DESY-93-085) Searching for supersymmetry in 
high energy photon-proton scattering. Buchmueller, W.; Fodor, 
Z. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Jun 1998. 14p. Order Number DE94726779. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We investigate the possibility to search for supersymmetry in the 
scattering of protons and Compton back-scattered laser light. We 
evaluate the cross sections for inelastic and elastic production of 
wino pairs for different electron-proton c.m.s. energies. For ,/s=1 
TeV the cross section exceeds 1 fb for myw<190 GeV. (orig.) 


5641 (DOE/ER/40546-T3) Progress report for the UCSD 
experimental HEP group. California Univ., San Diego, CA (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-90ER40546. Order Number 
DE94001357. Source: OSTI; NTIS; INIS; GPO Dep. 

This progress report concerns the second year of the five-year 
proposal of the UCSD experimental high energy physics group. 
The main activity continues to be the L3 experiment at LEP. Re- 
cent activities are reviewed and the current status of the group is 
described. The research plan to continue participation in L3 
physics and upgrades and to work on the design and construction 
of the GEM detector is outlined. 


5642 (DOE/ER/40664—4) High energy physics at the Uni- 
versity of lowa: Progress report, 1 September 1992-30 
September 1993. McCliment, E.R.; Mallik, U.; Newsom, C.R.; 
Onel, Y. lowa Univ., lowa City, IA (United States). Dept. of Physics 
and Astronomy. [1993]. 162p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER40664. Order Num- 
ber DE94002673. Source: OSTI; NTIS; INIS; GPO Dep. 

Efforts were devoted to three tasks: a study of electron proton 
physics with ZEUS at HERA (the ZEUS detector, the J/ search, 
future upgrades), fixed-target experiments at Fermilab (Coulomb- 
nuclear interference measurement, inclusive A measurements, 
hyperon radiative decay, charmed baryon studies at CERN and at 
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Fermilab—detector status), and R&D related to Superconducting 


Supercollider (SSC) detector development with the GEM collabora- 
tion. 


5643 (FNAL/C—93/279-E) Search for the top quark and 
other new particles at DO. Bhat, P.C. DO Collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Sep 1993. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9306221-5: 19 international 
conference on elastic and diffractive scattering (5th Blois work- 
shop), Providence, RI (United States), 8-12 Jun 1993). Order 
Number DE94001220. Source: OSTI; NTIS; INIS; GPO Dep. 
Preliminary results from the search for the top quark and other 
new particles in pp collisions at ,/s = 1.8 TeV are reported. In a 
data sample corresponding to an integrated luminosity of about 7.5 
pb-', one candidate event for top quark is found in the di-lepton 
channel. A lower limit for the mass of the top quark of 103 GeV/c? 
(99 Gev/c?) is obtained at 95% confidence level with (without) 
background subtraction. Status of searches for other new particles 


that may arise from new phenomena beyond the standard model is 
summarized. 


5644 (FNAL/C—93/286) Electro-Weak, QCD and top 
physics at the Tevatron. Diehl, H.T. Fermi National Accelerator 
Lab., Batavia, IL (United States). Sep 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-9306176-12: Workshop on physics at current 
accelerators and the supercollider, Argonne, IL (United States), 2-5 
Jun 1993). Order Number DE94002304. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 1992-1993 Tevatron collider run ended yesterday. ~21 
(16)pb—' of pp collisions at \/S = 1800 GeV were collected at 
CDF (D0). New measurements of the W and Z cross section x 
branching ratios indicate that ['(W) is 2.033 + 0.069 + 0.057 GeV. 
The upper limit for the top quark mass, if it is produced in W 
decays, is 62 GeV/c. Gauge boson pair production studies are be- 
ginning to constrain electro-weak parameters. No neutral gauge 
bosons with mass > Mz have appeared. Inclusive jet production 
and angular distribution studies are compared to NLO perturbative 
QCD predictions. A new topological jet analysis from CDF is sensi- 
tive to the low x gluon distribution. The direct photon cross section 
shows a steeper fall-off with E, than does the theory prediction. DO 
has one candidate tt event in the dilepton mode. The lower limit on 
Mr, has been raised to 99 GeV/c?. 


5645 


(FNAL/C-—93/287) Dv results on searches for the top 
quark. Abachi, S. Fermi National Accelerator Lab., Batavia, IL 
(United States). Sep 1993. 10p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9307143-4: 5. international symposium on heavy flavor 
physics, Montreal (Canada), 6-10 Jul 1993). Order Number 
DE94003361. Source: OSTI; NTIS; INIS; GPO Dep. 

We have performed a search for creation of the top quark in pp 
collisions at ,/s = 1.8 GeV at Tevatron, Fermilab. tt production fol- 
lowed by top decay to W + b quark is assumed. We have searched 
for the decay channels with both W’s decaying leptonically, and 
with one W decay to an electron and the other to quarks. A prelim- 
inary report on the status of one interesting event is presented. By 
combining the results from the ee and ey» channels a lower top 
mass limit of 99 GeV on the 95% confidence level is obtained. 


5646 (FNAL/C-93/303) B Physics working group sum- 
mary. Lebrun, P. (Fermi National Accelerator Lab., Batavia, IL 
(United States)); Oakes, R.J. Fermi National Accelerator Lab., 
Batavia, IL (United States). Oct 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(NUHEP-TH-93/24; CONF-9306176-16: Workshop on physics at 
current accelerators and the supercollider, Argonne, IL (United 
States), 2-5 Jun 1993). Order Number DE94003362. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Calculations of the Be spectrum of energy levels, transitions be- 
tween levels, and weak decays of the ground state, as well as their 
production and observation at hadron colliders, are summarized. 
Also, recent experimental B Physics results from the CDF and DO 
Tevatron experiments are reviewed and future prospects are dis- 
cussed. 


ERA Vol. 19, No. 2 431 





66 PHYSICS 
6623 Specific Interactions, Decays and Processes 


5647 (FNAL/C—93/306) Charm and beauty measurements 
at Fermilab fixed target. Mishra, C.S. Fermi National Accelerator 
Lab., Batavia, IL (United States). Oct 1993. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-9306258-12: Workshop on B physics at 
hadron colliders, Snowmass, CO (United States), 21 Jun - 2 jul 
1993). Order Number DE94003364. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Eighteen months after a successful run of the Fermilab fixed tar- 
get program, interesting results from several experiments are 
available. This is the first time that more than one Fermilab fixed 
target experiment has reported the observation of beauty mesons. 
In this paper we review recent results from charm and beauty fixed 
target experiments at Fermilab. 


5648 (IC-93/288) Probing three-boson anomalous cou- 
plings in ete~ — W*W~ at future linear e*e~ colliders with 
polarized beam. Likhoded, A.A. (The Branch of Inst. of Nuclear 
Physics, Protvino (Russian Federation)); Sheviyagin, M.V.; Pankov, 
A.A.; Paver, N.; Yushchenko, O.P. International Centre for Theoret- 
ical Physics, Trieste (Italy). Sep 1993. 29p. (UTS-DFT—93-22.). 
Order Number DE94608169. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We study the potential of the next-generation e*e~ linear collid- 
ers with longitudinally polarized beams, to restrict the values of the 
anomalous trilinear couplings WW. and WWZ from the measure- 
ment of the process ete- — W*tW-. Along with initial ete— 
polarization, we account also for the possibilities offered by cross 
sections for polarized final W, in order to disentangle the con- 
straints on the various constants. The results show the essential 
role of the initial beams polarization in improving the bounds ob- 
tained from the unpolarized case. (author). 30 refs, 12 figs. 


5649 (IFVE-OEF-92-40) Analysing power in inclusive x‘, 
a mesons production at large X- using 200 GeV polarized 
proton beams. Adams, D.L. (and others); Akchurin, N.; Under- 
wood, D.G. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1992. 10p. (In Russian). Order Number 
DE94608164. Source: OSTI; NTIS (US Sales Only); INIS. 

The analyzing power in inclusive charged pion production has 
been measured using the 200 GeV Fermilab polarized proton 
beam. A striking dependence on X¢ is observed in which Ay in- 
creases from 0 to 0.42 with increasing X- for the x* data and 
decreases from 0 to 0.38 with increasing X- for +— data. The kine- 
matic range covered is 0.2<=X-<=0.9 and 0.2<=P;<=GeV/c. Ina 
simple model the obtained data indicate that at large X- the trans- 
verse spin of the proton is correlated with that of its quark 
constituents. 9 refs.; 4 figs.; 3 tabs. 


5650 (IHEP-OEIUNK-92-12) lonization straggling of high 
energy muons in thick absorbers. Striganov, S.|. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk 
(Russian Federation). Fiziko-Ehnergeticheskij Inst. 1992. 11p. Order 
Number DE94608159. Source: OSTI; NTIS (US Sales Only); INIS 

Energy distributions and survival probability of relativistic muons 
after a path length compared to mean range are calculated by the 
Remizovich-Voynov approach. Results are in a good agreement 
with Monte-Carlo simulations. The well-known Vavilov distribution is 
modified for a "thick” absorber. 8 refs.; 20 figs. 


5651 (IHEP-OTF—-92-50) Power correction to leading twist 
value of deep inelastic R=65,/5;. Kiselev, V.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 8p. Order 
Number DE94608161. Source: OSTI; NTIS (US Sales Only); INIS. 

Power correction to the leading twist value of deep inelastic 


R=65./5; is estimated at low Q?, within one-loop calculation. 13 
refs.; 2 figs. 


5652 (INIS-RU-359, pp. 88-89) Observables of deep in- 
elastic scattering of polarized leptons and nucleons at UNK 
energies. Kukhto, T.V. (Belorusskij Gosudarstvennyj Univ., Minsk 
(Belarus)); Pacheko, F.Kh.; Shumejko, N.M. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-lssledovatel’skij _ Inst. 
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Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i; AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1990. 98p. (in Russian). In Nuclear-physical 
researchs (Theory and experiments): Scientific-technical collection. 
Order Number DE94608125. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Main experimental values of processes of deep inelastic scatter- 
ing of polarized leptons and nucleons were obtained and analyzed. 
It was established that study of electromagnetic and electroweak 
polarization asymmetries at UNK energies would enable to obtain 
new data on spin nucleon structure, to conduct comparative analy- 
sis of different gauge models of elecroweak interaction and to 
specify their parameters. 10 refs. 


5653 (INIS-RU-359, pp. 90-91) Exact calculation of 
radiative tail from elastic peak with allowance for weak-neutral- 
current contribution in deep inelastic scattering of polarized 
leptons and nucleons. Kukhto, T.V. (Belorusskij Gosudarstvennyj 
Univ., Minsk (Belarus)); Pacheko, F.Kh. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (in Russian). In Nuclear-physical researchs (Theory and 
experiments):  Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Exact covariant expression of radiation tail from elastic peak in 
deep inelastic scattering of polarized leptons on polarized nucleons 
was obtained on the basis of phenomenological approach with ac- 
count of electromagnetic and weak interaction. 8 refs. 


5654 (INIS-RU-359, pp. 91-93) Electroweak radiative 
effects in lepton-nucleon deep inelastic scattering in approxi- 
mation of leading logarithms. Akushevich, |.V. (Belorusskij 
Gosudarstvennyj Univ., Minsk (Belarus)); Kukhto, T.V. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Polarization asymmetry in deep inelastic scattering of polarized 
leptons on polarized nucleons was calculated and analyzed in 
approximation of leading logarithms with account of electroweak ra- 


diative effects in the framework of standard theory of electroweak 
interaction. 13 refs. 


5655 (INIS-RU-359, pp. 93-95) Calculation of radiative tail 
from elastic peak in electroweak lepton-nucleon interaction on 
the base of nelicity amplitude method. Kukhto, T.V. (Belorusskij 
Gosudarstvennyj Univ., Minsk (Belarus)); Chekhlova, N.E. Go- 
sudarstvennyj Komitet po _ Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Simple analytical expressions of radiative tail from elastic peak in 
deep inelastic lepton-nucleon scattering were obtained and ana- 
lyzed with account of effects of neutral weak currents in the 
framework of phenomenological approach on the basis of helical 


amplitude method. Applicability of approximate formulas was inves- 
tigated. 8 refs. 


5656 (INIS-RU-359, pp. 95-96) Polarization asymmetry of 
deep ineiastic muon-nucieon scattering with allowance for 
electromagnetic corrections at EMC experiment conditions. 
Timoshin, S.l. (Belorusskij Gosudarstvennyj Univ., Minsk 
(Belarus)); Shumejko, N.M. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 





Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuclear-physical researchs (Theory and 
experiments): Scientific-technical collection. | Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of EMC experiment are discussed from the viewpoint of 
radiative effect on observed value-spin asymmetry. Adequate pro- 
cedure of radiative data correction, based on real account of 
considered radiative effects, is required to obtain reliable experi- 
mental data on spin asymmetry in yup deep inelastic scattering. 8 
refs., 1 fig. 


5657 (INS-971) Pion-nucleon interaction in nuclear mat- 
ter above the A resonance energy. Arima, Masaki (Jochi Univ., 
Tokyo (Japan). Faculty of Science and Technology); Masutani, Kei- 
ichi; Seki, Ryoichi. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Apr 1993. 40p. Order Number DE94727455. Source: OSTI; 
NTIS; INIS. 

We investigate the z-nucleus interaction for 600 - 900 MeV/c by 
microscopically examining dynamical modifications of N* reso- 
nances in nuclear matter. The pion production through the 7A 
channel is appreciably suppressed in nuclei because the pion pro- 
duced suffers strong distortion by a A formation with a neighboring 
nucleon. This effect makes the width of N(1520) smaller and the 
mass larger in nuclei than in free space, and the xN D,3-wave am- 
plitude loses much of its inelasticity in nuclei. A similar situation 
arises with N(1535) and the ~N S,,-wave amplitude because the 
nN channel is suppressed by Pauli blocking on the nucleon accom- 
panying 7. These effects, however, change the -nucleus 
elastic-scattering cross sections by only a small amount because of 
Fermi averaging. They may appear significantly in some inelastic 
reactions. Spreading potential makes the width of N* larger and 
counteracts the pion-production suppression, but it cannot explain 


the puzzling disagreement between the data and the calculations. 
(author). 


5658 (IPNO-TH-92-59) Why Odderon contribution is sup- 
pressed in high energy reactions in comparison with Pomeron 
one. Ginzburg, |.F. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. Jul 1992. 3p. Order Number DE94609684. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The problems about the relation between the Pomeron and the 
Odderon, the C-odd partner of the Pomeron, and their contribu- 
tions to the high energy total cross sections are discussed. The 
fact is explained that the Odderon give no noticeable contribution 
to these cross sections while the status of Odderon and Pomeron 
in pQCD is identical. (author) 7 refs. 


5659 (IPNO-TH-92-60) The perturbative (QCD) Pomeron 
and Odderon in the photon initiated reactions. Ginzburg, I.F. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire); 
Ivanov, D.Yu. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. Jul 1992. 16p. Order Number DE94609680. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The cross sections of neutral meson M production in the exclu- 
sive yy — MM’, yq — Mg or semiexclusive yy — MX processes 
(two or three quen exchange) in the semihard region s>—t—>1 
GeV?, u?<Myx*<—t— are calculated. The relation of investigated 
processes to the problem of the perturbative Pomeron and 
Odderon is discussed. The possibility of measurements is also dis- 
cussed. (author) 23 refs.; 3 figs. 


5660 (IPNO-TH-92-64) Consistency of the maximal Odd- 
eron approach with the QFT constraints. Gauron, P. (Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire); Lukaszuk, 
L.; Nicolescu, B. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. Jul 1992. 10p. Order Number DE94609685. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A class of amplitudes are presented with the maximal Odderon 
type of asymptotics and simultaneously consistent with s-channel 
unitarity, fixed-t analyticity and the absence of J=1 massless state 
in the t-channel. This class of amplitudes provides a counterexam- 
ple to the previous suggestions made in the literature that the 
maximal Odderon violates t-channel analyticity or s-channel unitar- 
ity. (author) 11 refs. 
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5661 (IPNO-TH-92-106) What z-x scattering tells us 
about chiral perturbation theory. Stern, J. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire); Sazdjian, H.; Fuchs, 
N.H. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucle- 
aire. 1992. 78p. Order Number DE94609683. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A rearrangement of the standard expansion of the symmetry 
breaking part of the QCD effective Lagrangian is described that in- 
cludes into each order additional terms which in the standard chiral 
perturbation theory xPT, are relegated to higher orders. The new 
expansion represents a systematic and unambiguous generaliza- 
tion of the standard xPT and is more likely to converge rapidly. It 
provides a consistent framework for a measurement of the impor- 
tance of additional "higher order’ terms whose smaliness is usually 
assumed but has never been checked. A method of measuring, 
among other quantities, the QCD parameters m-circumflex(q-barq) 
and the quark mass ratio m,/m-circumflex is elaborated in detail. 
The method is illustrated using various sets of available data. The 
importance of new, more accurate, experimental information on 
low-energy x-x scattering is stressed. (author) 33 refs.; 6 figs.; 5 
tabs. 


5662 (JINR-E-2-92-437) Weak form factors of beauty 
baryons. Ivanov, M.A. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics); Kulimanova, 
N.V.; Lyubovitskij, V.E. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1992. 24p. Order 
Number DE94608168. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Z. Phys., C. 

Full analysis of semileptonic decays of beauty baryons with 
JP=1/2? and JP=3/2? into charmed ones within the Quark Confine- 
ment Model is reported. Weak form factors and decay rates are 
calculated. Also the heavy quark limit ma—+oo (isgur-Wise symme- 
try) is examined. The weak heavy-baryon form factors in the 
isgur-Wise limit and 1/mg-corrections to them are computered. The 
Ademollo-Gatto theorem is spin-flavour symmetry of heavy quarks 
is checked. 33 refs.; 1 fig.; 9 tabs. 


5663 (JINR-E-2-92-577) Small angles Bhabha scattering: 
two loop approximation. Fadin, V.S. (AN SSSR, Novosibirsk 
(Russian Federation). Inst. Yadernoj Fiziki); Kuraev, E.A.; Lipatov, 
L.N.; Merenkov, N.P.; Trentadue, L. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1992. 20p. Order Number DE94608160. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Nucl. Phys., B. 

The elastic and inelastic cross sections for small angles e*e~ 
scattering at high energies are considered. We prove that all the 
diagrams with two or more virtual photons in scattering channel 
may be omitted when calculating the radiative corrections with ac- 
curacy of the order 0.1%. It is the consequence of the generalized 
eikonal representation for elastic and inelastic amplitudes. We take 
into account the processes of single and double bremsstrahlung in 
the same and opposite directions and the pair production pro- 
cesses. Basing on this calculations we construct the combined 
formula for the inclusive scattering electron and positron cross sec- 
tion in terms of the structure functions. 15 refs.; 10 figs. 


5664 (JINR-R—1-91-564) Measurement of decay 
x*+—etvee*e—. Baranov, V.A. (and others); Glazov, A.A.; Kisel’, 
1.V. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Problems. 1991. 8p. (In Russian). Order Number 
DE94608167. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Eight events of the radiative pion decay 7*—etrveete— caused 
mainly by pion structure were found with the ARES spectrometer. 
The partial structure dependent branching ratio I'(x—-eveegp)/ 
T(x pv)=(4.64+ 1.640.7)x10—'°. 17 refs.; 5 figs. 


5665 (JINR-R-2-92-585) Inclusive rapidity correlations of 
a meson in pp interactions. Golokhvastov, A.|. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1992. 20p. (In Russian). Order Number DE94608165. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Z. Phys., C. 
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The simple single-parameter approximation of one-particle semi- 
inclusive rapidity distributions of negative particles (x mesons) in 
pp interactions at various multiplicities over the investigated range 
of primary momenta 6.6+400 GeV/c is presented. Assuming the 
absence of any correlations in semi-inclusive events, a good de- 
scription of experimental data on two-particle inclusive rapidity 
correlations (pseudocorrelations), which are due to wrong normal- 
ization of the probability density functions and the multiplicity 
dependence of kinematic spectra, is obtained. Data on forward- 
backward, right-left correlations and multiplicity distributions in 
rapidity intervals and intervals separated by empty gaps do not 
contradict independent «~ production either. 36 refs.; 10 figs. 


5666 (LAPP-A-379-92) Angular distributions for ¢—777 
decays at DA®NE. Colangelo, G. (Istituto Nazionale di Fisica Nu- 
cleare, Frascati (Italy). Lab. Nazionale di Frascati); Franzini, P.J. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Apr 1992. 7p. Order Number 
DE94609698. Source: OSTI; NTIS (US Sales Only); INIS. 

The complete angular distribution is derived for the ¢—27ry pro- 
cesses with two pions in a C-even state which are of interest for 
the study of the f.(975) at a high luminosity e*e~collider such as 
the DA®NE ¢-factory. These are ete +¢—fpy—277, the back- 
ground reaction ete~ +¢-—2p—177y and, for charged pions, the 
process ete -—+p-—+77-y and the interference of the fp signal with 
this process. (author) 11 refs. 


5667 (LAPP-A-400-92) Production of a photon, a Z or a 
standard Higgs in association with a W pair at a ++ collider. 
Baillargeon, M. (Montreal Univ., PQ (Canada). Lab. de Physique 
Nucleaire); Boudjema, F. Grenoble-1 Univ., 74 - Annecy (France). 
Lab. de Physique des Particules Elementaires. Aug 1992. 6p. 
(CONF-9206251—: Physics beyond the standard model Ili confer- 
ence, Ottawa (Canada), 22-24 Jun 1992). Order Number 
DE94609703. Source: OSTI; NTIS (US Sales Only); INIS. 

The very large yield of W pairs at a high-energy photon collider 
is exploited as the 'backbone’ to triple weak bosons production in 
7 reactions. A photon, a neutral Z boson and a standard Higgs 
scalar have been added to the W-pair process. Sizeable cross- 
sections have been obtained, and at energies about 1 TeV this 
new mechanism for Higgs production becomes competitive with the 
previously discussed Higgs production processes through WW fu- 
sion in ete~ and ey reactions. (author) 7 refs.; 2 figs.; 1 tab. 


5668 (LAPP-EXP-92-03) A high resolution jet analysis for 
LEP. Hariri, S. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Nov 1992. 37p. Order Num- 
ber DE94609686. Source: OSTI; NTIS (US Sales Only); INIS. 

A high resolution multijet analysis of hadronic events produced in 
e*e~ annihilation at a C.M.S. energy of 91.2 GeV is described. 
Hadronic events produced in e*e~ annihilations are generated us- 
ing the Monte Carlo program JETSET7.3 with its two options: 
Matrix Element (M.E.) and Parton Showers (P.S.). The shower op- 
tion is used with its default parameter values while the M.E. option 
is used with an invariant mass cut Ycoy7=0.01 instead of 0.02. This 
choice ensures a better continuity in the evolution of the event 
shape variables. (K.A.) 3 refs.; 26 figs.; 1 tab. 


5669 (LA-UR-93-3408) Accelerator-based neutrino oscilla- 
tion searches. Whitehouse, D.A.; Rameika, R.; Stanton, N. Los 
Alamos National Lab., NM (United States). 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930389-24: Future directions in particle and 
nuclear physics at multi-GeV hadron beam facilities, Upton, NY 
(United States), 4-6 Mar 1993). Order Number DE94000818. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper attempts to summarize the neutrino oscillation section 
of the Workshop on Future Directions in Particle and Nuclear 
Physics at Multi-GeV Hadron Beam Facilities. There were very 
lively discussions about the merits of the different oscillation chan- 

- nels, experiments, and facilities, but we believe a substantial 
consensus emerged. First, the next decade is one of great poten- 
tial for discovery in neutrino physics, but it is also one of great 
peril. The possibility that neutrino oscillations explain the solar neu- 
trino and atmospheric neutrino experiments, and the indirect 
evidence that Hot Dark Matter (HDM) in the form of light neutrinos 


434 ERA Vol. 19, No. 2 


might make up 30% of the mass of the universe, point to areas 
where accelerator-based experiments could play a crucial role in 
piecing together the puzzle. At the same time, the field faces a 
very uncertain future. The LSND experiment at LAMPF is the only 
funded neutrino oscillation experiment in the United States and it is 
threatened by the abrupt shutdown of LAMPF proposed for fiscal 
1994. The future of neutrino physics at the Brookhaven National 
Laboratory AGS depends the continuation of High Energy Physics 
(HEP) funding after the RHIC startup. Most proposed neutrino os- 
cillation searches at Fermilab depend on the completion of the 
Main Injector project and on the construction of a new neutrino 
beamline, which is uncertain at this point. The proposed KAON fa- 
cility at TRIUMF would provide a neutrino beam similar to that at 
the AGS but with a much increase intensity. The future of KAON is 
also uncertain. Despite the difficult obstacles present, there is a 
real possibility that we are on the verge of understanding the 
masses and mixings of the neutrinos. The physics importance of 
such a discovery can not be overstated. The current experimental 
status and future possibilities are discussed below. 


5670 (LA-UR-93-3728) An antiproton-proton partial-wave 
analysis. Timmermans, R. (Los Alamos National Lab., NM (United 
States)); Rijken, T.A.; de Swart, J.J. Los Alamos National Lab., NM 
(United States). 1993. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9308164—5: 14. European conference on few-body problems in 
physics, Amsterdam (Netherlands), 22-27 Aug 1993). Order Num- 
ber DE94002690. Source: OSTI; NTIS; INIS; GPO Dep. 
Partial-wave analyses (PWAs) have a long history in the fields of 
aN and NN scattering. Due to the poor quality of low-energy an- 
tiproton beams and the resulting absence of accurate experimental 
data, analogous model-independent studies of the rnuch more com- 
plex pp system have in the past always been impossible. In the 
pre-LEAR era spin-dependent observables and charge-exchange 
(Pp - Mn) data were almost nonexistent, the situation between 400 
and 925 MeV/c is now quite good. High-quality analyzing-power 
data have been obtained for the elastic and charge-exchange reac- 
tions. Very recently, even charge-exchange depolarization data 
have become available. Unfortunately, the practical difficulties in- 
volved in constructing a high-quality “cooled” antiproton beam of 
lower momentum are large. Consequently, the pp database below 
about 400 MeV/c is still by far not as good as one woukd like, in 
striking contrast to the pp case where very accurate data exist as 
low as T, = 0.35 MeV. It also remains an outstanding experimental 
challenge to construct a polarized antiproton beam to further probe 
the spin structure of the interaction. A new method has been devel- 
oped by the Nijmegen group to perform PWAs of the abundant and 
accurate NN scattering data below T, = 350 MeV. With the now 
available high-quality data from LEAR and KEK, we have been 
able to extend the methods used in these NN PWAs to perform an 
energy-dependent PWA of all pp scattering data below p, = 925 
MeV/c. The same methods of PWA have also been applied to the 
strangeness-exchange reaction pp — A, for which the PS185 
group at LEAR has obtained beautiful data. In the next section we 
review the theoretical ideas behind these Nijmegen PWAS, and we 
apply these ideas and methods to the case of fp scattering. In sec- 
tion IV some results of this pp PWA are presented and discussed. 


5671 (LBL-34784) Measurement of tau lepton branching 
fractions. Nicol, N.A. Lawrence Berkeley Lab., CA (United States). 
30 Sep 1993. 79p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC03-76SF00098. Order 
DE94003423. Source: OSTI; NTIS; INIS; GPO Dep. 

We present 7— lepton branching fraction measurements based 
on data from the TPC/Two-Gamma detector at PEP. Using a sam- 
ple off— -+ v,K-x*x— events, we examine the resonance 
structure of the K~x*ta— system and obtain the first measure- 
ments of branching fractions for 7— — v,K,—(1270) and r- => 
v+K;~— (1400). We also describe a complete set of branching frac- 
tion measurements in which all the decays of the 7~ lepton are 
separated into classes defined by the identities of the charged par- 
ticles and an estimate of the number of neutrals. This is the first 
such global measurement with decay classes defined by the four 
possible charged particle species, e, , 7, and K. 


Number 





5672 (SLAC-PUB-—6309) Parton-parton elastic scattering 
and rapidity gaps at SSC and LHC energies. Duca, V.D. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Aug 1993. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. (CONF-9306176—-15: 
Workshop on physics at current accelerators and the supercollider, 
Argonne, IL (United States), 2-5 Jun 1993). Order Number 
DE94003436. Source: OSTI; NTIS; INIS; GPO Dep. 

The theory of the perturbative pomeron, due to Lipatov and col- 
laborators, is used to compute the probability of observing 
parton-parton elastic scattering and rapidity gaps between jets in 
hadron collisions at SSC and LHC energies. 


5673 (SLAC-PUB-6356) The challenges of exclusive pro- 
cesses in QCD. Brodsky, S.J. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Sep 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9306260-4: Conference on _ exclusive 
reactions at high momentum transfer, Elba (Italy), 24-26 Jun 1993). 
Order Number DE94003429. Source: OSTI; NTIS; INIS; GPO Dep. 

This report reviews some of the outstanding theoretical and ex- 
perimental issues confronting the application of perturbative 
quantum chromodynamics to large momentum transfer exclusive 
reactions. 


5674 (SSCL-Preprint-527) Measurements of the B°B°CP 
asymmetry. Lueth, V. Superconducting Super Collider Lab., Dal- 
las, TX (United States). Jun 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-9306258-7: Workshop on B physics at hadron colliders, 
Snowmass, CO (United States), 21 Jun - 2 jul 1993). Order Num- 
ber DE94003379. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses B° and B° production rates, B° branching 
ratios, detection efficiency of B°, and the dilution factors of the CP 
asymmetry. 
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Refer also to citation(s) 3939, 5566, 5611, 5615, 5638, 5639, 
5643, 5644, 5645, 5647, 5667, 5669, 5672, 5735 


5675 (BNL-49659) Strange Dibaryons. Franklin, G.B. 
(Carnegie-Mellon Univ., Pittsburgh, PA (United States)); Athanas, 
M.; Barnes, P.D. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-930389— 
26: Future directions in particle and nuclear physics at multi-GeV 
hadron beam facilities, Upton, NY (United States), 4-6 Mar 1993). 
Order Number DE94003005. Source: OSTI; NTIS; INIS; GPO Dep. 

Strange Dibaryons, six valence-quark hadrons constructed from 
one or more strange quarks, are predicted to have greater binding 
than dibaryons in the non-strange sector. The flavor-singlet 
dibaryon with quark structure “uuddss” is of particular theoretical 
and experimental interest. A brief review of the status of H 
dibaryon studies is presented with emphasis on experiment E813 
currently taking data at the AGS. 


5676 (CONF-9306276—2) Charmonium physics at a tau- 
charm factory. Barnes, T. (Oak Ridge National Lab., TN (United 
States)). Oak Ridge National Lab., TN (United States). [1993]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 3. international workshop on a 
tau-charm factory; Marbella (Spain); 1-6 Jun 1993. Order Number 
DE94002451. Source: OSTI; NTIS; INIS; GPO Dep. 

Since its discovery in 1974 the charmonium system has served 
hadron physics as an important arena for the investigation of many 
aspects of QCD and hadron spectroscopy. In this summary the au- 
thor briefly reviews some of these and discusses several of the 
important outstanding issues in hadron spectroscopy and their rela- 
tion to the spectrum and couplings of resonances in the 
charmonium system. The topics discussed are charmonium spec- 
troscopy, electromagnetic couplings (7, yy and ete-), strong 
decays and unusual states (charm molecules and charmonium 
hybrids), and in each case the author notes areas in which experi- 
ments at a tau-charm factory could make valuable contributions. 
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5677 (DOE/ER/40344-7) Strong interactions studies with 
medium energy probes: Progress report, December 1, 1992- 
November 30, 1993. Seth, K.K. Northwestern Univ., Evanston, IL 
(United States). Oct 1993. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-87ER40344. Order 
Number DE94001446. Source: OSTI; NTIS; INIS; GPO Dep. 

This progress report refers to the period August 1992 to August 
1993, which includes the first year of the three-year period Decem- 
ber 1, 1992—November 30, 1995 of the existing research contract. 
As anticipated in the 1992-1995 proposal the major preoccupation 
during 1992-1993 was with Fermilab experiment E760. This exper- 
iment, whose primary objective is to make very high-resolution 
study of Charmonium Spectroscopy via proton-antiproton annihila- 
tions, has turned out to be a veritable gold-mine of exciting 
hadronic physics in other areas as well. These include the proton 
from factor in the time-life region, proton-antiproton forward scatter- 
ing, QCD scaling laws, and light quark spectroscopy. A large 
fraction of the data from E760 have been analyzed during this 
year, and several papers have been published. In addition to the 
E760 experiment at Fermilab continued progress was made earlier 
nuclear physics-related experiments at LAMPF, MIT, and NIKHEF, 
and their results for publication. Topics include high- resolution 
electron scattering, quasi-free electron scattering and low-energy 
pion double charge exchange. 


5678 (DOE/ER/40623-2) [Meson spectroscopy and parti- 
cle astrophysics]: Final report. LoSecco, J.M. Notre Dame Univ., 
IN (United States). Dept. of Physics. Jul 1993. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER40623. Order Number DE94001799. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Progress in the design and construction of a light meson spec- 
troscopy experiment is reported. The experiment will run in 1993. 
Some non- accelerator, activities and plans for the future are also 
discussed. Results of a Brookhaven beam test with a subset of the 
final detector are described. The test has been quite promising 
both in the speed with which results have been obtained and in the 
quality of the data itself. The status of the Cs! veto is reported The 
target region, in particular the CsI veto experiment is Notre Dame’s 
primary hardware responsibility on this experiment. 


5679 (IHEP-OEF—92-111) Experimental study of gluon 
and sea quark polarizations (The first stage of the POLEX pro- 
gram at UNK). Akimenko, S.A. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1992. 36p. Order Number 
DE94608177. Source: OSTI; NTIS (US Sales Only); INIS. 

The experiments with various polarized beams and targets for 
searching spin effects in such processes as x-, direct photon- and 
massive lepton-pairs productions are proposed. The goal is to clear 
up a wide range of problems on the spin-dependent quark and 
gluon structure functions. 35 refs.; 18 figs.; 5 tabs. 


5680 (IHEP-OTF—92-29) Studying triple-Higgs vertex in 
the process +7—HH at teV energies. Jikia, G.V.; Pirogov, Yu.F. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1992. 12p. Order Number DE94608179. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the framework of the equivalence theorem the one-loop helic- 
ity amplitudes and cross section for the double Higgs production 
process -+yy->HH are calculated. It is shown that the cross section 
is measurable at TeV ++ colliders and is marginally sensitive to the 
triple-Higgs coupling variation. 14 refs. 


5681 (IHEP-OTF—-92-101) Mass bounds on the extra neu- 
tral vector bosons at future ete~-colliders with polarized 
beams. Likhoded, A.A.; Shevlyagin, M.V.; Yushchenko, O.P. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1992. 15p. Order Number DE94608178. Source: OSTI; NTIS (US 
Sales Only); INIS. 

After the example of the extended electroweak models, which 
predict the existence of the heavy neutral vector boson Z’, we dis- 
cuss the possibilities of the ete— linear colliders of new generation 
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to search for the extra boson effects provided that various configu- 
rations of the beam polarizations would be available. For the most 
popular models (E¢-superstring inspired, LR- and Y(Y.)-composite 
models) it is shown that realization of the specific beam polariza- 
tions can substantially enhance the experiment sensitivity to the Z’ 
signal in comparison with the case of the unpolarized beams. 10 
refs. 


5682 (INIS-RU-359, pp. 52-53) Mas formulae in QCD and 
in unitary symmetry. Zamiralov, V.S. (Moskovskij Gosudarstven- 
nyj Univ., Moscow (Russian Federation). Nauchno-|ssledovatel’skij 
Inst. Yadernoj Fiziki); Lepshokov, S.N. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuclear-physical researchs (Theory and 
experiments): Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Introduction of Y-spurions into quark diagrams enabled to obtain 
F- and D-tensor structure of Borel sum rules for masses of octet 
baryons in agreement with SU(3). 4 refs. 


5683 (INIS-RU-359, pp. 54-55) On the nonrelativistic de- 
scription of baryons consisting from heavy quarks. Dzhibuti, 
R.1.; Cherkezishvili, Z.Sh.; Shubitidze, N.1. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuclear-physical researchs (Theory and 
experiments): Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Structure of baryons, consisting of heavy c, b, t quarks, is inves- 
tigated in the nonrelativistic potential model. Binding energy and 
excited level spectrum were calculated with the use of hypergeo- 
metrical formalism. 1 refs., 1 tab., 2 figs. 


5684 (INIS-RU—-359, pp. 55-57) Electromagnetic form fac- 
tor of the pion in the confined quark model. Efimov, G.V. (Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics); lvanov, M.A.; Mashnik, S.G. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i; AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1990. 98p. (In Russian). In Nuclear-physical 
researchs (Theory and experiments): Scientific-technical collection. 
Order Number DE94608125. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The following values were calculated in the framework of con- 
fined quark model: pion form factor F,(t) in space- and time-like 
regions, po-wave phase of a7z-scattering 6,'(t), root-mean-square 
radius of the pion <r,,2>=0.43 Fm?. Correlation with experimental 
data and other model calculations is presented. Satisfactory agree- 
ment with the experiment was obtained in the range of -10 GeV? 
approx < t approx < 3 GeV. 6 refs., 3 figs. 


5685 


(INIS-RU-359, pp. 58-59) Electromagnetic form fac- 
tors contribution to generalized magnetic polarizabilities of 
pions, kaons, and nucleons. Shul'ga, S.G. (Gomel’skij Gosu- 
darstvennyj Univ., Gomel (Belarus)). Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 


tion). Tsentral’ny) Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuclear-physical researchs (Theory and 
experiments):  Scientific-technical collection. | Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Contribution of electromagnetic form factors to generalized mag- 
netic polarizabilities of pions, kaons and nucleons was calculated. 
The method of low-energy expansion of Compton scattering ampli- 
tude on hadron with any spin in the framework of quantum field 
theory and current algebra, enabling to obtain explicit expressions 
for expansion coefficients, was used. 5 refs. 
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5686 (INIS-RU-359, pp. 65-69) Effective Lagrangian of 
scalar mesons in QCD. Bodyul’kov, A.M. (Leningradskij Gosu- 
darstvennyj Univ., Leningrad (Russian Federation)); Novozhilov, 
V.Yu. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Effective Lagrangian of isotriplet of scalar mesons as manifesta- 
tion of flavor ‘radial’ fluctuations of quark field above quark 
condensate was obtained. Masses of scalar mesons were calcu- 
lated with and without account of tachyon member contribution for 
two QCD parameter sets, extracted with the use of QCD sum 
rules. The results testify to necessity of taking account of tachyon 
member contribution to determination of scalar meson masses. 
Satisfactory agreement between the values of scalar meson 
masses for SU(2) flavor group and experimental data was ob- 
tained. 9 refs., 1 tab. 


5687 {INIS-RU-359, pp. 69-71) On the four-quark states in 
potential model. Dzhibuti, R.1.; Shubitidze, N.1.; Ehbralidze, D.T. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Systems of two quarks and two antiquarks are investigated in 
nonrelativistic potential model, using method of hyperspheric func- 
tions. Binding energy and excited levels spectrum of particles 
consisting of heavy c, b, t quarks, were calculated. 2 refs., 1 tab., 
2 figs. 


5688 (INS-J-176, pp. 36-51) Large v,-,- mixing and the 
structure of right-handed Majorana mass matrix. Matsuda, 
Masahisa (Aichi Univ. of Education, Kariya (Japan)). Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Mar 1993. (CONF- 
921296-: Workshop on quark and lepton mass matrices, Tanashi 
(Japan), 1-2 Dec 1992). In Proceedings of the workshop on quark 
and lepton mass matrices. 107p. Order Number DE94707692. 
Source: OSTI; NTIS; INIS. 

Recent solar neutrino and atmospheric neutrino experiment sug- 
gest the existence of the large lepton mixing among 2nd and 3rd 
generation neutrino. This fact gives the important information on 
the structure of right-handed Majorana neutrino. It is shown that, if 
we assume that the neutrino Dirac mass matrix is similar to the 
mass matrix of the up-quark sector, the large lepton mixing among 
the 2nd and the 3rd generation requires the hierarchical structure 
of the Majorana mass matrix. This model-independent analyses 
serve the model-building of the mass matrices based on the quark- 
lepton unified theory. (author). 


5689 (INS-J-176, pp. 52-75) Recent solar neutrino obser- 
vations and their implications - a status report. Nakamura, 
Kenzo (Tokyo Univ., Tanashi (Japan). Inst. for Cosmic Ray Re- 
search). Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Mar 
1993. (CONF-921296-: Workshop on quark and lepton mass ma- 
trices, Tanashi (Japan), 1-2 Dec 1992). In Proceedings of the 
workshop on quark and lepton mass matrices. 107p. Order Num- 
ber DE94707692. Source: OSTI; NTIS; INIS. 

Recent results of the four existing solar neutrino experiments are 
reviewed and compared with the predictions of standard-solar- 
model (SSM) calculations. All the four experiments show 
discrepancies from the SSM predictions. Both the experimental re- 
sults and SSM calculations still have large uncertainties, however, 
except the average solar-neutrino flux resulted from more than 20 
years of the observation in the Homestake °7CI detector. To explain 
the existing solar-neutrino data consistently, it seems necessary to 
invoke some as yet unknown properties of the neutrinos. (author). 





5690 (INS-J-176, pp. 76-82) Toward lepton mass matrix. 
Tanimoto, Morimitsu (Ehime Univ., Matsuyama (Japan). Faculty of 
Education). Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. 
Mar 1993. (CONF-921296—: Workshop on quark and lepton mass 
matrices, Tanashi (Japan), 1-2 Dec 1992). In Proceedings of the 
workshop on quark and lepton mass matrices. 107p. Order Num- 
ber DE94707692. Source: OSTI; NTIS; INIS. 

We discuss important ingredients of the mass matrix in order to 
construct the lepton mass matrix phenomenologically. The calcula- 
bility, the phases and the evolution of the mass matrix are 
investigated. (author). 


5691 (IPNO-TH-92-83) On the role of vector mesons in 
topological soliton stability. Abada, A. (Paris-11 Univ., 91 - Or- 
say (France). Inst. de Physique Nucleaire); Moussallam, B.; 
Kalafatis, D. Paris-11 Univ., 91 - Orsay (France). inst. de Physique 
Nucleaire. Oct 1992. 11p. Order Number DE94609707. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physics Letters, B (NL). 

Isospin one vector mesons (in particular the ») are usually de- 
scribed as massive Yang-Mills particles in the chiral Lagrangian. 
Some aspects of an alternative approach in the soliton sector is 
discussed. It is found that the soliton is stable in very much the 
same way as with the w-meson and that spontaneous parity violat- 
ing classical solutions do not exist. The formulation in terms of 
antisymmetric tensors is shown to be canonically related to a vec- 
tor field description provided the Skyrme term is added to the 
latter. (author) 19 refs.; 1 fig. 


5692 (JINR-E-3-92-441) What is the mean square charge 
radius of the neutron actually equal to?. Aleksandrov, Yu.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Neutron Physics. 1992. 6p. Order Number DE94608170. 


Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to Neutron News. 
The question about the value of the mean square charge radius 


related to the internal charge structure of the neutron is discussed. 
The experimental data table is presented. The negative value of 
the mean square charge radius is in agreement with the modern 
theoretical ideas of the neutron. 11 refs.; 1 fig.; 1 tab. 


5693 (JINR-R-1-92-494) Search for heavy neutrinos at the 
IHEP-JINR neutrino detector. Baranov, S.A. (Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems); Batusov, Yu.A.; Borisov, A.A. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1992. 12p. (In Russian). Order Number DE94608175. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

Data from a proton beam-dump experiment at the 70 GeV Ser- 
pukhov accelerator were analysed to search for heavy neutrino 
decays vy—e*e~ ve at the IHEP-JINR Neutrino Detector. No sig- 
nal over background was found. The upper limits on the elements 
of a mixing matrix —U,,—* in the mass range 5 MeV < M,, < 
493 MeV and —U,,,—x—U,,,— in the mass range 3 MeV < m,,, 
< 388 MeV were established at 90% CL. 15 refs.; 5 figs. 


5694 (JINR-R-2-92-161) On a solution of Maxwell equa- 
tions for electromagnetic field in vacuum. Klenin, B.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Reactions. 1992. 12p. (In Russian). Order Number 
DE94608176. Source: OSTI; NTIS (US Sales Only); INIS. 

In the frame of classical electrodynamics and mechanics such 
fundamental electron properties, known from quantum mechanics, 
as its zero energy, spin, magnetic moment and correlation of un- 
certainties for a coordinate and momentum are received. A 
physical interpretation of these properties given and it is shown 
that their origin is caused by zero electron oscillations in the elec- 
tromagnetic field of vacuum. 4 refs. 


5695 (LAPP-A-397-92) Direct tests of quartic vector 
bosons couplings in 7y—-W*W~ and +-y—ZZ: The use of polar- 
ized spectra. Belanger, G. (Montreal Univ., PQ (Canada). Lab. de 
Physique Nucleaire); Boudjema, F. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. May 1992. 
9p. (CONF-9203159—: 9. international workshop on photon-photon 
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collisions, San Diego, CA (United States), 22-26 Mar 1992). Order 
Number DE94609719. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of anomalous four-bosons couplings in boson pair 
production in high energy -yy collisions are studied. Two anoma- 
lous couplings are considered which satisfy a global weak SU(2) 
symmetry and a local U(1)gep. The importance of using polariza- 
tion to disentangle the two anomalous operators and single out the 
Jz=0 signal which test the scalar sector of the electroweak theory 
is emphasized. (author) 13 refs.; 4 figs.; 2 tabs. 


5696 (LAPP-A-407-92) The effects of the massless O(a’), 
O(aas), O(a?) QCD and QED corrections and of the massive 
contributions to [(H°-—bb-bar). Kataev, A.L. (Grenoble-1 Univ., 
74 - Annecy (France). Lab. de Physique des Particules Elemen- 
taires); Kim, V.T. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Nov 1992. 23p. Order Num- 
ber DE94609720. Source: OSTI; NTIS (US Sales Only); INIS. 

The expression for the decay width of H°—-bb-bar process in 
terms of the b-quark pole mass is presented, with the order 
O(as?), Ofaas) and O(a?) massless corrections and of the order 
O(m,*/My*) QCD contributions taken into account. The results 
demonstrate that in the region 50 GeV<M,,<2My, the higher order 
QCD effects reduce the Born expression for Ty,;b-bar) by over 
50%. The theoretical uncertainties of the QCD predictions for 
Typ(b-bar) are analyzed in detail. The importance of taking into ac- 


count of the order O(m,°/M,°)-corrections for modelling the 
threshold effects is stressed. (author) 33 refs.; 7 figs. 


5697 (LAPP-A-413-92) Solving the fo puzzle at DA®NE: 
DPF version. Franzini, P.J. (Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires); Kim, W.; 
Lee-Franzini, J. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Nov 1992. 4p. Order Num- 
ber DE94609708. Source: OSTI; NTIS (US Sales Only); INIS. 
Beginning in 1995, DA®NE will deliver a luminosity L~10%* 
cm~“s~', yielding some five billion ¢’s in four months of machine- 
on time. The excellent prospects for study of the f)(975) scalar 
meson at the Frascati ¢factory DA®NE, in the reaction 
ete —d—foy—277y are summarized. The simulations have been 


done in KLOE, a large general purpose detector. (K.A.) 8 refs.; 2 
figs. 


5698 (LIYaF-1753) Search for narrow dibaryon reso- 
nances in the deuteron break-up reaction pd—ppn at the 
energy 1 GeV in complete kinematics experiment. Aleshin, N.P. 
(and others); Belostotskij, S.L.; Gordeev, V.A. AN SSSR, Leningrad 
(Russian Federation). Inst. Yadernoj Fiziki. Dec 1991. 21p. Order 
Number DE94608171. Source: OSTI; NTIS (US Sales Only); INIS. 

Investigation of pd—ppn reaction at 1 GeV in complete kinemat- 
ics aimed at search for narrow structures in pn-system does not 
show any indication for dibaryons in the mass range near 2.15 
GeV. The upper limit of the total cross section of dibaryon produc- 
tion is estimated to be 15 yb. For the chosen kinematic conditions 
(8,=15 deg, @2=115 deg and 78 deg) pp-coincidence spectra are 
in good agreement with conventional theoretical model of the 
deuteron break-up reaction which includes impulse approximation 
and corrections due to double scattering and Ag3-excitation. 10 
refs.; 7 figs.; 2 tabs. 


5699 (OUP-93-18) Width of the A resonance in nuclei. 
Hjorth-Jensen, M. (Fysisk Inst., Oslo Univ. (Norway)); Muether, H.; 
Polls, A. Oslo Univ. (Norway). Fysisk Inst. Sep 1993. 7p. Order 
Number DE94608172. Source: OSTI; NTIS; INIS. 

In this work the authors evaluate the imaginary part of the isobar 
A self-energy £, from the two-body absorption process A+N-2N. 
This contribution is calculated using a recently developed 
non-relativistic scheme, which allows for an evaluation of the self- 
energy with a basis of single-particle states appropriate for both 
bound hole states and for particle states in the continuum. In order 
to test the medium dependence of the self-energy, the two-body 
absorption term =4?, for several finite nuclei with N=Z is calcu- 
lated, i.e. 1©O, 4°Ca and '°°Sn. The resulting self-energy, which is 
energy dependent and non-local, is compared with a simple 
parametrization derived from nuclear matter. 12 refs., 3 figs. 
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5700 (SSCL-Preprint-514) Light-quark, heavy-quark sys- 
tems: An update. Grinstein, B. Superconducting Super Collider 
Lab., Dallas, TX (United States). Jun 1993. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-9306258-5: Workshop on B physics at hadron 
colliders, Snowmass, CO (United States), 21 Jun - 2 jul 1993). Or- 
der Number DE94002298. Source: OSTI; NTIS; INIS; GPO Dep. 

We review many of the recently developed applications of Heavy 
Quark Effective Theory techniques. After a brief update on Luke’s 
theorem, we describe striking relations between heavy baryon form 
factors, and how to use them to estimate the accuracy of the 
extraction of |V.,|. We discuss factorization and compare with ex- 
periment. An elementary presentation, with sample applications, of 
reparametrization invariance comes next. The final and most 
extensive chapter in this review deals with phenomenological la- 
grangians that incorporate heavy-quark spin-flavor as well as light 
quark chiral symmetries. We compile many interesting results and 
discuss the validity of the calculations. 


6630 Nuclear Physics 
Refer also to citation(s) 5510, 5564 


5701 (DOE/ER/40415-20) Medium energy nuclear physics 
research: Progress report for the period June 1, 1992 through 
May 31, 1993. Peterson, G.A.; Dubach, J.F.; Hicks, R.S.; Miski- 
men, R.A. Massachusetts Univ., Amherst, MA (United States). 
Dept. of Physics and Astronomy. Jun 1993. 102p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER40415. Order Number DE94003390. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The University of Massachusetts (UMass) Nuclear Physics Pro- 
gram continues to concentrate upon the use of the electromagnetic 
interaction in a joint experimental and theoretical approach to the 
study of nucleon and nuclear properties. During the past year the 
activities of the group involved data analysis, design and construc- 
tion of equipment, planning for new experiments, completion of 
papers and review articles for publication, writing of proposals for 
experiments, but very little actual data acquisition. Section II.A. 
described experiments at Bates Linear Accelerator Center. They in- 
clude the following: electrodisintegration of deuteron; measurement 
of the elastic magnetic form factor of 9He; coincidence measure- 
ment of the D(e,e’p) cross section; transverse form factors of 
117Sn; ground state magnetization density of ®°Y; and measure- 
ment of the 5th structure function in deuterium and '*C. Section 
li.B. includes the following experiments at Stanford Linear Acceler- 
ator Center: deuteron threshold electrodisintegration; separation of 
charge and magnetic form factors of the neutron and proton; mea- 
surement of the X-, Q*, and A-dependence of R = o/o7; and 
analysis of 14.5 GeV electrons and positions scattered from gases 
in the PEP Storage Ring. Section Ill.C. includes the following ex- 
periments at NIKHEF and Lund: complementary studies of 
single-nucleon knockout and single-nucleon wave functions using 
electromagnetic interactions and single-particle densities of sd-shell 
nuclei. Section |I.D. discusses preparations for future work at CE- 
BAF: electronics for the CLAS region 1 drift chamber Section Ill. 


includes theoretical work on parity-violating electron scattering and 
nuclear structure. 


5702 (JINR-4-50-91) JINR rapid communications. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
40p. (In Russian). Order Number DE93611027. Source: OSTI; 
NTIS (US Sales Only); INIS. 


The items were processed separately for the data base. 


5703 (LBL-33333) Nuclear Science Division 1992 annual 
report. Myers, W.D. (ed.). Lawrence Berkeley Lab., CA (United 
States). Apr 1993. 161p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE94000725. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains short papers from research conducted at 
Lawrence Berkeley Laboratory in Nuclear Physics. The categories 
of these papers are: Low-Energy Research Program; Bevalac Re- 
search Program; Relativistic Nuclear Collisions Program; Nuclear 
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Theory Program; Nuclear Data Evaluation Program; and 88-Inch 
Cyclotron Operations. 


6631 Nuclear Structure 
Refer also to citation(s) 5614, 5732, 5737, 5826 


5704 (ANL/PHY/CP-80702) A single particle energies. 
Bodmer, A.R. (illinois Univ., Chicago, IL (United States). Dept. of 
Physics); Usmani, Q.N.; Sami, M. Argonne National Lab., IL 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Grant INT- 
9216662. (CONF-9306259-1: 17. international workshop on 
condensed matter theories, Nathiagali (Pakistan), 18-24 Jun 1993). 
Order Number DE93041163. Source: OSTI; NTIS; INIS; GPO Dep. 

We consider the binding energies of A hypernuclei (HN), in par- 
ticular the single-particle (s.p.) energy data, which have been 
obtained for a wide range of HN with mass numbers A < 89 and 
for orbital angular momenta f, < 4. We briefly review some of the 
relevant properties of A hypernuclei. These are nuclei ,4Z with 
baryon number A in which a single A hyperon (baryon number = 1) 
is bound to an ordinary nucleus 4Z consisting of A - 1 nucleons = 
Z protons + N neutrons. The A hyperon is neutral, has spin 1/2, 
strangeness S = —1, isospin | = O and a mass Mg = 1116 MeV/c?. 
Although the A interacts with a nucleon, its interaction is only about 
half as strong as that between two nucleons, and thus very roughly 
Van * 0.5 Vyn. As a result, the two-body AN system is unbound, 
and the lightest bound HN is the three-body hypertriton ,5H in 
which the A is bound to a deuteron with the A-d separation energy 
being only = 0.1 MeV corresponding to an exponential tail of ra- 
dius ~ 15 fm! In strong interactions the strangeness S is of course 
conserved, and the A is distinct from the nucleons. In a HN 
strangeness changes only in the weak decays of the A which can 
decay either via “free” pionic decay A — N + = or via induced de- 
cay A +N — N +N which is only possible in the presence of 


nucleons. Because of the small energy release the pionic decay is 
strongly suppressed in all but the lightest HN and the induced de- 
cay dominates. However, the weak decay lifetime ~ 10-'°s is in 
fact close to the lifetime of a free A. Since this is much longer than 
the strong interaction time ~ 10-22s we can ignore the weak inter- 


actions when considering the binding of HN, just as for ordinary 
nuclei. 


5705 (ANL/PHY/CP-—80892) Nuclear structure studies with 
intermediate energy probes. Lee, T.S.H. Argonne National Lab., 
IL (United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9305293—1: International symposium on nuclear structure physics 
today, Taiwan (China), 11-14 May 1993). Order Number 
DE94001460. Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear structure studies with pions are reviewed. Results from a 
recent study of 1 p-shell nuclei using (e,e’), (2, 7’), and (+,7) reac- 
tions are reported. Future nuclear structure studies with GeV 
electrons at CEBAF are aiso briefly discussed. 


5706 (CONF-930867-3) Probing the nuclear multipole re- 
sponse with intermediate energy heavy-ion scattering. Beene, 
J.R. Oak Ridge National Lab., TN (United States). [1993]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Gull Lake nuclear physics con- 
ference on giant resonances; Gull Lake, MI (United States); 17-21 
Aug 1993. Order Number DE94002786. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The study of giant resonances using intermediate energy heavy- 
ion elastic scattering is discussed with emphasis on the potential of 
these probes for exploration of strengths above the giant dipole 
resonance (GDR) in singles and in decay experiments. Recent re- 
sults on two phonon GDR strength are presented. 


5707 (DOE/ER/40343-7) Pion-nucleus interactions and 
the STAR experiment at RHIC: Progress report, 1990-1993. 
Moore, C.F. Texas Univ., Austin, TX (United States). Dept. of 
Physics. Sep 1993. 75p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-87ER40343. Order Number 
DE94000658. Source: OSTI; NTIS; INIS; GPO Dep. 





This report summarizes the work carried out by personnel from 
the University of Texas at Austin at the Los Alamos Clinton P. An- 
derson Meson Physics Facility (LAMPF) during the calendar years 
1990-1993 and on the STAR experiment at RHIC under grant DE- 
FGO5-87ER40343 between the University of Texas at Austin and 
the United States Department of Energy. A brief overview of work 
supported by this grant is given in Section 2. An account of the 
study of the double giant resonances in pion double charge ex- 
change forms Section 3. This report contains a list of published 
papers and preprints in Section 6, invited talks in Section 7, and 
abstracts in Section 8. These papers summarize experiments in- 
volving participants supported by this grant and indicate the work 
accomplished by these participants in this program of medium 
energy nuclear physics research. Section 9 contains a list of per- 
sonnel who have participated in this research program. 


5708 (lJA-1481, pp. 8) New free-energy models for non- 
uniform charged particle fluid mixtures as related to liquid 
structure and freezing. Rosenfeld, Y. Israel Atomic Energy Com- 
mission, Tel Aviv (Israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 2729p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ROSENFELD FORCE/electrolytes; FREE 
ENERGY; LIQUIDS; ELECTROLYTES 


5709 (IA-1481, pp. 9) Free-energy model for charged 
Yukawa mixtures: Asymptotic strong coupling limit and 
non-linear mixing rule. Rosenfeld, Y. Israel Atomic Energy Com- 
mission, Tel Aviv (israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 2729p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ROSENFELD FORCE/strong-coupling 
model; FREE ENERGY; YUKAWA POTENTIAL 


5710 (IA-1481, pp. 9) Screening potentials in strongly 
coupled plasmas: Recent ‘extra long’ simulations revisited. 


Rosenfeld, Y. Israel Atomic Energy Commission, Tel Aviv (Israel). 
Licensing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. NUCLEAR SCREENING/plasma confine- 
ment; COMPUTERIZED SIMULATION 


5711 (INIS-RU-359, pp. 9-11) Magnitudes for systematiza- 
tion of diffusivity phenomenon in isotope charge density 
distribution. Khomich, A.A. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Shevchenko, N.G.; Buki, 
A.Yu.; Polishchuk, V.N.; Mazan’ko, B.V. Gosudarstvennyj Komitet 
po lspol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (in Russian). In Nuclear-physical researchs (Theory and 
experiments): — Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Magnitudes for characterizing diffusiveness of isotope charge 
density distribution are suggested. The magnitudes can be used 
for systematization of experimental data on neutron effect on diffu- 
siveness of charge distributions, especially in the cases, when 
charge density distribution is determined in experiments, using 
model-independent method. The results are illustrated by 5°:52.54Cr 
and 74,76,78.80,82S6 isotopes. 3 refs., 1 tab., 1 fig. 


5712 (INIS-RU-359, pp. 11-16) Charge densities of sp- and 
sd-shell nuclei and occupation numbers of 2s states. Gul’karov, 
.S. (Tashkentskij Politekhnicheskij Inst., Tashkent (Uzbekistan)); 
Kuprikov, V.I.; Mansurov, M.M. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuclear-physical researchs (Theory and 
experiments):  Scientific-technical collection. | Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Charge density distributions (CDD) and CDD differences of 24 
sp- and sd-shell nuclei were calculated using wave functions of 
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harmonic oscillator in assumption of partial occupation of shell 
states near Fermi surface. The effect of dynamic nucleus deforma- 
tion and electromagnetic nucleon structure on CDD is illustrated. 
Proton numbers (n) on 25 shell have been determined. They are 
correlated with the data on single-nucleon transfer stripping and 
pickup) reactions. For nuclei with 10<A<60 nj, values grow 
monotonously from 0 to 2. 16 refs., 1 tab., 3 figs. 


5713 (INIS-RU-359, pp. 16-20) Change in occupation 
numbers of shell states under nucleon addition to 
a nucleus. Gul'karov, |.S.  (Tashkentskij Politekhnicheskij 
Inst., Tashkent (Uzbekistan)). Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuciear-physical researchs (Theory and 
experiments): —_Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Charge density distributions (CDD) and CDD differences of '4N, 
15N, 1O and **Mg, 7©Mg, 78Si nuclei were calculated. They are 
correlated both with exact data on electron scattering and with re- 
sults of realistic calculations by means of 2iw shell model and 
Brown-Wildenthal. Occupation numbers of shell states of men- 
tioned nuclei and their changes in result of one or several nucleon 
addition to the nucleus were determined. 11 refs., 2 tabs., 2 figs. 


5714 (INIS-RU-359, pp. 23-24) Charge distributions of 
strontium isotopes. Kuprikov, V.!. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Soznik, A.P.; Tarasov, V.N. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Variations of charge density distribution in 7°-'Sr isotopes 
were investigated on the basis of Hartree-Fock method with effec- 
tive Skyrme type interaction. It is shown that results of calculating 
changes of mean square charge radii, as well as values of 
quadrupole deformation of strontium isotopes agree satisfactorily 
with availatle experimental data. 7 refs., 1 fig. 


5715 (INIS-RU-359, pp. 25) Experimental verification of 
transverse sum rules on “He. Buki, A.Yu. (AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Shevchenko, N.G.; 
Polishchuk, V.N.; Mazan’ko, B.V.; Khomich, A.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-lssledovatel'skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i; AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1990. 98p. (In Russian). In Nuclear-physical 
researchs (Theory and experiments): Scientific-technical collection. 
Order Number DE94608125. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Values of transverse form factor of “He nucleus at effective 
3-momentum transfer q=0.75; 0.85; 0.95 were obtained. Experi- 
mental results are correlated with calculation according to 
electronuclear sum rules. The observed agreement between calcu- 
lation and experiment limits the contribution of meson 
exchange-currents in considered of range. 1 refs., 1 tab. 


5716 (INIS-RU-359, pp. 26-28) Investigations of ®Li elec- 
tromagnetic structure in the framework of microscopic 
models. Ryzhikh, G.G. (AN SSSR, Moscow (Russian Federa- 
tion). Inst. Yadernykh  Issledovanij); Ehramzhyan, R.A; 
Kukulin, V.I.; Chuvil'skij, Yu.M. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuclear-physical researchs (Theory and 
experiments):  Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 
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Development of multicluster dynamic model with projection using 
antisymmetrization of its wave function is suggested. Results of 
calculations for elastic electromagnetic form factors and static char- 
acteristics of ®Li nucleus, obtained in the framework of both 
methods, are presented. 7 refs., 1 tab., 2 figs. 


5717 (INIS-RU-359, pp. 30-32) Form factors and radiative 
widths of giant multipole resonances. Denisov, V.Yu. (AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij). Go- 
sudarstvennyj Komitet po _ Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (in Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Simple anaiytical relations for form factors of inelastic electron 
scattering in Born approximation and for widths of direct +-decay of 
isovector and isoscalar giant multipole resonances were obtained 
in zero sound approximation with account of dynamic relations of 
density oscillations in nucleus volume and on its surface. The de- 


termined values correspond satisfactorily with experimental data. 7 
refs. 


5718 (IPNO-TH-92-21) Core polarization and non local re- 
sponse of metal clusters. Lipparini, E. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire); Pederiva, F. Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire. 1992. 13p. Order 
Number DE94609749. Source: OSTI; NTIS (US Sales Only); INIS. 

The random phase approximation is generalized to include the 
effects of core polarization and non local potentials. Core polariza- 
tion can explain the blue shift of the dipole mode recently observed 
in silver clusters. Non local effects introduce in the dipole fre- 
quency a dependence on the crystalline mass which is crucial to 
explain the data in lithium. (author) 18 refs.; 2 tabs. 


5719 (IPNO-TH-92-81) Pairing Hamiltonian by a path inte- 
gral Monte Carlo procedure. Cerf, N. (Brussels Univ. (Belgium). 
Inst. d’Astronomie et d’Astrophysique); Martin, O. Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire. Sep 1992. 14p. 
Order Number DE94609727. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A Monte Carlo approach is presented for the treatment of the 
pairing force in nuclear systems. This method is computationally ef- 
ficient and very simple to implement. Numerical results are given 
and compared to an exact calculation and to the predictions of 
Bardeen-Cooper-Schrieffer (BCS) theory. (author) 21 refs.; 1 fig.; 2 
tabs. 


5720 (IPNO-TH-92-103) Nuclear pairing correlations by a 
quantum Monte Carlo method. Cerf, N. (Brussels Univ. (Bel- 
gium). Inst. d’Astronomie et d'Astrophysique). Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. Dec 1992. 34p. Order 
Number DE94609726. Source: OSTI; NTIS (US Sales Only); INIS. 

A quantum Monte Carlo approach is applied to the treatment of 
the pairing force in nuclear systems. The method makes possible 
the calculation of the pairing energy and the pair occupation proba- 
bilities for the ground state. It is computationally efficient, and also 
very simple to implement. The reliability of the method is checked 
with the use of two exactly solvable schematic shell models. The 
computed pairing energy is also compared with the predictions of 
several approximation methods of common use. Numerical results 
for some nuclei with a realistic interaction are also provided. (au- 
thor) 44 refs.; 4 figs.; 2 tabs. 


5721 (JINR-E-4-92-521) Dipole torus mode in nuclear 
fluid-dynamics. Bastrukov, S.l. (Saratovskij Gosudarstvennyj 
Univ., Saratov (Russian Federation)); Misicu, S.; Sushkov, A.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Theoretical Physics. 1992. 15p. Order Number DE94608183. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Phys., A. 

The nuclear fluid-dynamics is applied to the study of a dipole 
electric response related to the transverse poloidal oscillations of a 
particle flow. This response is associated with excitation in the 
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nucleus volume of the spherical Hill vortex - toruslike current struc- 
ture harmonically oscillating in time; the nucleus shape remains to 
be spherical. Some hints for futher experiments are suggested. 42 
refs.; 3 figs. 


5722 (JINR-R-6-92-470) Coriolos mixing of the octupole- 
vibrational states in '*®Gd. Gromov, K.Ya. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems); 
Usmanov, P.N.; Kholmatov, A.Kh.; Butabaev, Yu.S.; Niyazov, R.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Problems. 1992. 10p. (In Russian). Order Number 
DE94608184. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Organizing Committee of the 43-d International 
Meeting on Nuclear Spectroscopy and Atomic Nucleus Structure, 
Dubna, 1993. 

The Coriolis mixing of the negative parity states in the '®Gd in 
the framework of the phenomenological model is considered. The 
energy values and branching ratios of E1-transition proceeding 
from octupole bands states are described. The E1-transition possi- 
bilities proceeding from K*=2~ band levels are discussed, as well 
as E2-transitions probabilities inside the K("=)—, 1— and 2~ bands 
are calculated. 15 refs.; 3 figs.; 4 tabs. 


5723 (JINR-R-7-92-448) Nonequilibrium nucleons in 
heavy-ion-induced reactions. Fedotov, S.|. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1992. 10p. (In Russian). Order Number DE94608185. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A model is proposed for the emission of nonequilibrium nucleons 
in reactions with nonrelativistic heavy ions. It is supposed that a 
considerable amount of the kinetic energy of relative motion trans- 
fered to the intrinsic degrees of freedom results in the excitation of 
high-lying collective states of the phonon type. The decay of these 
states via interaction with noncollective states and emission of light 
particles are considered; and the differential cross section of the 
emission of this particles is determined. 9 refs. 


5724 (LBL-34782) The relativistic treatment of symmetric 
and asymmetric nuclear matter. Huber, H. (Ludwig-Maximilians- 
Universitaet Muenchen, Garching (Germany). Sektion Physik); 
Weigel, M.K.; Weber, F. Lawrence Berkeley Lab., CA (United 
States). 4 Nov 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO3-76SF00098. (CONF-930999— 
1: NATO Advanced Study Institute on hot and dense nuclear 
matter, Bodrum (Turkey), 26 Sep - 9 oct 1993). Order Number 
DE94003891. Source: OSTI; NTIS; INIS; GPO Dep. 

In the framework of relativistic nuclear field theory the authors 
discuss and compare the different approaches in the treatment of 
nuclear-many-problem with inclusion of two-body correlations. The 
equations are solved self-consistently in the full Dirac space, so 
avoiding the ambiguities in the choice of the effective scattering 
amplitude. The results are compared with the standard method, 
where one only determines the scattering amplitude for positive 
energy spinors. Furthermore they tested the assumption of momen- 
tum independent self-energy. The results for asymmetric matter are 
in the structure similar to the outcome of the relativistic Hartree- 
Fock approximation, but differ from the nonrelativistic treatment. 
The agreement with the empirical values is quite satisfactory. 


5725 (OUP-93-19) Neutron star properties from modern 
meson-exchange potential models. Engvik, L. (Fysisk Inst., Oslo 
Univ. (Norway)); Hjort-Jensen, M.; Osnes, E.; Bao, G.; Oestgaard, 
E. Oslo Univ. (Norway). Fysisk Inst. Sep 1993. 29p. Order Number 
DE94608186. Source: OSTI; NTIS; INIS 

In this work the authors calculate the total mass, radius, moment 
of inertia, and surface gravitational redshift for neutron stars using 
various equations of state (EOS). The latter are derived from the 
recent meson-exchange potential models of the Bonn group, and 
both a non-relativistic and a relativistic EOS are derived. Of impor- 
tance here is the fact that relativistic Brueckner-Hartree-Fock 
calculations for symmetric nuclear matter meet the empirical data, 
which are not reproduced by non-relativistic calculations. Relativis- 
tic effects are known to be important at high densities, giving an 
increased repulsion. This leads to a stiffer EOS compared to the 
EOS derived with a non-relativistic approach. Both the non- 
relativistic and the relativistic EOS yield values for moment of 





inertia and redshifts in agreement with the accepted values. The 
relativistic EOS yields, however, too large mass and radius. The 
implications are discussed. 53 refs., 6 figs., 2 tabs. 


5726 (RAL—93-034) The nucleon spin crisis bible. Close, 
F.E. Rutherford Appleton Lab., Chilton (United Kingdom). Jun 
1993. 22p. (CONF-9305241-—: 6. international workshop on per- 
spectives in intermediate energy nuclear physics, Trieste (Italy), 
4-7 May 1993). Order Number DE94608187. Source: OSTI; NTIS 
(US Sales Only); INIS. 

When the new data on polarised lepton nucleon scattering are 
compared at the same value of Q? and with a common set of as- 
sumptions, a consistent picture of the spin content of the nucleon 
begins to emerge. Higher order effects in O(as), higher twist 
effects, modern data on unpolarised structure functions and an up- 
dated value for F/D are all important in analysing the data. The 
detailed x dependences of the polarisation asymmetry in the va- 
lence quark region are shown to confirm 20 year old predictions of 
the quark model and | argue that these are an important ingredient 
in decoding the nucleon spin puzzie. (author). 


6632 Radioactivity and Electromagnetic Transi- 
tions (Excluding Fission) 


5727 (EUR-15155) Annual progress report on nuclear 
data 1992. Hansen, H.H. (ed.). Commission of the European 
Communities, Geel (Belgium). Central Bureau for Nuclear Mea- 
surements. ©Jun 1993. 61p. Sponsored by Commission of the 
European Communities, Brussels (Belgium). (INDC(EUR)—027/G). 
Source: OSTI; NTIS (US Sales Only); Office for Official Publications 
of the European Communities, 2, rue Mercier, L-2985 Luxembourg. 

This is the 1992 annual report on nuclear data from the Central 
Bureau for Nuclear Measurements, Geel (Belgium). Work on stan- 
dard neutron cross sections included 2°°U(n,f)/H(n,n) with Frisch 
gridded ionization chambers and using octacosanol samples. 
Mass, energy, and angular distribution of fission fragments for 
237 Np(n,f) from 0.5 to 5.5 MeV neutron energy. Alpha decay proba- 
bilities of 25°Pu. In the area of nuclear data for fission technology, 
@ measurement on the normalization of the 7°°Pu fission cross 
sections was performed. Parameters for 384 resonances in *®Ni 
and 350 resonances in ®°Ni have been analyzed up to 1 MeV and 
800 KeV, respectively. In the field of nuclear data for fusion tech- 
nology, double differential neutron emission cross sections for 
®Be(n,2n) for incident neutron energies between 0. 6 and 11.1 
MeV have been reported. Extensive measurements of the neutron 
decay cross sections of 2°7Pb have been made. In the radionuclide 
metrology subproject contributions were made by the preparation 
of low energy x-ray standard sources, measurements of K- shell 
fluorescence yields, standardization of a '5*Eu solution, evaluation 
of the second EUROMET intercomparison of '%?ir brachytherapy 
sources, and low level measurements on volcanic rock, archeologi- 
cal ceramics, soil and river sediments. Work was also reported in 
neutron metrology, major facilities upgrades, radiation physics, and 
support for a number of PhD projects. 


5728 (INIS-RU-359, pp. 3-5) Program of the M1-excitation 
investigations with first-phase electron accelerator NilYaF 
MGU. Ishkhanov, B.S. (Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki); Kapitonov, |.M.; Mokeev, V.I. Gosudarstvennyj Komitet po 
ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuclear-physical researchs (Theory and 
experiments): — Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to the program of experimental investiga- 
tions into Mi-state of nuclei, conducted with first-phase electron 
accelerator NIl[YaF MGU. Cooperative analysis of (+7, +’)-, (e,e’)-, 
(p,p’)-reaction data enables to determine the contributions of orbital 
and spin magnetism, to study the dependence of form factor on 
momentum transfer. These data provide for detailed analysis of ad- 
equacy of model descriptions of low-laying M1-excitations. 8 refs., 
1 tab., 1 fig. 


66 PHYSICS 
6633 Nuclear Reactions and Scattering, General 


5729 (JINR-R-6-92-531) Influence of shell closure on the 
6(E2/M1) multipole mixture for forbidden magnetic dipole 
transitions. Morozov, V.A. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems. 1992. 10p. (in 
Russian). Order Number DE94608202. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Yad. Fiz. 

The analysis of the reduced multipole mixing ratio 6(E2/M1)E., 
was performed for |-forbidden M1-transitions. It was shown that 
these parameters have minimum in their absolute value at the shell 
or subshell closure in nuclei. It was also established by analysing 
the forbiddence factors F(M1) that the proton number Z=15 is the 
magic one, as the neutron number N=15. 12 refs.; 3 figs.; 4 tabs. 


6633 Nuclear Reactions and Scattering, General 
Refer also to citation(s) 5056 


5730 (INIS-mf-13732, pp. 7) The story of giant reso- 
nances decay in “°Ca. Lameie Rashti, Mohammad (Atomic 
Energy Organization of Iran, Teheran (iran, Islamic Republic of). 
Nuclear Research Centre). Iranian Physics Society, Teheran (iran, 
Islamic Republic of). 1992. 44p. (in Persian). (CONF-9208244—: 
lran’s physics conference, Tehran (iran, Islamic Republic of), 31 
Aug - 3 sep 1992). In Abstract of articles from Iran’s physics con- 
ference. Order Number DE94608691. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CALCIUM 40/giant resonance; ANGULAR 
DISTRIBUTION; CALCIUM 40 BEAMS; CROSS SECTIONS; IN- 
ELASTIC SCATTERING; PROTON SPECTRA 


5731 (INIS-mf-13732, pp. 9) Study of nuclear reactions 
with low cross sections. Afarideh, H. (Atomic Energy Organiza- 
tion of Iran, Tehran (iran, Islamic Republic of). Nuclear Research 
Centre); Miri, H.; Hadizadeh, M.H. Iranian Physics Society, 
Teheran (iran, Islamic Republic of). 1992. 44p. (In Persian). 
(CONF-9208244-: Iran’s physics conference, Tehran (Iran, Islamic 
Republic of), 31 Aug - 3 sep 1992). In Abstract of articles from 
lran’s physics conference. Order Number DE94608691. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. DEUTERON REACTIONS/differential 
cross sections; PROTON REACTIONS/differential cross sections; 
BORON 10 TARGET; CROSS SECTIONS; MAGNESIUM 24 TAR- 
GET; MAGNESIUM 26 TARGET; NUCLEAR REACTIONS; VAN 
DE GRAAFF ACCELERATORS 


5732 (INIS-RU-359, pp. 40-44) Perspectives of nuclear 
structure investigation in electromagnetic interactions. 
Nagornyj, S.l. (AN  Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst.); Kasatkin, Yu.A.;  Zayats, A.A.; 
Zolenko, V.A.; Kirichenko, |.K. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (in Russian). In Nuclear-physical researchs (Theory and 
experiments): Scientific-technical collection. | Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Critical analysis of present-day state and prospects of nuclear 
structure investigation in electromagnetic processes was con- 
ducted. Problems of distinguishing structural effects in observed 
reaction characteristics are discussed. Attention is paid to meeting 
the requirements of covariance and gauge invariance, as well as to 
the effects of rescattering in final state. Possibilities of investigating 
nonnucleon degrees of freedom in nuclei in electromagnetic pro- 
cesses are analyzed. 7 refs., 3 figs. 


5733 (INIS-RU-359, pp. 45-49) Application of the Bethe- 
Salpeter formalism to study on electromagnetic processes on 
the lightest nuclei. Korchin, A.Yu. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Shebeko, A.V. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i; AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1990. 98p. (In Russian). In Nuclear-physical 
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researchs (Theory and experiments): Scientific-technical collection. 
Order Number DE94608125. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Some problems of applying Bethe-Salpeter (BS) formalism to in- 
vestigation of electromagnetic processes on the lightest nuclei are 
discussed. The main attention is paid to the problem of providing 
gauge independence of transition s-matrix. The method of con- 
structing electromagnetic current, based on ‘elongation’ of 
derivatives in BS equation, is considered. Brief review of the latest 
studies, in which BS equation is used for calculation factors of elas- 
tic electron scattering on deuteron and triton, is presented. 12 refs. 


6634 Specific Nuclear Reactions and Scattering 


Refer also to citation(s) 5677, 5705, 5706, 5707, 5727, 5728, 
5771, 6009 


5734 (ANL/NDM-—130) Fast-neutron interaction with the 
fission product ' Rh. Smith, A.B. (Argonne National Lab., IL 
(United States)); Guenther, P.T. Argonne National Lab., IL (United 
States). Sep 1993. 40p. Sponsored by USDOE, Washington, DC 
(United States);Arizona Univ., Tucson, AZ (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94002815. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Neutron total and differential elastic- and inelastic-scattering 
cross sections of '°°Rh are measured from ~ 0.7 to 4.5 MeV (to- 
tals) and from ~ 1.5 to 10 MeV (scattering) with sufficient detail to 
define the energy-averaged behavior of the neutron processes. 
Neutrons corresponding to excitations of groups of levels at 334 + 
13, 536 + 10, 648 + 25, 796 + 20, 864 + 22, 1120 + 22, 1279 + 
60, 1481 + 27 and 1683 + 39 keV were observed. Additional 
groups at 1840 + 79 and 1991 + 71 key were tentatively identi- 
fied. Assuming the target is a collective nucleus reasonably 
approximated by a simple one-phonon vibrator, spherical-optical, 
dispersive-optical, and coupled-channels models were developed 
from the data base with attention to the parameterization of the 
large inelastic-scattering cross sections. The physical properties of 
these models are compared with theoretical predictions and the 
systematics of similar model parameterizations in this mass region. 
In particular, it is shown that the inelastic-scattering cross section 
of the '°Rh fission product is large at the relatively low energies 
of applied interest. 


5735 (BNL-49454) Electron identification in the PHENIX 
experiment using a tracking TRD. O'Brien, E. (Brookhaven Na- 
tional Lab., Upton, NY (United States)); Bennett, M.; Cherniatin, V. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930636-7: 10. international 
conference on ultra-relativistic nucleus-nucleus collisions, Bor- 
laenge (Sweden), 20-24 Jun 1993). Order Number DE94001896. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Measuring dielectron physics signals at RHIC will require the 
ability to separate electrons from pions to a level of better than 2 x 
10—* over momenta ranging from 0.1 GeV/c to 5.0 GeV/c. Particle 
identification over this momentum range is realized in the PHENIX 
detector at RHIC by a combination of detector subsystems, one of 
which is a tracking TRD. The PHENIX tracking TRD allows 
electron-pion separation utilizing both TR and dE/dx information, 
while simultaneously tracking charged particles with good position 
accuracy. The electron-pion separation of this device is better than 


3 x 10-% for particles with momenta ranging from 250 MeV/c to 
over 10 GeV/c. 


5736 (BNL-49466) Negative binomial distribution fits to 
multiplicity distributions in restricted 57 intervals from central 
%O + Cu collisions at 14.6A GeV/c and their implication for 
“intermittency”. Tannenbaum, M.J. (Brookhaven National Lab., 
Upton, NY (United States)); Kang, J. E802 Collaboration. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930636-5: 10. international 
conference on ultra-relativistic nucleus-nucleus collisions, Bor- 
laenge (Sweden), 20-24 Jun 1993). Order Number DE94001389. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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Fluctuations in pseudorapidity of charged particles from central 
(ZCAL) collisions of 1*O + Cu at 14.6 A-GeV/c have been analyzed 
by the E802 Collaboration using the method of normalized factorial 
moments as a function of the interval An. In agreement with previ- 
ous measurements, an apparent power-law growth of moments 
with decreasing interval is observed down to An ~ 0.1. Experience 
with E; distributions suggests that fluctuations of multiplicity and 
transverse energy can be well described by Gamma or Negative 
Binomial Distributions (NBD) and excellent fits to NBD were ob- 
tained in all An bins. The « parameter of the NBD fit was found to 
increase linearly with the An interval, which due to the well known 
property of the NBD under convolution, indicates that the multiplic- 
ity distributions in adjacent bins of pseudorapidity An ~ 0.1 are 
largely statistically independent. 


5737 (BNL-49595) What can be learned about meson nu- 
cleon interactions and nuclear structure from K* total cross 
sections. Sawafta, R. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States) ;United States-lsrael Binational Science Founda- 
tion, Jerusalem (israel). DOE Contract AC02-76CH00016. 
(CONF-9309281—1: 5. international meson-nucleon symposium, 
Boulder, CO (United States), 6-10 Sep 1993). Order Number 
DE94003198. Source: OSTI; NTIS; INIS; GPO Dep. 

K+ total cross sections on deuterium, ®Li, 1*C, 28Si and *°Ca 
have been measured at four momenta in the range of 480-714 
MeV/c. This study has revealed important modifications of the free- 
space K*-nucleon interaction when the nucleon is embedded in a 
nucleus. Some of the suggested modifications include unconven- 
tional nuclear medium effects such as partial quark deconfinement, 
mass rescaling of nuclear pionic fields or pion excess in nuclei and 
meson exchange currents. 


5738 (BNL-49650) Summary: Hadron dynamics sessions. 
Carroll, A.S. (Brookhaven National Lab., Upton, NY (United 
States)); Londergan, J.T. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-930389- 
25: Future directions in particle and nuclear physics at multi-GeV 
hadron beam facilities, Upton, NY (United States), 4-6 Mar 1993). 
Order Number DE94003011. Source: OSTI; NTIS; INIS; GPO Dep. 
Four sessions on Hadron Dynamics were organized at this 
Workshop. The first topic, QCD Exclusive Reactions and Color 
Transparency, featured talks by Ralston, Heppelman and Strikman; 
the second, QCD and Inclusive Reactions had talks by Garvey, 
Speth and Kisslinger. The third dynamics session, Medium Modifi- 
cation of Elementary Interactions had contributions from 
Kopeliovich, Alves and Gyulassy; the fourth session Pre-QCD Dy- 
namics and Scattering, had talks by Harris, Myhrer and Brown. An 
additional joint Spectroscopy/Dynamics session featured talks by 
Zumbro, Johnson and McClelland. These contributions are 
reviewed briefly in this summary. Two additional joint sessions be- 
tween Dynamics and 7 physics are reviewed by the organizers of 
the Eta sessions. In such a brief review there is no way the au- 
thors can adequately summarize the details of the physics 
presented here. As a result, they concentrate only on brief impres- 
sionistic sketches of the physics topics discussed and their 
interrelations. They include no bibliography in this summary, but 
simply refer to the talks given in more detail in the Workshop pro- 
ceedings. They focus on topics which were common to several 
presentations in these sessions. First, nuclear and particle descrip- 
tions of phenomena are now clearly converging, in both a 
qualitative and quantitative sense; they show several examples of 
this convergence. Second, an important issue in hadron dynamics 
is the extent to which elementary interactions are modified in nuclei 
at high energies and/or densities, and they illustrate some of these 
medium effects. Finally, they focus on those dynamical issues 
where hadron facilities can make an important, or even a unique, 
contribution to the knowledge of particle and nuclear physics. 


5739 (BNL-49710) Neutron scattering and absorption 
properties. Holden, N.E. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. Order Num- 
ber DE94003613. Source: OSTI; NTIS; INIS; GPO Dep. 





The Table in this report presents an evaluated set of values for 
the experimental quantities, which characterize the properties for 
scattering and absorption of neutrons. The neutron cross section is 
given for room temperature neutrons, 20.43°C, corresponds to a 
thermal neutron energy of 0.0253 electron volts (eV) or a neutron 
velocity of 2200 meters/second. The neutron resonance integral is 
defined over the energy range from 0.5 eV to 0.1 x 10° eV, or 0.1 
MeV. A list of the major references used is given below. The litera- 
ture cutoff data is October 1993. Uncertainties are given in 
parentheses. Parentheses with two or more numbers indicate val- 
ues to the excited states(s) and to the ground state of the product 
nucleus. 


5740 (CEA-CONF—-11415) Elastic scattering and total 
cross sections of polarized neutrons on polarized protons at 
Saturne Il. Lehar, F. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. d'Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de I'Instrumentation Asso- 
ciee. 1992. 15p. (CONF-9201107-: Adriatico research conference 
on polarization dynamics in nuclear and particle physics, Trieste 
(Italy), 7-10 Jan 1992). Order Number DE94609800. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Neutron-proton total cross section differences Aor and Ao, as 
well as elastic scattering observables (including the differential 
cross sections), measured at SATURNE Il, are presented. A major 
part of results was measured using the quasimonoenergetic polar- 
ized neutron beam and/or the polarized proton target. At several 
energies data are compared with measurements obtained in other 
laboratories. First direct reconstructions of the np scattering matrix 
at 0.84 and 0.88 GeV are shown. (author). 


5741 (CONF-9309268-1) Angular-momentum effects in 
subbarrier fusion. Halbert, M.L.; Beene, J.R. Oak Ridge National 
Lab., TN (United States). [1993]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 16. Brazilian workshop on nuclear physics; Sao Paulo 
(Brazil); 8-12 Sep 1993. Order Number DE94002442. Source: 
OSTI; NTIS; INIS; GPO Dep. 

It has been known since about 1980 that fusion of heavy ions is 
greatly enhanced below the Coulomb barrier compared with normal 
barrier-penetration expectations. The excitation function for fusion 
of Ni + '°°Mo measured in collaboration with a group at Wash- 
ington University shows the effect clearly. The barrier energy is 
about 142 MeV; the lowest point is at about 90% of the barrier 
energy. The dotted curve is the prediction of a one-dimensional- 
barrier-penetration calculation of a type that reproduces the fusion 
of light projectiles very well. Several theoretical approaches have 
been successful in explaining the enhancement seen in much of 
the excitation-function data, but it cannot be said that a full under- 
standing of the physics is in hand even after more than a decade 
of hard work. In fact, the reasonable success of several rather dif- 
ferent models shows that the underlying phenomena are not well 
understood. Other types of data might be helpful in distinguishing 
among the many different theoretical approaches. An important 
kind of information not measured in most of the experiments is the 
dependence on 4, the angular momentum of the fusing system. We 
obtained such information on the cross sections, of, as a function 
of £ for the fusion of *Ni and '°°Mo using the Spin Spectrometer. 
This paper will first review the experimental method and data and 


then present results from a more sophisticated analysis of the 
same data. 


5742 (DOE/ER/40246-8) Neutron scattering studies in the 
actinide region: Progress report, August 1, 1992—July 31, 1993. 
Kegel, G.H.R.; Egan, J.J. Massachusetts Univ., Lowell, MA (United 
States). Radiation Lab. Sep 1993. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER40246. 
Order Number DE94001740. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Prompt fission 
neutron energy spectra for 2°5U and 2°°Pu; Two-parameter mea- 
surement of nuclear lifetimes; “Black” neutron detector; Data 
reduction techniques for neutron scattering experiments; Inelastic 
neutron scattering studies in '®’Au; Elastic and inelastic scattering 
studies in 2°°Pu; and neutron induced defects in silicon dioxide 
MOS structures. 
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5743 (DOE/ER/40410-5) Electromagnetic studies of nu- 
cleon and nuclear structure. Heisenberg, J.H.; Calarco, J.R.; 
Hersman, F.W.; Dawson, J.-F. New Hampshire Univ., Durham, NH 
(United States). Dept. of Physics. Jun 1998. 62p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER40410. Order Number DE94001641. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Important objectives of the group are the study of subatomic 
structure through experimental measurements and the interpreta- 
tion of the data through modeling. The common theme that unifies 
the studies of strong interactions and hadronic systems is the effort 
to determine the electromagnetic response as completely as possi- 
ble. The general approach is coincidence detection of exclusive 
final states and determination of the dependence on the spin vari- 
ables using polarized beams and targets and outgoing nucleon 
polarimetry. Direct reaction and giant resonance studies of electron 
quasi-elastic scattering on '*C and '®O are reported, as well as 
work on nuclear structure models and instrumentation develop- 
ment. 


5744 (FEI-2168) Cross sections of radiative capture, neu- 
tron transmissions and mean resonance parameters for series 
of nuclei-fission products. Bokhovko, M.V. (and others); Voevod- 
skij, A.A.; Kononov, V.N. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst. 1991. 18p. (in Russian). Order 
Number DE94608214. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of the measuring and analysing neutron transmis- 
sions for Rh and 'S°Eu from 5 to 1000 keV and capture cross 
sections for Rh, Cs, 147:152Sm, 151:153Eu and Eugg in the en- 
ergy range 5-400 keV are presented. The measurements were 
carried out at the pulsed Van-de-Graaff accelerator EC-1 FEI using 
the time-of-flight technique. The absolute capture cross sections 
was determined by the saturated resonance method using the 
pulse-height weughting technique. The analysis of the results was 
made using EVPAR programme. 16 refs.; 3 figs.; 5 tabs. 


5745 


(FEl+-2281) Cross sections of gamma quanta pro- 
duction in the 2®Si(n,xy) reactions with 14.1 MeV neutrons. 
Lychagin, A.A. (and others); Devkin, B.V.; Zhuraviev, B.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (Russian Federation). Fiziko-Ehnergeticheskij Inst. 1992. 


13p. (in Russian). Order Number DE94608215. Source: 
NTIS (US Sales Only); INIS. 

The spectrometer for the measurement energy of the prompt 
gamma rays from the reactions of inelastic scattering and radiation 
capture of neutrons are described. The timing selection prompt 
gamma-rays escaped from sample was used to decrease back- 
ground. The measurement have been made of the differential 
cross sections of gamma ray production due to neutron interaction 
with the sample of silicon for incident neutron energy 14,1 MeV. 
Data were obtained using germanium-litium detector positioned at 
70 deg and 90 deg with respect to the incident neutron beam. The 
correction factor of incident neutron attenuation and multiscattering 
and of gamma rays attenuation in sample were calculated by ana- 
lytic method. The gamma ray production cross section for ten 
discrete levels excited by 2°Si(n,x-y) reactions have been evalu- 
ated. 7 refs.; 4 figs.; 1 tab. 


OSTI; 


5746 (IA-1481, pp. 65) Evidence for nonstatistical contri- 
bution to the photoneutron decay of lead, bismuth and 
terbium. Birenbaum, Y.; Berant, Z.; Kahane, S.; Moreh, R.; Wolf, 
A. Israel Atomic Energy Commission, Tel Aviv (Israel). Licensing 
Div. Jul 1993. In Research laboratories annual report 1992. 279p. 
Order Number DE94608124. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. PHOTONUCLEAR REACTIONS/giant res- 
onance; GAMMA RADIATION; THERMAL NEUTRONS 


5747 (INIS-mf-13732, pp. 16) Pseudopotential calculation 
of solids using inverse scattering theory. Nafari, N.; Browni, S. 
lranian Physics Society, Teheran (Iran, Islamic Republic of). 1992. 
44p. (in Persian). (CONF-9208244—: lIran’s physics conference, 
Tehran (iran, Islamic Republic of), 31 Aug - 3 sep 1992). In Ab- 
stract of articles from Iran’s physics conference. Order Number 
DE94608691. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. SOLIDS/potentials; BOUND STATE; 
ELECTRONS; INVERSE SCATTERING PROBLEM; PHASE 
SHIFT; SOLIDS; POTENTIALS; VALENCE 


5748 (INIS-RU-359, pp. 5-8) Inclusive electron scattering 
on “He. Kuplennikov, Eh.L. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Gann, A.V.; Zatserklyanyj, 
A.E.;  Korchin, A.Yu.; Nemashkalo, A.A.; Popov, V.F.; 
Ranyuk, Yu.N.; Startsev, V.I. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (in Russian). In Nuclear-physical researchs (Theory and 
experiments):  Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

New experimental data on inelastic electron scattering on *He 
nucleus in the region of quasi-free peak are presented. Differential 
cross sections of inclusive “He(e,e’) reaction were measured at two 
initial electron beam energies of 0.589 and 1.174 GeV in the range 
of 3-momentum transfer 0.3<q<0.4 GeV/c. Data analysis was con- 
ducted in Yo - scaling approximation with realistic momentum 
nucleon distribution for “He nucleus and in approximation of minor 
interaction duration for Reid potential with soft core. 14 refs., 3 figs. 


5749 (INIS-RU-359, PP. 20-22) Elastic scattering of the 
225 MeV electrons on 7°.72.74,76Ge isotopes. Khomich, A.A. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Shevchenko, N.G.;  Buki, A.Yu.; Mazan’ko, B.V.;  Pol- 
ishchuk, V.N.;  Kuprikov, V.I. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’ny) Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (In Russian). In Nuclear-physical researchs (Theory and 
experiments):  Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Differential cross sections of elastic scattering of 225 MeV elec- 
trons on 7°.72.74,76Ge isotopes were measured. Phase analysis of 
differential cross sections with two-parameter Fermi charge density 
distribution (CDD) was conducted. Results of the experiment are 
correlated with calculations by Hartree-Fock theory. Calculation of 
root-mean-square radii for germanium isotopes, using Hartree-Fock 
method provides similar absoijute values, but doesn’t provide decel- 
eration of radius growth when passing from ’4Ge to 7®Ge. 4 refs., 
2 tabs. 


5750 (INIS-RU-359, pp. 29-30) On the method of model- 
independent multipolar expansion of data on electron 
scattering by nuclei. Dolbilkin, B.S. (AN SSSR, Moscow (Russian 
Federation). Inst. Yadernykh Issledovanij); Lisin, V.P. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is shown that the method of model-independent multipolar de- 
composition of cross sections of electron scattering by nuclei, 
obtained at several values of momentum transfer, doesn't provide 
the results, expected by its authors. It is only possible to obtain the 
ratios of form factors for the first and the third values of momentum 
transfer, using the ratio of form factors of each multipole rity for the 
first and the second values of momentum transfer. Such solution is 


very sensitive to experimental errors, and it is rather difficult to 
evaluate its correctness. 2 refs. 


5751 (INIS-RU-359, pp. 32-34) Inclusive spectra of (e,e’) 
scattering on *Be and 'C nuclei in inelastic range at Q?<0.4 
(GeV/c). Mkrtchyan, G.G. (Erevanskij Fizicheskij Inst., Erevan (Ar- 
menia)); Bagdasaryan, D.S.; Boyadzhyan, M.K.; Kazaryan, G.B.; 
Kechyan, K.P.; Tatevosyan, V.O.; Troshenkova, |.A. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Tsentral’nyj Nauchno-Issledovatel’skij Inst. 
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Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i; AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1990. 98p. (In Russian). In Nuclear-physical 
researchs (Theory and experiments): Scientific-technical collection. 
Order Number DE94608125. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Spectra of (e,e’) process on °Be and '*C nuclei were measured 
in the range of quasielastic scattering and A33-resonance occur- 
rence at 16 and 18 deg angles and initial electron energies, 
ranging from 1.45 to 2.13 GeV. Model-independent account of radi- 
ation distortions at 1.93 and 2.13 GeV energies was taken. 
Correlation with calculations for shell model was conducted. Exper- 
imental results were obtained for extracted electron beam of the 
Yerevan synchrotron. Analyzing the presented measurement cycle 
and Saclay results, it is possible to obtain the data on longitudinal 
and transverse response functions of '*C nucleus at high momen- 
tum transfers (q-vector>550 MeV/c). 9 refs., 3 figs. 


5752 (INIS-RU-359, pp. 35-38) Investigation of the longi- 
tudinal and transverse components of '*C(e,e’) cross section 
in quasi-elastic peak range. Vartapetyan, G.A. (Erevanskij Fizich- 
eskij Inst., Erevan (Armenia)); Mkrtchyan, G.G.; Troshenkova, I.A.; 
Tatevosyan, V.O.; Kazaryan, G.B. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i; AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1990. 98p. (in Russian). In Nuclear-physical researchs (Theory and 
experiments):  Scientific-technical collection. Order Number 
DE94608125. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to results of analyzing experimental data 
of YerFl and Saclay in the range of quasielastic peak and Ag3- 
resonance in (e,e') reaction on carbon. Experimental data on 
longitudinal (R,) and transverse (Ry) response functions of nucleus 
in the range of momentum transfer q-vector>550 MeV/c were ob- 
tained. The Saclay data enable to determine independently these 
functions in the range of 300<q-vector<550 MeV/c. 21 refs., 4 
figs. 


5753 (INIS-RU-359, pp. 39-40) On the model of the nu- 
clear shock wave generation in pion-nuclear collisions. 
Anoshin, A.|. (Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel'’skij Inst. Yadernoj Fiziki). Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Peak at 60 deg in angular proton distribution in inelastic pion- 
carbon interactions is interpreted as generation of Cherenkov gluon 
radiation in flucton, passing into the shock wave with successive 
nucleus decay. Investigation of hadron-nuclear interactions with 
anomalous peak in angular proton distribution can be used as ad- 
ditional means for study both of flucton and mechanism of 
hadron-nuclear interactions. 5 refs. 


5754 (INP-MSU-91-34-238) Hadronic accompaniment of 
free quarks creation in E*E~-collisions. Golubkov, Yu.A. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1991. 19p. (NilYaF- 
MGU-91-34-238.). Order Number DE94609785. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The process of free b-quarks quarks creation in et*e-- 
annihilation at the Z°-peak is regarded. The hadronic 
accompaniment due to bremsstrahlung of such a process is anal- 
ysed. The calculations for free bb-bar-pair production are made 
taking into account the energy losses on colour field. The distribu- 
tions of leptons and free light quarks from weak decays of b-quark 
are shown. The probability to overlap of ionization signals of free 
light quark and charge hadron is estimated. The comparison with 
LEP experimental data allows to get a conclusion, that the existing 
experimental accuracy does not exclude the creation of free b- 
quarks in the Z°-decays. 17 refs.; 6 figs. 





5755 (INS-982) Roles of multi-step transfer in fusion pro- 
cess induced by heavy-ion reactions. Imanishi, B.; Oertzen, W. 
von. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Jun 
1993. 20p. (CONF-9302157—: RIKEN international workshop on 
heavy-ion reactions with neutron-rich beams, Wako (Japan), 18-20 
Feb 1993). Order Number DE94727509. Source: OSTI; NTIS; INIS. 

In nucleus-nucleus collisions of the systems, '*C+'SC and 
13C64169-12C4170, the effects of the multi-step transfers and in- 
elastic excitations on the fusion cross sections are investigated in 
the framework of the coupled-reaction-channel (CRC) method. 
Strong CRC effects of the multi-step pprocessss are observed. 
Namely, the valence neutron in ‘°C or ‘70 plays an important role 
in the enhancement of the fusion. The potential barrier is effectively 
lowered with the formation of the covalent molecule of the configu- 
ration, '*C+n+'*C or 12C+n+16O. In the analyses of the system 
12C418C, however, it is still required to introduce core-core optical 
potential of lower barrier height in the state of the positive total par- 
ity. This could be due to the neck formation with the nucleons 
contained in two core nuclei. (author). 


5756 (IPNO-TH-92-20) Photodisintegration sum rule and 
electron distribution in metal clusters. Kresin, V.V. (California 
Univ., Livermore, CA (United States). Lawrence Livermore National 
Lab.); Lipparini, E. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1992. 13p. Order Number DE94609780. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The inverse energy-weighted photodisintegration sum rule is 
investigated. This quantity can be reliably extracted from experi- 
mental measurements of the cluster photoabsorption cross section 
o(w), which is shown to reflect the strongly correlated character of 
the motion of valence electrons. A model-independent relation be- 
tween o_, and the amplitude of the zero-point motion in the dipole 
mode is derived. Theoretical results for the sum rule are discussed 
and compared with experimental data. An expression for the mean 
distance between two electrons in a cluster is derived. (author) 12 
refs.; 1 tab. 


5757 (IPNO-TH-93-1) Qualitative behavior of halo nuclei 
elastic scattering angular distributions. Silveira, R. da (Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire); Klarsfeld, 
S.; Boukour, A.; Leclercq-Willain, Ch. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. Jan 1993. 12p. Order Num- 
ber DE94609805. Source: OSTI; NTIS (US Sales Only); INIS. 

A novel decomposition of the scattering amplitude is proposed 
that is appropriate for a qualitative understanding of angular 
distributions in elastic collisions of neutron-rich nuclei. This decom- 
position allows one to isolate the contributions of the nuclear 
attraction to the elastic scattering amplitude. (author) 10 refs.; 3 
figs. 


5758 (IYaF-92-19) Measurement of To, and To 
components of tensor analysing power in deuteron photodis- 
integration. Vojtsekhovskij, B.B. (and others); Mishnev, S.|.; 
Nikolenko, D.M. AN SSSR, Novosibirsk (Russian Federation). Inst. 
Yadernoj Fiziki. 1992. 13p. (In Russian). Order Number 
DE94608208. Source: OSTI; NTIS (US Sales Only); INIS. 

The Tao and Tz. components of the tensor analyzing power in the 
d(e, pn) e’ reaction (deuteron photodisintegration) are measured at 
small angles of electron scattering. The measurements are carried 
out at vp""=88 deg and E.=40-550 MeV. A qualitative agreement 
with theoretical predictions is observed. 13 refs.; 5 figs.; 1 tab. 


5759 (JINR-E-—2-92-118) Space-time picture of deep 
inelastic lepton-nucleus collisions (cumulative nucleon pro- 
duction and hadron formation time). Eliseev, S.M. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1992. 10p. Order Number DE94608209. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to International School-Seminar ‘Relativistic Nuclear 
Dynamics’, Viadivostok, 16-25 September 1991, Russia. 

A model for propagation of quark and gluon jets in nuclei, taking 
into account the formation zone phenomena and cascading of soft 
particles is constructed. Calculations were performed by the Monte- 
Carlo method. The measured final-state hadrons, including 
cumulative nucleons produced in neutrino interactions with nuclei 
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were investigated and the formation zone length was obtained. 12 
refs.; 5 figs.; 2 tabs. 


5760 (JINR-E—2-92-413) Structure functions of the 
deuteron with allowance for meson exchange currents within 
QCD-VMD model. Burov, V.V. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics); Dosto- 
valov, V.N.; Sus’kov, S.Eh. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1992. 15p. Order 
Number DE94608210. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The deuteron structure functions A(q*), B(q*) and tensor polar- 
ization T29(q*) are studied within the QCD-VMD model. It is shown 
that the calculation of the structure functions with allowance for me- 
son exchange currents does not allow us to improve the agreement 
with experiment at large transfer momenta where probably other 
degrees of freedom are to be taken into account. 24 refs.; 6 figs. 


5761 (JINR-E—2-92-530) Slow particle multiplicity distribu- 
tions for '*?Au+Em interactions. Gal’perin, A.G. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation); Uzhinskij, V.V.; Pak, A.S. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1992. 6p. Order Number DE94608219. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Muttiplicity distributions of slow (g- and b-) particles in aurum + 
emulsion interactions calculated in the generalized Andersson - 
Otterlund - Stenlund (AOS) model are presented. 3 bumps in distri- 
butions are observed. 6 refs.; 2 figs.; 1 tab. 


5762 (JINR-E-4-92-458) Study of properties of exotic nu- 
clei using elastic scattering. Theoretical consideration. Gareev, 
F.A.; Ershov, S.N.; Kazacha, G.S.; Svinareva, E.F.; Shmakov, 
S.Yu.; Uzhinskij, V.V. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Theoretical Physics. 1992. 23p. Order 
Number DE94608220. Source: OSTI; NTIS (US Sales Only); INIS. 

The elastic scattering of exotic nuclei ‘Li and ®He at intermedi- 
ate and low energies on nucleons and light nuclei is investigated. 
The analysis of elastic scattering is carried out in the framework of 
both potential models (phenomenological and microscopic optical 
potentials) and different variants of the Glauber approach. It is 
shown that the elastic scattering can give valuable information 
about integral properties of the atomic nuclei with a neutron halo. 
45 refs.; 13 figs. 


5763 (JINR-R—-1-92-351) Spin asymmetry of cumulative 
protons in «—d,—p(90 deg)X and K~d;—p(90 deg)X reactions 
at 40 GeV/c on polarized deuteron target. Bilen’kaya, S.!. (and 
others); Borisov, N.S.; Bunyatova, Eh.|. Collaboration Dubna- 
Protvino-Tbilisi. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1992. 9p. (In Russian). Order Number DE94608207. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Experimental data on the spin asymmetry (analysing power, Ay) 
of the proton production in x—d;—+pX and K—~d;—pX processes 
are presented over momentum range (0.3-0.7) GeV/c at energy of 
40 GeV. Any significant asymmetries for protons produced at 85- 
95l.0. in momentum range secondaries (0.3-0.7) GeV/c were not 
found. Experimental ones averaged over these momentum range 
appeared to be Ay™=(1+2)% and A,,x=(9.4+9.8)% for pion and 
kaon projectiles, respectively. The results were compared with the- 
oretical predictions (‘hard collision of partons’, spectator models et 
al.) and other experimental data on this subject. 10 refs.; 5 figs.; 2 
tabs. 


5764 (JINR-R-—1-92-553) Dependence of spectra and cross 
sections of protons yield at the energy more than 0.4 GeV at 
fixed angles on atomic weights of colliding nuclei in nucleus- 
nucleus interactions. Agakishiev, G.N. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy); Bek- 
mirzaev, R.; Batskovich, S. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1992. 22p. (In Rus- 
sian). Order Number DE94608216. Source: OSTI; NTIS (US Sales 
Only); INIS. 
Submitted to Yad. Fiz. 
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Invariant cross sections of proton production depending on their 
kinetics energy (T>0,4 GeV) at fixed angles from 0 deg up to 90 
deg for (p, d, a, C)+C- and (d, a, C)+Ta-interactions at 4,2 Gev/c 
per nucleon are presented. It is shown that the shape of proton 
spectra within the investigated energy interval and at emission an- 
gles of @>30 deg does not depend on the type of the projectile in 
the interactions between light nuclei and carbon and tantalum 
ones. The shape of proton spectra with T>0,4 GeV does not de- 
pend on the type of target nucleus starting with @=20 deg. The 
dependences of cross sections of proton yield at the fixed angles 
on the atomic weights of colliding nuclei (ApAy) have been investi- 
gated. 11 refs.; 17 figs.; 4 tabs. 


5765 (JINR-R-7-92-453) Barrier distribution in the heavy- 
ions fusion near Coulomb barrier. Shilov, V.M. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics); Tarakanov, A.V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1992. 
15p. (In Russian). Order Number DE94608221. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Experimental data on fusion cross section and average angular 
momenta of the compound nucleus are analyzed on the basis of 
the coupled-channel model for the reactions °*S+'°°Mo and 
3€S4°6Mo. It is shown that it is important to take into account the 
transfer channels with positive value Q, for the description of the 
data. The intermediate coupling between excited states changes 
the distribution of barriers and approximates them to the ones of 
the Stelson phenomenological model. 22 refs.; 4 figs.; 2 tabs. 


5766 (LBL-34712) Disassembly of hot nuclear matter 
formed in Au-induced reactions near the Fermi energy. Delis, 
D.N. Lawrence Berkeley Lab., CA (United States). Sep 1993. 
216p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Order Number DE94003260. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Complex fragment emission has been studied in the 60 MeV/A 


197Au + 12C, */Al, 5'V, "8Cu, and 19’Au reactions. Velocity spec- 
tra, angular distributions and cross sections have been constructed 
for each target from the inclusive data. Coincidence data including 
2-, 3-, 4-, and 5-fold events have also been examined. Further- 
more neutron multiplicity distributions have been obtained for the 
above reactions by utilizing a novel neutron calorimetric approach. 


5767 (LBL-34727) Charged hadron distributions in 200 
GeV/A S+Au collisions: A look at stopping. Mitchell, J.T. NA35 
Collaboration. Lawrence Berkeley Lab., CA (United States). Aug 
1993. 4p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract AC03-76SF00098. (CONF-930636-8: 10. interna- 
tional conference on ultra-relativistic nucleus-nucleus collisions, 
Borlaenge (Sweden), 20-24 Jun 1993). Order Number 
DE94003410. Source: OSTI; NTIS; INIS; GPO Dep. 

The first measurement of rapidity distributions obtained by sub- 
tracting positive hadrons from negative hadrons are presented for 
central 200 GeV/A S+Au collisions. The measurements are made 
near beam rapidity in order to determine the extent of nuclear stop- 
ping in these collisions. 


5768 (LIYaF-1722) On the measurement of the tensor 
analysing power in the deuteron break-up experiments. 
Dakhno, L.G.; Nikonov, V.A. AN SSSR, Leningrad (Russian Feder- 
ation). Inst. Yadernoj Fiziki. Aug 1991. 20p. Order Number 
DE94608217. Source: OSTI; NTIS (US Sales Only); INIS. 

The tensor analysing power Ay, is calculated in the reaction with 
polarized deuteron break-up dp—ppn. Peculiarities and possibilities 
of the experiments with polarized deuteron are discussed from the 
point of view how to extract information on the deuteron wave 
function at small distances. 6 refs.; 6 figs. 


5769 (OUP-93-21) The (@He,a) reaction mechanism: A 
study of the angular momentum transfer. Guttormsen, M. (Fy- 
sisk Inst., Oslo Univ. (Norway)); Bergholt, L.; Ingebretsen, F.; 
Loevhoeiden, G.; Messelt, S.; Rekstad, J.; Tveter, T.S.; Helstrup, 
H.; Thorsteinsen, T.F. Oslo Univ. (Norway). Fysisk Inst. Oct 1993. 
16p. Order Number DE94608218. Source: OSTI; NTIS; INIS. 
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The +-rays emitted after the ‘'®Dy(?He,axn) reactions at 
E@He)=45 MeV have been measured. The transferred angular 
momentum in the reaction is deduced from the side-feeding +- 
intensities of the ground bands in the residual '®*-*Dy isotopes. 
With decreasing a-energy the average spin transfer increases from 
5A to ~11h. The He,a) reaction at these energies is dominated 
by direct processes. Even at the highest spin transfer the contribu- 
tion from the compound reaction channel is negligible. 12 refs., 5 
figs., 2 tabs. 


5770 (RAL-93-032) Light gluinos in high-Q? deep inelas- 
tic scattering. Roberts, R.G. (Rutherford Appleton Lab., Chilton 
(United Kingdom)); Stirling, W.J. Rutherford Appleton Lab., Chilton 
(United Kingdom). May 1993. 9p. (DTP—93/36.). Order Number 
DE94608211. Source: OSTI; NTIS (US Sales Only); INIS. 

A slight incompatibility in recent low-energy and high-energy a, 
measurements can be interpreted as evidence for new light colour 
degrees of freedom. Assuming that these are the gluinos of a su- 
persymmetric extension of the Standard Model, we investigate to 
what extent they change the standard Quantum Chromo Dynamic 
(QCD) predictions for deep inelastic structure functions, and in par- 
ticular whether they can be detected in such measurements at 
Hadron-Elektron-Ring Aniage (HERA). We present a modified set 
of parton distributions which includes a light gluino distribution and 
which can be used for further phenomenological investigations. 
(author). 
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Refer also to citation(s) 3176, 3668, 3669, 3675, 3946, 4820, 
4904, 5387, 5692 


5771 (CONF-930809-11) Measurement and analysis of 
the nitrogen total and differential scattering cross sections in 
the resonance region. Beasley, C.O. Jr. (Oak Ridge National 
Lab., TN (United States)); Larson, N.M.; Harvey, J.A.; Larson, 
D.C.; Hale, G.M. Oak Ridge National Lab., TN (United States). 
[1993]. 11p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract ACO05-840R21400. From 8. ASTM-EURATOM sym- 
posium on reactor dosimetry; Vail, CO (United States); 29 Aug - 3 
sep 1993. Order Number DE94002450. Source: OSTI; NTIS; INIS; 
GPO Dep. 

High-resolution neutron transmission and differential elastic scat- 
tering measurements have been made on samples of nitrogen from 
0.5 eV to 10 MeV at the Oak Ridge Electron Linear Accelerator 
(ORELA). For the transmission measurement several different de- 
tectors were used at various flight path lengths, with high-purity 
nitrogen gas samples. The data have been corrected for the dead 
time of the time digitizer and for several small backgrounds. For 
the scattering measurements six detectors were placed at various 
angles inside an evacuated scattering chamber at 200 meters from 
the neutron producing target. The sample was silicon nitride held in 
a thin graphite container. Scattering from carbon and silicon sam- 
ples was also measured to correct for these materials and calibrate 
the relative efficiencies of the scattering detectors. The data have 
been corrected for dead time and for a constant background. A 
preliminary analysis has been completed to obtain parameters of 
the resonances up to 4.8 MeV. 


5772 (CTH-RF-96) One-speed neutron transport eigenval- 
ues review and some new results. Sjoestrand, N.G. Chalmers 
Univ. of Technology, Goeteborg (Sweden). Dept. of Reactor 
Physics. Apr 1993. 16p. Order Number DE94608235. Source: 
OSTI; NTIS; INIS. 

Presented at Reactor Physics Calculations in the Nordic Coun- 
tries’, Roskilde (DK), 5-6 May, 1993. 

The eigenvalue problem for one-speed neutron transport in sta- 
tionary and time-dependent systems is stated. Various types of 





anisotropic scattering and boundary conditions are discussed. The 
calculation methods used for solving the transport equation in its 
differential or integral form are described. A review is given of the 
work done at our institute on homogenous and heterogenous sys- 
tems. Preliminary results from some recent investigations are also 
presented. (44 refs.). 


5773 (FEI-2259) Elementary excitation spectrum of He 
li investigation by 2 MeV _ incident neutron = scatter- 
ing. Blagoveshchenskij, N.M. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst.); Puchkov, A.V.; Bogoyavienskij, 
1.V.; Karnatsevich, L.V.; Kozlov, Zh.A. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst. 1992. 29p. (in Russian). Order 
Number DE94608236. Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron inelastic scattering on liquid helium Il at 0.41 and 1.41 K 
spectra are presented, initial neutron energy being 2.062 MeV and 
high resolution from 111 to 53 mkeV. At first spectra are obtained 
under condition of damped multiphonon helium scattering. 15 refs.; 
8 figs.; 1 tab. 


5774 (FEI-2270) Application of the first collision proba- 
bility method to the shielding computation. PROZA codes. 
Grabezhnoj, V.A.; Usanov, V.I. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst. 1992. 24p. (in Russian). Order 
Number DE94608237. Source: OSTI; NTIS (US Sales Only); INIS. 

PROZA - a two-dimensional code, based on the first collision 
probability (FCR) method of solving integral transport equation for 
shielding computations is described. The code uses cylindrical co- 
ordinates R-Z geometry. It’s possible to couple PROZA with the 
codes based on the diffusion approximation. Satisfactory agree- 
ment with measurements and another computations confirm that 
PROZA is useful tool for shielding analyses where two dimensional 
R-Z calculations are required. 10 refs.; 10 figs.; 1 tab. 


5775 (FE+2275) Computerized simulation of neutron- 
physical and gasodynamical process in nuclear-pumped 
lasers. Androsenko, A.A.; Androsenko, P.A.; Gusev, N.V.; 
D'yachenko, P.P. Gosudarstvennyj Komitet po _Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst. 1992. 25p. (In Russian). Order Number 
DE94608238. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the principles of calculational experiment 
construction based on the synthesis of Monte-Carlo methods for a 
solution of neutron transport equations and fission fragment equa- 
tion in deterministic methods for a solution of gas-dynamics and 
heat conductivity problems are presented. The results of calcula- 
tional and experimental data comparison are presented. 11 refs.; 5 
figs. 


5776 (FEI-2278) Calculation of the neutron lifetime by the 
different models of neutron interaction with matter. Tarasova, 
0.B.; Polevoj, V.B. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst. 1992. 10p. (In Russian). Order Number 
DE94608239. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the reasons of difference between calculated and experi- 
mental values of neutron lifetime is the group approach applied in 
serial reactor calculations. Methodical models are proposed to 
make group approximation step-by-step more realistic. Comparison 
of calculated values of lifetime is made resulting from 26-group ap- 
proach, from account of thermalization and from intermediate 
models. 16 refs.; 2 figs.; 1 tab. 


5777 


(FEl-2292) Diffusion characteristics of liquid potas- 
sium from the analysis of experimental data on quasielastic 
scattering of slow neutrons. Zaezzhev, M.V. (and others); 


Ivanovskij, M.N.; Novikov, A.G. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst. 1992. 27p. (In Russian). Order 
Number DE94608240. Source: OSTI; NTIS (US Sales Only); INIS. 

From the experimental data on liquid potassium quasielastic neu- 
tron scattering in the temperature range of 340K-550K the natural 
line of quasielastic scattering law was obtained. The dependence 
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of full width at half-maximum of this line vs. neutron wave-vector 
transfer square was analyzed by using several diffusion models. A 
number of liquid metal diffusive characteristics were derived. On a 
basis of the mode-coupling theory liquid potassium self-diffusion 
coefficient was estimated. It is in a satisfactory agreement with 
known data. 24 refs.; 16 figs.; 2 tabs. 


5778 (IA-1481, pp. 160) Measurements of ionization dis- 
tribution around a particle track at a nanometer level. Coiautti, 
P.; Talpo, G.; Tornielli, G.; Akkerman, A.; Breskin, A. Israel Atomic 
Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In 
Research laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PARTICLE TRACKS/alpha particles; GAS 
TRACK DETECTORS; INTERACTION RANGE; IONIZATION; ION- 
IZATION CHAMBERS 


5779 (IA-1481, pp. 161) A practical model for calculation 
of the proton-induced Single-Event-Upset SEU cross-section 
using experimental heavy ion SEU cross-sections. Akkerman, 
A.; Lifshitz, Y.; Levinson, J.; Hass, M.; Ilberg, D. Israel Atomic En- 
ergy Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In 
Research laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRONIC EQUIPMENT/proton 
beams; CROSS SECTIONS; SIMULATION 


5780 (INIS-mf-13732, pp. 23-24) The coupled transport of 
gamma radiation and electrons in gamma irradiation systems 
using Monte Carlo method to calculate particle production 
harmony, efficiency and dose rate distribution in them. 
Raeesali, GH.R. (Atomic Energy Organization of Iran, Tehran (Iran, 
Islamic Republic of}. Gamma Irradiation Center); Shohrabpour, M. 
Iranian Physics Society, Teheran (Iran, Islamic Republic of). 1992. 
44p. (In Persian). (CONF-9208244—: Iran’s physics conference, 
Tehran (iran, Islamic Republic of), 31 Aug - 3 sep 1992). In Ab- 
stract of articles from Iran’s physics conference. Order Number 
DE94608691. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRONS/radiation dose distributions; 
COMPUTERIZED SIMULATION; D CODES; EFFICIENCY; ELEC- 
TRONS; GAMMA RADIATION; GAMMA SPECTRA; IRRADIATION 
PLANTS; MONTE CARLO METHOD; RADIATION TRANSPORT 


5781 (JAERI-M—93-175) Multi-group helium and hydrogen 
production cross section libraries for fusion neutronics de- 
sign. Mori, Seiji (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Zimin, S.; 
Takatsu, Hideyuki. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Sep 1993. 77p. Order Number DE94727627. Source: 
OSTI; NTIS; INIS. 

The helium and hydrogen production cross section libraries 
based on the JENDL-3 data file were compiled for use in neutron- 
ics and shielding design calculation of a fusion reactor. These 
libraries have the same group structures as the transport cross 
section sets, FUSION-J3 and FUSION-40 which are often used in 
fusion neutronics design and can be used as the response function 
libraries for the reaction rate calculation code, APPLE-3. These li- 
braries were processed from the JENDL gas production cross 
section file which is one of the JENDL special purpose files. Some 
sample calculations using the discrete ordinate code, ANISN with 
these libraries were performed and the results were compared with 
the existing results. Consequently it was found that the appropriate 
results can be obtained with these libraries. The generated multi- 
group cross sections for helium and hydrogen production are 
presented in graphs and tables in appendices. (author). 


5782 (JINR-E-4-92-457) Quasi-energy of ultracold neu- 
trons. Frank, A.l. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics); Nosov, V.G. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Neutron Physics. 1992. 11p. Order Number DE94608242. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A solution is found to the problem of the propagation of a neutron 
beam transmitted through a periodically acting high-speed chopper. 
It is a generalization of the Moshinsky’s problem of the evolution of 
a plane wave in the right half-space after an ideal absorber at the 
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origin of coordinates has been instantaneously removed. The en- 
ergy spectrum of transmitted neutrons is found to be discrete and 
corresponding to their quasi-energy. Interference of the states cor- 
responding to different satellite lines leads to a complex spatial 
pattern with typical beats. A number of experiments with ultracold 
neutrons are suggested and discussed. 12 refs.; 1 fig. 


5783 (JINR-E-—13-92-498) On variants of the neutron adia- 
batic spinflipper. Dokukin, E.B.; Nikitenko, Yu.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics. 1992. 6p. Order Number DE94608241. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

The new variants of neutron broadband adiabatic spinflipper are 
proposed and compared. 10 refs.; 1 fig. 


5784 (JINR-R-3-92-11) On the problem of UCN capture by 
dispersing gas. Kalashnikov, M.V.; Strelkov, A.V.; Shabalin, E.P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Neutron Physics. 1992. 7p. (In Russian). Order Number 
DE94608243. Source: OSTI; NTIS (US Sales Only); INIS. 

The probability of ultra-cold neutron collisions with molecules of 
an expanding gaseous ball is estimated. For the gaseous ball of 10 
cm initial radius, 10 bars pressure and 300 K temperature, the 
probability of UCN collision does not exceed 0.1% for He gas and 
5% for He gas. 3 refs. 


5785 (LA-12608-M) NNS computing facility manual P-17 
Neutron and Nuclear Science. Hoeberling, M.; Nelson, R.O. Los 
Alamos National Lab., NM (United States). Nov 1993. 114p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94003697. Source: OSTI; 
NTIS; INIS; GPO; GPO Dep. 

This document describes basic policies and provides information 
and examples on using the computing resources provided by P-17, 
the Neutron and Nuclear Science (NNS) group. Information on user 
accounts, getting help, network access, electronic mail, disk drives, 
tape drives, printers, batch processing software, XSYS hints, PC 
networking hints, and Mac networking hints is given. 


5786 (LIYaF-1691) Observation of the phase shift of the 
wave function of the neutron under total reflection. Pleshanov, 
N.K. AN SSSR, Leningrad (Russian Federation). Inst. Yadernoj 
Fiziki. May 1991. 19p. (In Russian). Order Number DE94608244. 
Source: OSTI; NTIS (US Sales Only); INIS. 

By means of a thin semi-transparent film as an interference ele- 
ment the phase shift of the wave function of a massive particle, the 
neutron, under total reflection has been observed. This effect may 
turn out to be useful in the study of magnetic properties and other 
details of the structure of thin films and the surface of solids. By re- 
flection of polarized neutrons the magnetization (102004350 Gs) 
and the roughness of the upper boundary (51+5 A) of a thermally 
sputtered 5000 A thick iron film as well as the roughness of the 
glass substrate (10+4 A) have been found. 18 refs.; 6 figs. 


5787 (WAPD-T—2968) Improved semi-analytic algorithms 
for finding the flux from a cylindrical source. Wallace, O.J. 
Westinghouse Electric Corp., West Mifflin, PA (United States). Bet- 
tis Atomic Power Lab. [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC11-93PN38195. 
(CONF-921102-63: Joint American Nuclear Society/European Nu- 
clear Society (ANS/ENS) international meeting on fifty years of 
controlled nuclear chain reaction: past, present, and future, 
Chicago, IL (United States), 15-20 Nov 1992). Order Number 
DE94002524. Source: OSTI; NTIS; INIS; GPO Dep. 

Hand calculation methods for radiation shielding problems con- 
tinue to be useful for scoping studies, for checking the results from 
sophisticated computer simulations and in teaching shielding per- 
sonnel. This paper presents two algorithms which give improved 
results for hand calculations of the flux at a lateral detector point 
from a cylindrical source with an intervening slab shield parallel to 
the cylinder axis. The first algorithm improves the accuracy of the 
approximate flux flux formula of Ono and Tsuro so that results are 
always conservative and within a factor of two. The second algo- 
rithm uses the first algorithm and the principle of superposition of 
sources to give a new approximate method for finding the flux at a 
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detector point outside the axial and radial extensions of a cylindri- 
cal source. A table of error ratios for this algorithm versus an exact 
calculation for a wide range of geometry parameters is also given. 
There is no other hand calculation method for the geometric con- 
figuration of the second algorithm available in the literature. 
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5788 (DOE/ER/14283-1) Rydberg states in multiply 
charged ions: Progress report, August 1, 1992—April 30, 1993. 
Livingston, A.E. Notre Dame Univ., IN (United States). May 1993. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER14283. Order Number DE94002335. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes research progress in accelerator-based 
studies of atomic structure and decay characteristics of excited 
states in multiply charged ions. This work involves spectroscopic 
measurements in visible to extreme ultraviolet wavelength regions 
of atomic transitions involving Rydberg states and low-lying excited 
states in multiply charged ions. These investigations are of both 
fundamental and applied interest. Of fundamental importance are 
trusts of long range electron-ion interactions and many-body elec- 
tron correlations in Rydberg states, sensitivity to relativistic effects 
in the energy structures of few-electron ions, and tests of accurate 
many-body calculations of transition probabilities. This has applica- 
tion to understanding of laboratory and astrophysical plasmas and 


of detailed atomic structure and decay properties in highly charged 
ions. 
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Molecules 


Refer also to citation(s) 5806 


5789 (lA-1481, pp. 4) Cooperative adsorption-induced 
charge transfer in solids. Last, |.; George, T.F. Israel Atomic En- 
ergy Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In 
Research laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON TRANSFER/solids; SOLIDS 


5790 (INIS-RU-359, pp. 49-52) Statistic properties of en- 
ergy levels of the simplest electromagnetic systems. Bolotin, 
Yu.L. (AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst.); Gonchar, V.Yu.; Tarasov, V.N.; Chekanov, N.A. Go- 
sudarstvennyj Komitet po  Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral'nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i; AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1990. 98p. (In Russian). In 
Nuclear-physical researchs (Theory and experiments): Scientific- 
technical collection. Order Number DE94608125. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Influence of Hamiltonian symmetry properties on statistic proper- 
ties of energy spectrum of some dynamic systems is investigated. 
The observed relationship between statistic properties of spectrum 
and the character of classical motion supports the hypothesis of 


universal fluctuations of energy spectra for hydrogen atom in mag- 
netic field. 20 refs., 1 fig. 


5791 (UCRL-JC—114310) Calculations of population trans- 
fer during intense laser pulses. Schafer, K.J.; Kulander, K.C. 
Lawrence Livermore National Lab., CA (United States). Aug 
1993. 8p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. Grant PHY920028N. 
(CONF-9306125-6: 6. international conference on multiphoton pro- 
cesses, Quebec City (Canada), 25-30 Jun 1993). Order Number 
DE94001060. Source: OSTI; NTIS; GPO Dep. 

Recent experiments by several groups have examined the ques- 
tion of population transfer to resonantly excited states during 
intense short laser pulses, in particular the amount of population 
that remains “trapped” in excited states at the end of a laser pulse. 
In this chapter we present calculations of population transfer and 
resonant ionization in xenon at both 660 and 620 nm. At the longer 





wavelength, the seven photon channel closes at 2.5x10' W/em?. 
Pulses with peak intensities higher than this result in “Rydberg 
trapping”, the resonant transfer of population to a broad range of 
high-lying states. The amount of population transferred depends on 
both the peak intensity and pulse duration. At 620 mm there are 
numerous possible six photon resonances to states with p or f an- 
gular momentum. We have done a large number of calculations for 
40 fs pulses at different peak intensities and have examined the 
population transferred to these low-lying resonant states as a func- 
tion of the peak laser intensity. We do not have room to comment 
upon the resonantly enhanced ionized electron energy spectra that 
we also determine in the same calculations. Our calculations in- 
volve the direct numerical integration of the time-dependent 
Schroedinger equation for an atom interacting with a strong laser 
field. The time-dependent wave function of a given valence elec- 
tron is calculated on a spatial grid using a one-electron pseudo 
potential. This single active electron approximation (SAE) has been 
shown to be a good approximation for the rare gases at the inten- 
sities and wavelengths that we will consider. The SAE potential we 
use has an explicit angular momentum dependence which allows 


us to reproduce all of the excited state energies for xenon quite 
well. 
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Refer also to citation(s) 5048, 5791 


5792 (ESM-51) Calculation of the resonant ionization of 
helium. McCarthy, |.E.; Shang, Bo. Flinders Univ. of South Aus- 
tralia, Adelaide, SA (Australia). Electronic Structure of Materials 
Centre. Jan 1993. 8p. Sponsored by Australian Research Council, 
Canberra, ACT (Australia). Order Number DE94609848. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Autoionizing resonances in the compound system of an electron 


and a helium ion are observed in kinematically-complete ionization 
experiments for electrons on helium atoms. The differential cross 
section is calculated for comparison with these experiments in an 
equivalent-local form of the distorted-wave impulse approximation. 
Resonant scattering amplitudes are calculated by a six-state 
momentum-space coupled-channels method. 10 refs., 1 tab., 2 
figs. 


5793 (LA-UR-93-3624) Hook spectroscopy as an atomic 
number density diagnostic applied to laser-ablated copper 
plasmas. Zerkle, D.K.; Sappey, A.D.; Gamble, T.K. Los Alamos 
National Lab., NM (United States). [1993]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-931076-2: Fall meeting of the Western States 
Section of the Combustion Institute, Menlo Park, CA (United 
States), 18-19 Oct 1993). Order Number DE94002645. Source: 
OSTI; NTIS; GPO Dep. 

Hook spectroscopy has been used to determine the absolute 
number density of ground state copper atoms in laser-ablated 
plasma plumes. An ablation laser power flux of ~ 1.5 GW/cm? is 
applied to a solid copper target in a background gas, producing a 
plasma plume suitable for studying homogeneous copper vapor 
condensation. Density is measured at post-ablation time delays 
ranging from 10 us to 3 ms with 25 torr of argon as the back- 
ground gas. Planar laser-induced fluorescence (PLEF) images 
containing relative density information are used in conjunction with 
the hook spectra to resolve spatially the absolute density within the 
plume. Copper atom densities thus measured ranged from 1.9 x 
1015 cm-% at a delay of 10 us to 2.7 x 103 cm-9 at 3 ms delay 
in 25 torr of argon The decrease in density is due to the condensa- 
tion of copper vapor to form fine particulate. As a combustion 
diagnostic, the hook method may prove extremely useful for the 
determination of metal impurity density in coal fired flames as well 
as a single — shot OH density and temperature diagnostic. 


5794 (UCRL-JC—114025) High-order sum and difference- 
frequency generation in helium. Crane, J.K.; Perry, M.D. 
Lawrence Livermore National Lab., CA (United States). 12 May 
1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9301119-3: North 
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Atlantic Treaty Organization (NATO) workshop, Han-Sur-Lesse 
(Belgium), 8-14 Jan 1993). Order Number DE94001064. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High-order harmonic generation provides a new method for 
generating coherent, XUV radiation. These harmonics are charac- 
terized by a rapid, pertubative drop at low orders, followed by a 
broad plateau extending to photon energies of 150 eV in the 
lighter, rare gas atoms. An experimentally observed limit coincides 
with the theoretical limit for harmonic generation in neutral atoms 
given by the expression E.(eV)=IP(0)+3Up(l), where E, is the en- 
ergy cutoff of the harmonic plateau, IP(O) is the field-free ionization 
potential and Up is the electron quiver energy at the maximum in- 
tensity, | seen by the atom. As part of an effort to develop this 
technique into a general purpose XUV source, extensive work to 
understand the phase-matching between the harmonic and driving 
fields, and the resulting effect on the conversion efficiency, angular 
distribution and spectral brightness has been undertaken at sev- 
eral. Though, certain aspects of the harmonically generated 
radiation such as the polarization, relative strength of a given har- 
monic, and the plateau extent, are defined by the single atom-field 
interaction. Specifically, the single-atom harmonic spectrum is de- 
termined primarily by the interaction of a driven, quasi-free electron 
with the atomic potential. Using two, independent fields one can 
affect the electron motion by controlling the relative strength, polar- 
ization, and phase of the fields and alter the harmonic spectrum. In 
this paper we discuss initial, two-color experiments where we drive 
the atom with two fields of different frequencies: 1053 nm (1w) and 
526 nm (2w). In addition to the higher, odd harmonics, we observe 
sets of three additional peaks that we attribute to sum and 
difference-frequency generation between the two fields. By control- 
ling the relative polarization between the two fields we can control 
the relative strength of the harmonic and mixing components, as 
well as the polarization of the output XUV photon. 
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5795 (CEA-CONF—11411) Strong projectile-core effect in 
the Fdistribution of the capture electron in collisions of highly 
charged ions with a Li(2a) target. Pascale, J. (CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Recherche sur |’Etat Condense, les Atomes et les Molecules); Ol- 
son, R.E.; Jacquet, E.; Hennecart, D. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Recherche sur |’Etat 
Condense, les Atomes et les Molecules. 1993. 2p. (CONF- 
930711—: 18. international conference on the physics of electronic 
and atomic collisions, Aarhus (Denmark), 21-27 Jul 1993). Order 
Number DE94609854. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. L CAPTURE/electron capture; LITHIUM 7 
TARGET/argon 40 beams; LITHIUM 7 TARGET/krypton 84 beams; 
LITHIUM 7 TARGET/neon 20 beams; CROSS SECTIONS; ION- 
ATOM COLLISIONS; MULTICHARGED IONS 


5796 (CEA-CONF-11412) Collisions between multiply 
charged ions and molecules. Huber, B.A. (CEA Centre d’Etudes 
de Grenoble, 38 (France). Dept. de Recherche Fondamentale sur 
la Matiere Condensee); Ristori, C.; Lebius, H.; Puerta, J.; Rem- 
scheid, A. CEA Centre d'Etudes de Grenoble, 38 (France). Dept. 
de Recherche Fondamentale sur la Matiere Condensee. 1993. 2p. 
(CONF-930711-: 18. international conference on the physics of 
electronic and atomic collisions, Aarhus (Denmark), 21-27 Jul 
1993). Order Number DE94609855. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ARGON 40/multicharged ions; ION- 
MOLECULE COLLISIONS/electron capture; !ON-MOLECULE 
COLLISIONS/kev range 10-100; KRYPTON 84/multicharged ions; 
BORON FLUORIDES; METHANE; SULFUR FLUORIDES 


5797 (CEA-CONF—11413) Single-electron capture follow- 
ing 120 KeV Ne*, Ar and Kr*+-Li collisions. Pascale, J. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Recherche sur |'Etat Condense, les Atomes et les Molecules); Bo- 
duch, P.; Jacquet, E.; Chantepie, M.; Hennecart, D.; Husson, X.; 
Lecler, D.; Martin-Brunetiere, F.; Druetta, MCEA Centre d’Etudes 
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de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Recherche sur 
l'Etat Condense, les Atomes et les Molecules. 1993. 1p. (CONF- 
930711-: 18. international conference on the physics of electronic 
and atomic collisions, Aarhus (Denmark), 21-27 Jul 1993). Order 
Number DE94609856. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ARGON 40 BEAMS/kev range 100-1000; 
ARGON 40 BEAMS/lithium 7 target; ELECTRON CAPTURE/ion- 
atom collisions; KRYPTON 84 BEAMS/kev range 100-1000; 
KRYPTON 84 BEAMS/lithium 7 target; NEON 20 BEAMS/kev 
range 100-1000; NEON 20 BEAMS /lithium 7 target; COMPARA- 
TIVE EVALUATIONS; CROSS SECTIONS; EXCITED STATES; 
GANIL CYCLOTRON; MONTE CARLO METHOD; MULTI- 
CHARGED IONS 


5798 (CEA-CONF-11414) Elastic electron-ion scattering. 
Huber, B.A.; Ristori, C.; Maurel, M.; Rocco, J.C.; Guet, C. CEA 
Centre d’Etudes de Grenoble, 38 (France). Dept. de Recherche 
Fondamentale sur la Matiere Condensee. 1993. 2p. (CONF- 
930711-—: 18. international conference on the physics of electronic 
and atomic collisions, Aarhus (Denmark), 21-27 Jul 1993). Order 
Number DE94609857. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BARIUM 137 TARGET/electron-ion col- 
lisions; ELECTRON-ION COLLISIONS/elastic scattering; 
ELECTRON-ION COLLISIONS/ev range 10-100; XENON 131 TAR- 
GET/electron-ion collisions; DIFFERENTIAL CROSS SECTIONS; 
HARTREE-FOCK METHOD; HARTREE-FOCK-BOGOLYUBOV 
THEORY; MULTICHARGED IONS; RUTHERFORD SCATTERING 


5799 (ESM-56) Convergent close-coupling calculations 
of low-energy positron-atomic-hydrogen scattering. Bray, |.; 
Stelbovics, A.T. Flinders Univ. of South Australia, Adelaide, SA 
(Australia). Electronic Structure of Materials Centre. Jul 1993. 7p. 
Sponsored by Australian Research Council, Canberra, ACT (Aus- 
tralia). Order Number DE94609858. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The convergent close coupling approach developed by the au- 
thors is applied to positron scattering from atomic hydrogen below 
the first excitation threshold. In this approach the multi-channel ex- 
pansion one-electron states are obtained by diagonalizing the target 
Hamiltonian in a large Laguerre basis. It is demonstrated that this 
expansion of the scattering wave function is sufficient to reproduce 
the very accurate low-energy variational results, provided target 
states with |< 15 are included in the expansions. 10 refs., 1 tab. 


5800 (FEl-2048) Renormalization method in a theory of 
atom Coulomb excitation. Klintsov, V.N.; Yudin, G.L. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (Russian Federation). Fiziko-Ehnergeticheskij Inst. 1989. 
3ip. (in Russian). Order Number DE94608245. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Probabilities and cross sections of the atom Coulomb excitation 
by fast multi-charge ions are determined in the way whereby 
asymptotics of renormalized probabilities by low impact parameters 
coincide with probabilities calculated by theory of sudden oscilla- 
tions. Concrete calculations are carried out for excitation channels 
1S-nS, nP in a hydrogen-like atom with an account of screening in- 
cident ions by proper electrons. Probabilities and cross sections of 
single and two fold bound-bound transitions in a helium atom are 
calculated. The born probabilities of such transitions and asymp- 
totics of shaking and born-excitation amplitudes by low-impact 
parameters are analytically studied. 16 refs.; 12 figs.; 2 tabs. 


5801 (FEI-2260) Measurement of double-differential 
cross section of argon atom ionization by fission fragment. 
Rykov, V.A.; D'yachenko, P.P.; Makhrov, F.V.; Sokolov, Yu.V. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (Russian Federation). Fiziko-Ehnergeticheskij Inst. 1992. 
15p. (In Russian). Order Number DE94608246. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this work double-differential ionization cross section in fission 
fragments - Ar collisions, measured for electron ejection angles 30 
deg, 45 deg, 60 deg and 90 deg and electron energy range from 
10 eV to 1500 eV is presented. Gas target Ar atom jet and fission 
fragment source is **Cf layer. Cross sections are measured in 
time-of-flight technique. The experimental results are compared 
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with classical theory predictions. Comparison indicates on quality 
agreement with theory. 11 refs.; 4 figs. 


5802 (FEI-2287) Measurement of doubly-differential ion- 
ization cross section in fission fragments - No collisions. 
Rykov, V.A.; Makhrov, F.V. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst. 1992. 13p. (In Russian). Order 
Number DE94608247. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work we present doubly-differential ionization cross sec- 
tion in fission fragments - No collisions, in fission fragments - CO2 
collisions measured for electron ejection angles 30 deg, 45 deg, 60 
deg and 90 deg and electron energy range from 10 eV to 1500 eV. 
Gas target is a gas jet and fission fragment source is 7°°Cf layer. 
Cross sections are measured in time-of-flight technique. The exper- 
imental results are compared with classical theory predictions. 
Comparison indicates on bad agreement with theory. We are cal- 
culated ionization energy loss by fission fragments in Cf-molecula 
collisions. The calculated ionization energy loss values based on 
experimental data are about 30-35% of full electronic energy loss 
for fission fragments in Nz and COz for the projectile energy ~ 1 
MeV/amu. 6 refs.; 4 figs. 


5803 (JAERI-M—93-202) Charge-changing collision cross 
sections of low-energy carbon ions with carbon containing 
molecules. Hamamoto, Nariaki (Kyoto Univ. (Japan). Faculty of 
Engineering); Tanaka, Takashi; Itoh, Akio; Imanishi, Nobutsugu; 
Saito, Manabu; Haruyama, Yoichi; Shirai, Toshizo. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Oct 1993. 5ip. (In Japan- 
ese). Order Number DE94727628. Source: OSTI; NTIS; INIS. 
Cross sections of single-, double-, and three-electron capture 
collisions have been measured for the carbon ions passing through 
the COz, CH4, CoHs, and C3Heg gas targets at energies between 
0.5 and 5 keV/amu. Errors of the obtained cross sections are esti- 
mated to be 9 to 20 percents. The cross sections hardly depend 
on incident energy in the present energy region, but depend on 
charge of the incident particles and ionization potential of the target 
molecules. Multiple-electron transfer processes are predominant in 
these complex molecules. The results of single-electron capture 


process are discussed in a comparison with theoretical models. 
(author). 


5804 (UCRL-JC—114743) Low-energy electron collisions 
with metal clusters: Electron capture and cluster fragmenta- 
tion. Kresin, V.V. (Lawrence Livermore National Lab., CA (United 
States)); Scheidemann, A.; Knight, W.D. Lawrence Livermore Na- 
tional Lab., CA (United States). 24 Aug 1993. 13p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Grant DMR-89-13414. (CONF-930717-2: ICPEAC: 
satellite meeting on electron collision with molecules, clusters and 
surfaces, London (United Kingdom), 29-30 Jul 1993). Order Num- 
ber DE94003623. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors have carried out the first measurement of absolute 
cross sections for the interaction between electrons and size- 
resolved free metal clusters. Integral inelastic scattering cross 
sections have been determined for electron-Na, cluster collisions 
in the energy range from 0.1 eV to 30 eV. At energies <1 eV, 
cross sections increase with decreasing impact energies, while at 
higher energies they remain essentially constant. The dominant 
processes are electron attachment in the low-energy range, and 
collision-induced fragmentation at higher energies. The magnitude 
of electron capture cross sections can be quantitatively explained 
by the effect of the strong polarization field induced in the cluster 
by the incident electron. The cross sections are very large, reach- 
ing values of hundreds of A®; this is due to the highly polarizable 
nature of metal clusters. The inelastic interaction range for frag- 
mentation collisions is also found to considerably exceed the 
cluster radius, again reflecting the long-range character of electron- 
cluster interactions. The important role played by the polarization 
interaction represents a bridge between the study of collision pro- 
cesses and the extensive research on cluster response properties. 
Furthermore, insight into the mechanisms of electron scattering is 
important for understanding production and detection of cluster 
ions in mass spectrometry and related processes. 
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5805 (CNIC—00692) Experimental studies of equation of 
gases state for hydrogen and deuterium. Jiang Guogiang 
(Sichuan Inst. of Materials and Technology, Chengdu (China)); Lu 
Guangda. China Nuclear Information Centre, Beijing, BJ (China). 
Nov 1992. 20p. (In Chinese). (SMI-0005.). Order Number 
DE94609877. Source: OSTI; NTIS (US Sales Only); INIS. 

The low order Virial coefficient and compression factors of 
hydrogen, deuterium and the mixtures of both materials were ex- 
perimentally determined by using Burnett method at the normal 
temperature and the pressure of 0.5 to 40 MPa. Comparing the re- 
sults obtained with the data in references, the relative error of 
compression factor is less than 0.2%. 


5806 (CONF-9306200—-1) Experimental and theoretical fea- 
tures of strong suppression and shifting phenomena in 
odd-photon resonant excitations and stimulated emissions. 
Garrett, W.R. Oak Ridge National Lab., TN (United States). [1993]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 11. international conference on 
laser spectroscopy; Hot Springs, VA (United States); Jun 1993. Or- 
der Number DE94000341. Source: OSTI; NTIS; GPO Dep. 

Discriptions are given of recent theoretical and experimental re- 
sults of dramatic effects, during the interval of the excitation pulse, 
in optically pumped stimulated emissions (OPSE). Forward-directed 
OPSE from a two-photon resonantly excited state to a lower state 
which is also coupled to the ground state is strongly suppressed 
and backward emissions are frequency shifted. Surprisingly, the ef- 
fects are caused by an interference from a wave-mixing field. 
Several other implications of this effect are given and, on the basis 
of this phenomenon, several puzzling ASE observations mentioned 
in other published work are noted and clarified. 


5807 (PPPL-2942) Demonstration of resonant photop- 
umping of Mo VII by Mo XII for a VUV laser near 600 A. licisin, 
K.J.; Aumayr, F.; Schwob, J.L.; Suckewer, S. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Sep 1993. 34p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE94001720. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We present data of experiments on the resonant photopumping 
of Mo VII by Mo XIli as a method of generating a coherent VUV 
source near 600 A. The experiment is based on a scheme pro- 
posed by Feldman and Reader in which the 4p® — 4p°6s transition 
in Mo VIl in resonantly photopumped by the 5s °S, )2 — 4p ®P /2 
transition in Mo Xil. Results of the laser produced plasma experi- 
ments show the successful enhancement of the population of the 
Mo Vil 4p°6s upper lasing level when pumped by an adjacent Mo 
Vil plasma. No enhancement was seen in a control experiment 
where the Mo VII plasma was pumped by a Zr X plasma. Improve- 
ments of the intensity of the Mo XIl pump source, achieved using 
an additional pump laser, lead to the generation of a population in- 
version for the VUV transition. 
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5808 (IPNO-TH—92-65) =x plasmon modes in Ceo clusters. 
Nguyen Van Giai; Lipparini, E. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. Jul 1992. 19p. Order Number 
DE94609878. Source: OSTI; NTIS (US Sales Only); INIS. 

RPA correlations and collective excitations of a electrons in the 
Cgo cluster, the fullerene molecule are studied, by using the sum 
rule approach and linear response theory. The results for the exci- 
tation spectrum are discussed in reijation to experimental data and 
to other theoretical approaches. (K.A.) 17 refs.; 4 figs. 


5809 (IPNO-TH-—92-80) Two-phonon states in alkali-metal 

clusters. Abada, A.; Vautherin, D. Paris-11 Univ., 91 - Orsay 

(France). Inst. de Physique Nucleaire. Dec 1992. 17p. Order Num- 

ber DE94609879. Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to Physical Review (US). 
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Two phonon-states of alkali-metal clusters (treated as jellium 
spheres) are calculated by using a method based on a perturbative 
construction of periodic orbits of the time-dependent mean-field 
equations. Collective vibrations with various multipolarities in 
charged Naz;* are considered. (author) 26 refs.; 2 figs.; 3 tabs. 


5810 (LIYaF—-1716) Light by light scattering contribution 
to muonium and hydrogen hyperfine splitting. Ehjdes, M.1.; 
Karshenbojm, S.G.; Shelyuto, V.A. AN SSSR, Leningrad (Russian 
Federation). Inst. Yadernoj Fiziki. Aug 1991. 20p. Order Number 
DE94608275. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiative correction to hyperfine splitting of relative order a*(Za) 
induced by light by light scattering insertion in external photons is 
obtained. New contribution turns out to be equal to -0.48213 ... 
[a*(Za)/x]E¢ in Fermi hyperfine splitting energy units E-. Numeri- 
cally it gives -0.26 kHz for muonium and -0.084 kHz for hydrogen. 
9 refs.; 3 tabs. 
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Refer also to citation(s) 4347, 4573, 4668, 5530, 5534, 5563, 5804 


5811 (BNL-49557) Dipole forbidden vibrational modes for 
NO and CO on Cu observed in the far IR. Hirschmugl, C.J. 
(Brookhaven National Lab., Upton, NY (United States)); Dumas, P.; 
Suhren, M.; Chabal, Y.J.; Hoffmann, F.M.; Williams, G.P. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 7p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC02-76CH00016. (CONF-9306281-1: 7. vibrations at 
surfaces, Santa Margherita (Italy), 13-17 Jun 1993). Order Number 
DE94003199. Source: OSTI; NTIS; GPO Dep. 

IRRAS spectra of NO/Cu(111) and (,/3 x ,/3)R30° coverage of 
CO/Cu(111) in the range 3000-180 cm-—" show both the adsorbate 
internal modes and features assigned to the hindered rotational 
modes. These dipole-forbidden features are characterized by 
asymmetric (mostly negative) absorption lineshapes and are ac- 
companied by a change in broadband absorption. The shape and 
intensity of this broadband absorption is well accounted for by a 
scattering model. 


5812 (DOE/ER/45267-7) [Surfaces and thin films studied 
by picosecond ultrasonics]: Annual progress report, [Decem- 
ber 1, 1992—November 30, 1993]. Maris, H.J.; Tauc, J. Brown 
Univ., Providence, Ri (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER45267. Order Number DE94002405. Source: OSTI; NTIS; 
GPO Dep. 

The goal of this research is the study of the propagation of very 
high frequency sound waves in amorphous materials and liquids in 
order to achieve a better fundamental understanding of how heat 
flows in these materials. 


5813 (DOE/ER/45347-33) [Strongly interacting fermion 
systems]: Progress report, November 15, 1992—-November 14, 
1993. Ohio State Univ. Research Foundation, Columbus, OH 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-88ER45347. Order Num- 
ber DE94002674. Source: OSTI; NTIS; INIS; GPO Dep. 

Success was obtained in three fields: Optical properties in 
electronic structure program (optical activity; Se, Si); quasi-one- 
dimensional systems (CHx, fullerene tubule, polyaniline, etc.); other 
strongly interacting fermion systems (Kondo impurities interacting 
with conduction bands, phonon-induced decay rates for quasi- 
particle cyclotron orbits in simple metals, fluctuation conductivity 
above susperconducting transition). 


5814 (INIS-mf-13732, pp. 15) Numerical study of phonon 
and electron spectra. Razeghizadeh, A.R. (Amir Kabir Industrial 
Univ., Tehran (Iran, Islamic Republic of). Physics Div.); Farjam, M. 
Iranian Physics Society, Teheran (iran, Islamic Republic of). 1992. 
44p. (In Persian). (CONF-9208244—: Iran’s physics conference, 
Tehran (iran, Islamic Republic of), 31 Aug - 3 sep 1992). In Ab- 
stract of articles from Iran’s physics conference. Order Number 
DE94608691. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. ELECTRONS/numerical solution; 
PHONONS/numerical solution; COMPUTERIZED SIMULATION; 
EIGENVALUES; ELECTRON SPECTRA; ELECTRONS; LINE 
BROADENING; PHONONS 


5815 (INIS-mf-13737, pp. 165) Negative viscosity of fer- 
rofluids: Theory and experiment. Bacri, J.C. (Paris-6 Univ., 75 
(France)); Perzynski, R.; Shliomis, Mj. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. VISCOUS FLOW/ferromagnetic materials; 
COLLOIDS; FLUIDS; MAGNETOHYDRODYNAMICS; VISCOSITY 


5816 (INIS-mf-13739, pp. 11-12) Trace maps for arbitrary 
substitution sequences. Avishai, Y. (Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Dept. of Physics); Berend, D. Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Mar 1993. 68p. 
(CONF-9303246—: Workshop on mathematical physics towards the 
21st century, Beer-Sheva (Israel), 14-19 Mar 1993). In The working 
paper. Order Number DE94609543. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The discovery of quasi-crystals and their 1-dimensional modeling 
have led to a deep mathematical study of Schroedinger operators 
with an arbitrary deterministic potential sequence. In this work we 
address this problem and find trace maps for an arbitrary substitu- 
tion sequence. our trace maps have lower dimensionality than 
those of Kolar and Nori, which make them quite attractive for ac- 
tual applications. (authors). 


5817 (IS-T-1649) Density functional studies: First princi- 
ples and semi-emperical calculations of clusters and surfaces. 
Susan, S. Ames Lab., IA (United States). 30 Apr 1993. 165p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-82. Grant CHE-8609832; Grant CHE-8921099. 
Order Number DE94002836. Source: OSTI; NTIS; GPO Dep. 

Theoretical electronic structure techniques are used to analyze 
widely different systems from Si clusters to transition metal solids 
and surfaces. For the Si clusters, first principles density functional 
methods are used to investigate Si, for N=2-8. Goal is to under- 
stand the different types of bonding that can occur in such small 
clusters where the atomic coordination differs substantially from 
tetrahedral bonding; such uncoordinated structures can test ap- 
proximate models of Si surfaces. For the transition metal systems, 
non-self-consistent electronic structure methods are used to under- 
stand the driving force for surface relaxations. In-depth analysis of 
results is presented and physical basis of surface relaxation within 
the theory is discussed. Limitations inherent in calculations of metal 
surface relaxation are addressed. Finally, in an effort to understand 
approximate methods, a novel non-self- consistent density func- 
tional electronic structure method is developed that is about 1000 
times faster than more sophisticated methods; this method is 
tested for various systems including diatomics, mixed clusters, sur- 
faces, and bulk lattices. 


5818 (LA-UR-93-3359) Modeling Group IV elements with 
new transferable tight-binding models. Kwon, |. (Los Alamos 
National Lab., NM (United States)); Biswas, R. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9308182-1: interatomic potentials for large-scale simula- 
tions of non-equilibrium phenomena in SiC meeting, Santa 
Barbara, CA (United States), 15-17 Aug 1993). Order Number 
DE94000770. Source: OSTI; NTIS; GPO Dep. 

An outstanding problem in the computer-based microscopic de- 
scription of Group IV materials, is the need for an accurate 
transferable model of the energetic and electronic properties of 
semiconductor structures. The three complementary approaches 
have been the ab-initio method including Car-Parinelio simulations, 
the classical molecular dynamics method, and tight-binding moiec- 
ular dynamics. While being very accurate, the ab-initio molecular 
dynamics has been performed on small systems (~100 atoms) for 
short time scales (~10 ps). On the other hand, classical potential 
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models have had much success in describing melting of silicon, 
amorphous silicon structures, thin film growth and a variety of com- 
putationally intensive molecular dynamics simulations. However, 
the classical based models do not contain important electronic in- 
formation which is essential in a variety of problems in electronic 
materials such as determining the gap states for structural defects. 
The accuracy of the classical models in configurations, far from the 
fitting database, may be uncertain. Our approach is to find transfer- 
able tight-binding models for silicon that are in between the 
ab-initio simulations and the classical models for molecular dynain- 
ics in level of sophistication. 


5819 (PINSTECH/NPD-—133) NO-CO-O, heterogenous cat- 
alytic surface reaction: a monte carlo study. Khan, K.M.; 
Ahmed, N.; Yaldram, K. Pakistan Inst. of Nuclear Science and 
Technology, Islamabad (Pakistan). Nuclear Physics Div. Jul 1992. 
19p. Order Number DE94609955. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The effect of NO on the heterogeneous catalytic surface reaction 
CO-O, and the effect of O. on the CO-NO reaction in studied by 
the Monte Carlo simulation technique. The overall kinetic behavior 
of the three component reaction is seen to be dominated by the 
characteristics of the CO-NO reaction rather than by the CO-O, re- 
action. The addition of NO at the expense of O2 in the CO-O2 
reaction leads to an enhanced production of both CO2 and No. For 
the NO-CO reaction the addition of O2 at the expense of NO 
decreases the production rates of these two gases. The experi- 
mentally observed blocking effect of NO on the CO-Oz reaction is 
not observed in the simulation. For the blocking effect to be re- 
alised the un-dissociated NO on the surface plays a crucial role. 
Our simplified model assumes complete dissociation of NO, conse- 
quently the blocking effect is not observed. The effect of the third 
component (NO or Oz) on the ‘critical transition’ leading to poison- 
ing of the two component reaction is also studied. 7 figs. (author). 


5820 (SAND-93-2046C) Disorder effects on small-polaron 
formation and hopping. Emin, D. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930879-1: 5. international conference on hopping and re- 
lated phenomena, Glasgow (United Kingdom), 31 Aug - 3 sep 
1993). Order Number DE94001205. Source: OSTI; NTIS; GPO 
Dep. 

Small-polarons will only form in covalent crystals whose elec- 
tronic halfbandwidths are sufficiently narrow, E, > W. The absence 
of small polaronic carriers in most covalent crystals presumably in- 
dicates that E, < W in these instances. However, evidence of 
small polarons is commonly found in disordered materials despite 
the estimates of E, and W not being significantly different from 
those of crystals. This result is ration by stating that disorder has 
slowed carrier motion enough to permit small-polaron formation. 
Recently the question of how disorder affects the stability of 
quasifree carriers with respect to small-polaron formation has been 
addressed. It is found that only modest energetic disorder is re- 
quired to induce small-polaron formation. Here | first succinctly 
describe essential elements of this work. Second, | address the role 
of disorder on the adiabatic hopping motion of small polarons. En- 
ergy bands in most materials in which small-polarons are found are 
thought to be sufficiently wide (> a phonon energy) that the small- 
polaronic hopping is “adiabatic.” That is, the electronic carriers 
move between sites sufficienfly rapidly to follow the atomic mo- 
tions. In this situation the small-polaron jump rates are independent 
of intersite separations. The magnitudes of the preexponential fac- 
tors of the measured hopping mobilities typically support this view. 
Further support for this picture is found from experiments that de- 
termine weak dependences of the mobility on hydrostatic pressure. 


5821 (UCRL-JC—114006) Trapped electrons in solid hy- 
drogen. Collins, G.W.; Magnotta, F.; Mapoles, E.R.; Lorenzana, 
H.E. Lawrence Livermore National Lab., CA (United States). Jun 
1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9306212-1: Air 
Force Office of Scientific Research (AFOSR) high energy density 
materials contractors conference, Wood Hole, MA (United States), 


6-8 Jun 1993). Order Number DE93018628. Source: OSTI; NTIS; 
GPO Dep. 





We report here a relatively large increase in emission of the inte- 
grated 800 nm line when pumping the UV absorption and a much 
smaller increase (by a factor of ~15) upon pumping the IR absorp- 
tion band in solid D-T at 4.6 K. These data show the 800 run 
emission is most likely the result of an electron bubble transition. 
We also present ESR data for electrons in D2 and H2 doped with 
2% T2 and pure To. We find there are two components to this ab- 
sorption, a narrow line component which we attribute to trapped 
electrons and a broad line component which we attribute to delo- 
calized electrons. The narrow ESR linewidth in the H2 and Do 
samples are commensurate with the idea of electrons localized in 
vacancy seeded traps. In solid T2 the broad line dominates, 
implying that most electrons are delocalized due to the large con- 
centration of electrons and other impurities. We find that the 
temperature and time dependence of the electron concentration 
from the 800 nm line is similar to the unpaired atoms as measured 
previously with ESR. 
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5822 (CEA-CONF—11408) NMR confronted with motion. 
Goldman, M. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Service de Physique Theorique. 1993. 10p. (in French). 
(CONF-9303247-: Congres GERM XIll, Giens (France), 28 Mar - 
2 apr 1993). Order Number DE94609956. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this report, the author describes four studies on the influence 
of movement in Nuclear Magnetic Resonance, Brownian movement 
and induced movement. 


5823 (DOE/ER/45445-9) Surface physics with cold and 
thermal neutron reflectometry: Progress report, April 1, 1991- 
September 30, 1993. Steyerl, A. Rhode Island Univ., Kingston, RI 
(United States). Sep 1993. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-91ER45445. Order 
Number DE94001447. Source: OSTI; NTIS; GPO Dep. 

Within the past two and one half years of the project “Surface 
Physics With Cold and Thermal Neutron Reflectometry” a new 
thermal neutron reflectometer was constructed at the Rhode Island 
Nuclear Science Center (RINSC). It was used to study various liq- 
uid and solid surfaces. Furthermore, neutron reflection experiments 
were be un at different laboratories in collaboration with Dr. G.P. 
Fetcher (at Argonne National Laboratory), Dr. T. Russell (IBM Al- 
maden) and Drs. S.K. Satija and A. Karim (at the National Institute 
for Standards and Technology). The available resources allowed 
partial construction of an imaging system for ultracold neutrons. It 
is expected to provide an extremely high resolution in momentum 
and energy transfer in surface studies using neutron reflectometry. 
Much of the work reported here was motivated by the possibility of 
later implementation at the planned Advanced Neutron Source at 
Oak Ridge. In a separate project the first concrete plans for an in- 
tense source of ultracold neutrons for the Advanced Neutron 
Source were developed. 


5824 (IA-1481, pp. 14) Three-dimensional Rayleigh-Taylor 
calculations. Hecht, J.; Offer, D.; Dhvarts, D.; Orszag, S.A.; Mc- 
Croy, R.L. Israel Atomic Energy Commission, Tel Aviv (Israel). 
Licensing Div. Jul 1993. In Research laboratories annual report 
1992. 279p. Order Number DE94608124. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. FLUID FLOW/rayleigh-taylor instability; 
THREE-DIMENSIONAL CALCULATIONS 


5825 (IA-1481, pp. 15) Scale invariant regime in Rayleigh- 
Taylor bubble front dynamics. Alon, U.; Dhvarts, D.; Mukamel, 
J.D. Israel Atomic Energy Commission, Tel Aviv (Israel). Licensing 
Div. Jul 1993. In Research laboratories annual report 1992. 279p. 
Order Number DE94608124. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Short communication. FLUID FLOW/rayleigh-taylor instability 


5826 (JINR-E-4-92-529) Overlap of metal clusters and nu- 
clear structure physics. Nesterenko, V.O. Joint Inst. for Nuclear 
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Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1992. 11p. Order Number DE94608387. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the 4-th Intern. Spring Seminar on Nuclear Physics 
The Building Blocks of Nuclear Structure’, Amalfi, Italy, May 18-22, 
1992. 

The properties of metal cluster (MC) are discussed. The MC 
representing the bound systems of atoms of some metals have re- 
cently been discovered to possess shells of the same type as in 
atoms and nuclei. Subsequent investigation has shown the striking 
similarities of many features of MC and nuclei: shells, quadrupole 
deformation, fission, giant resonances. As a result, a lot of ideas 
and methods (first of all the theoretical ones) of nuclear structure 
may be applied after some modification in the MC field. MC have 
also their own very specific properties, such as supershells, the op- 
portunity of form very large clusters with the number of atoms up 
to 20000, mixed clusters and etc. 50 refs.; 3 figs. 


5827 (JINR-E—14-92-79) On the structure and atomic mo- 
tions in liquid sodium. Padureanu, |. (institutul de Fizica Atomica, 
Bucharest (Romania)); Rotarescu, Gh.; Popescu, |.; Kudryashov, 
0.E.; Ovchinnikov, |.E. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics. 1992. 12p. Order 
Number DE94608386. Source: OSTI; NTIS (US Sales Only); INIS. 

The microscopic structure function for liquid Na in the tempera- 
ture range T=100 deg C - 600 deg C from the hard sphere 
approach and neutron diffraction data at the low momentum trans- 
fer measurements are obtained. These data are used within the 
mean field, viscoelastic and memory function approach theories to 
derive the self and effective current longitudinal correlation function 
and its spectral function. 12 refs.; 6 figs. 


5828 (JINR-E—14-92-298) The temperature dependence of 
the correlated and individual motions in liquid sodium. Padure- 
anu, |. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Neutron Physics); Rotarescu, Gh.; Popescu, 
1.A.; Rapeanu, S.N.; Kudryashov, O.E. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Neutron Physics. 
1992. 8p. Order Number DE94608384. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A full surface in the (Q, «) space for coherent and incoherent 
scattering functions S. (Q, «) and S; (Q, «) on liquid Na in the tem- 
perature range T=100-600 deg C is presented. The dispersion of 
the collective modes at various T are determined from the Q de- 
pendence of em(Q) corresponding to the main maximum of the 
longitudinal current correlation function J. (Q, «). 18 refs.; 3 figs. 


5829 (JINR-E-14-92-574) On the uSR activity at LNP 
JINR phasotron. Gurevich, |.!. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii); Duginov, V.N.; Firsov, V.G. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Problems. 1992. 26p. Order Number DE94608385. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The current state of uSR activity at LNR JINR phasotron is pre- 
sented, including short description of experimental facilities. The 
possible trends of uSR investigation for future work are outlined. 
The list of main publications (1987-1992) is included. 35 refs.; 1 fig. 


5830 (JINR-R-3-92-578) Two-modes structure of disper- 
sion curve of He-4. Blagoveshchenskij, N.M. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Rus- 
sian Federation). Fiziko-Ehnergeticheskij Inst.); Puchkov, A.V.; 
Bogoyavienskij, |.V.; Karnatsevich, L.V.; Koloborodov, V.G.; Sko- 
morokhov, A.N.; Kozlov, ZJoint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics. 1992. 7p. (in Rus- 
sian). Order Number DE94608392. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Pis'ma Zh. Ehksp. Teor. Fiz. 

The results of neutron research of dispersion curve of Hell at 
temperatures (0.42+1.72) K in region 0.1<q<1.9 A-' are 
presented. With the two-Gaussian analysis of the sharp phonon- 
maxon-rotor peaks the two-modes structure of spectral at 
q>q0(T)~0,48 A-' and e>A is obtained. 5 refs.; 4 figs. 
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5831 (JINR-R—-14-92-345) Low dispersion of the muon 
precession frequency in HTSC samples YBa2Cu;0, and 
EuBa,Cu,0,. Grebinnik, V.G. (and others); Duginov, V.N.; Zhukov, 
V.A. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Problems. 1992. 7p. (In Russian). Order Number 
DE94608388. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Measurements of the muon spin_ relaxation rate (yuSR) 
have been performed on monocrystalline unoriented grains 
YBaoCu3O¢ g9 and ceramics EuBaoCu3QO¢ 94 in order to determine 
the magnetic field penetration depth 4. Measurements were con- 
ducted on field-cooled samples with magnetic field 2.5 kG at 
temperatures 10<T<100 100 K. Experimental value of the muon 
precession frequency variance <Aw*>'/*(T—0) was ~2.5 us~", 
which corresponds to the magnetic field penetration depth perpen- 
dicular to CuO» planes 4,,(0)~1600 A. The result calls in question 
the traditional idea about the penetration depth measured with 
uSR-experiment A,,sR as the lower limit of A(A>A,,sR) in strongly 
anisotropic high-T, superconductors. 10 refs.; 2 figs.; 1 tab. 


5832 (JINR-R—14-92-399) Coherent spin-flop transition in 
Cr203 induced by pulsed magnetic field. Georgiev, D.; Nitts, 
V.V.; Yakovlev, A.A. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Neutron Physics. 1992. 7p. (In Russian). 
Order Number DE94608389. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The results of the neutron diffraction measurement on the Cro05 
single crystal in which the spin-flop transition is induced by a 
pulsed magnetic field are given. An extreme delay in the reorienta- 
tion of sublattices magnetizations and coherence of this process 
without nucleation is manifested in the phase transition kinetics. 5 
refs.; 6 figs. 


5833 (JINR-R-14-92-576) The first investigation experi- 
ments of interaction YBa2Cu,07_; films with synchrotron 
radiation of impulse electron accumulator. Tyutyunnikov, S.1.; 
Shalyapin, V.N.; Sarantsev, V.P. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1992. 6p. (in Russian). Order Num- 
ber DE94608390. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of investigation of the synchrotron radiation interac- 
tion with HTSC films in infrared spectrum range are presented. The 
optical conic channel was constructed to focus the radiation on 
films. This channel allowed to raise the total power in 20 times and 
to reach the 30 W level on the target. The influence of impulse 
magnetic fields on the resistive response of HTSC film is detected. 
No bolometric response was found on HTSC films in the broad 
interval of the incident power. The reasons of this effect are dis- 
cussed. The change of the transition coefficient of the HTSC films 
depending on the radiation power is discovered near the tempera- 
ture T=Tc. 6 refs.; 8 figs. 


5834 (JINR-R—17-92-558) About the influence of spin fluc- 
tuations on the transition linewidth of 4f-electrons in 
Tm-YBCO-compounds. Plakida, N.M. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics); 
Kovacevic, Z. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1992. 6p. (In Russian). 
Order Number DE94608391. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Pis’ma Zh. Ehksp. Teor. Fiz. 

We investigate the S-F-interaction of the rare-earth ion Tm*+ 
with copper spins in Tm-YBCO-compounds. The expression for the 
linewidth of the crystal electrical field transition is obtained. It is 
shown that dynamical spin fluctuations in CuO2 give the main con- 
tribution to the line broadening. 7 refs.; 1 fig. 


5835 (LIYaF-1687) Electronic structure of Ce and Nd in 
high-temperature superconductor Nd2_,CexCuO,_y. Smirnov, 
Yu.P.; Sovestnov, A.E.; Tyunis, A.V.; Shaburov, V.A.; Ilvanenko, 
O.M.; Mitsen, K.V. AN SSSR, Leningrad (Russian Federation). 
Inst. Yadernoj Fiziki. May 1991. 10p. (In Russian). Order Number 
DE94608393. Source: OSTI; NTIS (US Sales Only); INIS. 

The shifts of X-ray K-lines of Ce and Nd in the electronic super- 
conductor Nd2_,Ce,CuO,_, (x=0.12-0.18, repers CeF3; and 
Nd2O3) are measured experimentally. It is shown that the Ce and 
Nd valence do not the ceramics composition and is equal to 
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3.79+0.01 respectively. The small positive shifts (~30-40 meV) of 
Ce and Nd K,1- and Kgy-lines in Ndz_,Ce,CuO,4_, with reference 
of ~0.02 4f- and ~0.1-0.2 5d-electron at the Ce and Nd ions in 
Nd2_,Ce,CuO4_, (compared with CeO2 and Nd2Os). 16 refs.; 3 
figs.; 1 tab. 


5836 (LIYaF-1718) Second harmonic of longitudinal 
nonlinear response of a cubical ferromagnetic in critical para- 
magnetic vicinity of the T.. Lazuta, A.V.; Larionov, I.I.; Ryzhov, 
V.A. AN SSSR, Leningrad (Russian Federation). Inst. Yadernoj 
Fiziki. Aug 1991. 26p. (In Russian). Order Number DE94608394. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Second harmonic magnetization of the longitudinal nonlinear re- 
sponse of cubical ferromagnetic CdCr2Se2 were investigated by 
experimentally and theoretically in critical paramagnetic vicinity of 
the T. under constant magnetic field. The experiments were car- 
ried out in exchange region both weak and strong field conditions, 
the phase components Mz were registered. The spin diffusion coef- 
ficient is determined. 13 refs.; 7 figs. 


5837 (SAND—93-1808C) Developments in crystallographic 
phase analysis in the SEM: Backscattered electron Kikuchi 
patterns. Michael, J.R.; Goehner, R.P.; Hills, C.R. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9309241—1: 2. interamerican congress on 
electron microscopy, Cancun (Mexico), 26 Sep - 2 oct 1993). Or- 
der Number DE93040755. Source: OSTI; NTIS; GPO Dep. 

Short communication SCANNING ELECTRON MICROSCOPY; 
ELECTRON DIFFRACTION/backscattering; CRYSTALLOGRA- 
PHY/phase transformations; CHARGE-COUPLED DEVICES; 
BACKSCATTERING; CRYSTALLOGRAPHY 


5838 (SLAC-PUB-6076) Characterization of the B/Si sur- 
face electronic structures. Cao, R.; Yang, X.; Pianetta, P. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (SLAC/SSRL-— 
0013; CONF-921129-11: 39. national symposium of the American 
Vacuum Society, Chicago, IL (United States), 9-13 Nov 1992). Or- 
der Number DE93040943. Source: OSTI; INIS; NTIS; GPO Dep. 

High resolution angle resolved core level and valence band pho- 
toelectron spectroscopy have been used to characterize the 
electronic structures of the B/Si(111)-(,/3 x ./3) surfaces. The re- 
sults have been compared with theoretic calculations and other 
group Ill metals and Si terminated Si(111) surfaces that share the 
same type of surface reconstruction. We have observed a structure 
evolution from B-T4 to B-Ss and finally to Si- T, as deposited 
boron atoms diffuse into the substrate with increasing annealing 
temperature. The chemically shifted component appearing in the Si 
2p core level spectrum is attributed to charge transfer from the top 
layer Si and Si adatoms to the sublayer B-S; atoms. For the Si/ 
Si(111)-(,/3 x ./3) surface, a newly discovered chemically shifted 
component is associated with back bond formation between the Si 
adatoms and the underneath Si atoms. A new emission feature 
has been observed in the valence band spectra unique to the B/ 
Si(111)-(,/3 x ,/3) surface with B-Ss configuration. Thin Ge layer 
growth on this structure has also been performed, and we found 
that no epitaxial growth could be achieved and the underneath 
structure was little disturbed. 
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5839 (lA-1481, pp. 16) A self-similar model for laser 
driven ablation. Tlusy, T.; Waxman, E.; Shvarts, D. Israel Atomic 
Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In 
Research laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LASER-RADIATION HEATING/simulation; 
ABLATION; SIMULATION 


5840 (IA-1481, pp. 16-17) A generalized approach to as- 
ymptotic similarity and Its application to strong explosion and 
imploding shock wave problem. Waxman, E.; Shvarts, D. Israel 
Atomic Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 





1993. In Research laboratories annual report 1992. 279p. Order 
Number DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA SIMULATION/shock waves; EX- 
PLOSIONS; IMPLOSIONS 


5841 (IA-1481, pp. 17-18) Recent developments in the su- 
per transition array model for spectral simulation of LTE 
plasmas. Bar-Shalom, A.; Oreg, J.; Goldstein, W.H. Israel Atomic 
Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In 
Research laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA SIMULATION/Ite; LTE 


5842 (IA-1481, pp. 17-18) Calculation of emission and ab- 
sorption spectra of LTE plasma by the super transition array 
method. Bar-Shalom, A.; Oreg, J.; Goldstein, W.H. Israel Atomic 
Energy Commission, Tel Aviv (Israel). Licensing Div. Jul 1993. In 
Research laboratories annual report 1992. 279p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA SIMULATION/spectra unfolding; 
ETE 
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Refer also to citation(s) 4342, 4511, 4604 


5843 (CONF-930712—7) The statistics of sputtering. 
Robinson, M.T. Oak Ridge National Lab., TN (United States). 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO5-840R21400. From ICACS: 15. inter- 
national conference on atomic collision in solids; London (Canada); 
26-30 Jul 1993. Order Number DE94001128. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The MARLOWE program was used to study the statistics of 
sputtering on the example of 1— to 100—keV Au atoms normally 
incident on static (001) and (111) Au crystals. The yield of sput- 
tered atoms was examined as a function of the impact point of the 
incident particles (“ions”) on the target surfaces. There were varia- 
tions on two scales. The effects of the axial and planar channeling 
of the ions could be traced, the details depending on the orienta- 
tion of the target and the energies of the ions. Locally, the 
sputtering yield was very sensitive to the impact point, small 
changes in position often producing large changes yield. Results 
indicate strongly that the sputtering yield is a random (“chaotic”) 
function of the impact point. 


5844 (FEI-2255) Distribution functions of electrons within 
aluminium oxide thin films. D’yachenko, P.P.; Rykov, V.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (Russian Federation). Fiziko-Ehnergeticheskij Inst. 1992. 
9p. (In Russian). Order Number DE94608418. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this work electron spectrum in Al2O3 is presented. Experimen- 
tal electron spectrum after passage fission fragments through thin 
AlzO3 film is measured in time-of-flight technique. Electron spec- 
trum within target is calculated by the surface barrier model. 5 
refs.; 3 figs. 


5845 (IA-1481, pp. 158) Secondary electron emission 
from alkali halides induced by x-ray electrons. Akkerman, A.; 
Breskin, A.; Chechik, R.; Gibrekhterman, A. Israel Atomic Energy 
Commission, Tel Aviv (israel). Licensing Div. Jul 1993. In Research 
laboratories annual report 1992. 2729p. Order Number 
DE94608124. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CESIUM IODIDES/photoelectric emission; 
ELASTIC SCATTERING; MONTE CARLO METHOD; POTASSIUM 
CHLORIDES; SECONDARY EMISSION; X RADIATION 


5846 (lYaF—92-23) Computer simulation of the interaction 
of fast hydrogen atoms with a molybdenum containing sorbed 
hydrogen. Kupriyanov, A.S. AN SSSR, Novosibirsk (Russian Fed- 
eration). Inst. Yadernoj Fiziki. 1992. 36p. (In Russian). Order 
Number DE94608419. Source: OSTI; NTIS (US Sales Only); INIS. 
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The general principles of computer program MODA have been 
described allowing Monte Carlo simulation of an atom-solid interac- 
tion for incident energies from 50 eV to 10 keV. It shown the 
special selection of some model parameters with an using of ex- 
perimental data permits satisfactorily to simulate a reflection of 
primary particles, a sputtering of metal and a desorption of ad- 
sorbed layers on surfaces. It reported calculation data of hydrogen 
reflection and sputtering at an interaction of hydrogen atoms at ini- 
tial energies from 50 to 500 eV with polycrystalline and amorphous 
molybdenum, containing adsorbed and penetrated hydrogen. 33 
refs.; 15 figs.; 5 tabs. 


5847 (JAERI-M-—92-207, pp. 240-245) Defect recovery and 
radiation annealing in FCC metals irradiated with high energy 
ions. |lwase, Akihiro (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Iwata, Tadao. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

FCC metals are irradiated with low-energy (+1 MeV) and high- 
energy (+100 MeV) ions at liquid helium temperatures. After 
irradiations, thermal annealing experiments are performed up to 
300 K. Anomalous reduction of stage-l recovery is observed in Ni 
and Pt irradiated with high-energy heavy ions. Radiation annealing 
by irradiation of 100 MeV iodine ions is studied in pre-doped Ni 
and Cu. Experimental results are analyzed by using a model which 
describes the production and selective radiation annealing of 
defects. The extraordinarily large cross sections for radiation an- 
nealing of stage-| defects are obtained in Ni. These results show 
that in Ni and Pt the energy transferred from excited electrons to 
lattice atoms through the electron-phonon interaction contributes to 
the annihilations of defects during high energy heavy ion irradia- 
tion. (author). 


5848 (JINR-R-3-92-533) A new aspect of study of polar- 
ized neutrons passage through ferromagnetics. Korneev, D.A.; 
Chernenko, N.V.; Chernenko, L.P. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Neutron Physics. 1992. 16p. 
(In Russian). Order Number DE94608420. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The possibility of existence of a neutron depolarization mecha- 
nism leading to the depolarization coefficient D(A) spectral 
dependence on the neutron wavelength A is proposed in the paper. 
The given dependence is essentially different from those predicted 
in the basis Halpern - Holstein theory. It is shown that mutual cor- 
relation Of Boerpendicular directions, the normal components of the 
local induction in the neighbour domain along the neutron trajec- 
tory intersecting the sample, may be responsible for the occurence 
of the other D(A) dependence. The difference of the neutron depo- 
larization processes with consideration and without consideration 
for the mutual correlations of an antidirected type is analysed. The 
criterion of the check up of the reality of correlations consideration 
in the depolarization process is obtained. 18 refs.; 6 figs. 


5849 (JINR-R-7-92-365) Calculation of time dynamics of 
energy deposition inside charged particle tracks. Barashenkov, 
V.S. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Computing Techniques and Automation. 1992. 6p. (In Rus- 
sian). Order Number DE94608421. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Khim. Vys. Ehnerg. 

The time dependence of radial distribution of deposited inside 
the track of a charged particle (proton, ion) energy E=1-10* MeV/ 
nucleon is considered. The case of light nuclei where the R.Katz 
et. al. approximation can be applied is discussed in detail. 1 ref.; 3 
figs. 


5850 (LA-UR-93-4218) First results from the Los Alamos 
plasma source ion implantation experiment. Rej, D.J. (Los 
Alamos National Lab., NM (United States)); Faehl, R.J.; Gribble, 
R.J.; Henins, |.; Kodali, P.; Nastasi, M.; Reass, W.A.; Tesmer, J.; 
Walter, K.C.; Wood, B.P.; Conrad, J.R.; Horswill, N.; Shamim, M.; 
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Sridharan, K. Los Alamos National Lab., NM (United States) 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-931108—10: Fail 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94003931. Source: OSTI; NTIS; INIS; GPO Dep. 

A new facility is operational at Los Alamos to examine plasma 
source ion implantation on a large scale. Large workpieces can be 
treated in a 1.5-m-diameter, 4.6-m-long plasma vacuum chamber 
Primary emphasis is directed towards improving tribological proper- 
ties of metal surfaces. First experiments have been performed at 
40 kV with nitrogen plasmas. Both coupons and manufactured 
components, with surface areas up to 4 m*, have been processed. 
Composition and surface hardness of implanted materials are eval- 
uated. Implant conformality and dose uniformity into practical 
geometries are estimated with multidimensional particle-in-cell 
computations of plasma electron and ion dynamics, and Monte 
Carlo simulations of ion transport in solids. 


5851 (UM-P-92/106) Calculation of back-reflected intensi- 
ties of a Na-atom beam by standing evanescent E-M field. 
Murphy, J. (Melbourne Univ., Parkville, VIC (Australia). School of 
Physics); Goodman, P.; Smith, A. Melbourne Univ., Parkville, VIC 
(Australia). School of Physics. 1992. 10p. Order Number 
DE94609996. Source: OSTI; NTIS (US Sales Only); INIS. 

A method is described for the computation of the back-scattered 
intensities of atomic beams, diffracted from the evanescent field 
generated outside an optical plate by internal counter-propagating 
laser beams. The method derives from a procedure developed for 
the similar but importantly differing problem of Low Energy Electron 
Diffraction, (Lynch and Smith, 1983). Modifications to that theory 
required for the present problem bring the equations closer to the 
RHEED solution proposed by Ichimiya (1983). Results from multi- 
slicing from the same narrow field depth (2 Aangstroems) in this 
strong field case show the success and also limitations of the pro- 
gram in its present form. Computation to greater depth in the 
strong field leads to numerical instabilities due to the incorporation 
of very large tunnelling terms. This requires the application of 
boundary conditions at each slice rather than the end of the multi- 
slice calculation. 7 refs., 3 figs. 


5852 (WIS-PH-93-60) Characteristics of secondary elec- 
tron emission from Csi induced by X-rays with energies up to 
100 keV. Gibrekhterman, A.; Akkerman, A.; Breskin, A.; Chechik, 
R. Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics 
Jul 1993. 16p. Order Number DE94608422. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Our microscopic model for low energy electron interaction in 
alkali-halides was used to simulate secondary electron emission 
from Csl, induced by X-rays of energies up to 100 keV. The inte 
gral current’ and ‘pulse’ yields were calculated as a function of the 
X-ray energy, Csl convertor thickness and angle of incidence. We 
observed a decrease in true low energy (<50 eV) secondary 
electron yields at increasing X-ray energies and discuss the effec 
tiveness of Cs] convertors coupled to gaseous electron multipliers 
developed for fast, high resolution X-ray imaging. (authors). 
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Refer also to citation(s) 3844, 4166, 4167, 4168, 4170, 4175, 4177, 
4178, 4179, 4180, 4182, 4183, 4184, 4185, 4186, 4187, 4188, 
4189, 4190, 4191, 4192, 4193, 4194, 4195, 4196, 4197, 4198, 
4199, 4200, 4202, 4205, 4206, 4207, 4208, 4209, 4210, 4211 
4212, 4213, 4214, 4215, 4216, 4217, 4218, 4219, 4221, 4222, 
4223, 4224, 4225, 4229, 4230, 4231, 4232, 4233, 4235, 4236, 
4237, 4238, 4239, 4241, 4242, 4355, 4500, 4501, 4524, 4527, 
4528, 4550, 5068, 5453, 5543, 5813, 5831, 5833, 5834, 5835 


5853 (ANL/ET/CP-81138) High-temperature supercon- 
ducting magnets and coils from silver- sheathed Bi-2223 
tapes. Haldar, P. (Intermagnetics General Corp., Guilderland, NY 
(United States)); Hoehn, J.G. Jr.; Motowidlo, L.R.; Balachandran, 
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U. Argonne National Lab., IL (United States). Oct 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-931009-14: Fall meeting of the Miner- 
als, Metals and Materials Society: physical metallurgy and 
materials, Pittsburgh, PA (United States), 17-21 Oct 1993). Order 
Number DE94002916. Source: OSTI; NTIS; GPO Dep. 

Long lengths (30 to 100 m) of silver-sheathed Bi-2223 tapes with 
high current densities were fabricated by the conventional powder- 
in-tube technique and used to make compact and robust coils by 
the wind-and-react approach. The tapes were insulated co-wound 
in parallel, and heat treated to produce a fused conductor of larger 
cross section in the form of pancake coils. The coils were stacked 
in series to make test magnets. The coils and test magnets were 
characterized at liquid nitrogen (77 K) and liquid helium (4.2 K) 
temperatures. The highest field generated by the test magnets was 
measured to be 0.36 T at liquid nitrogen and 2.6 T at liquid helium 
temperatures. Progress in the prototype manufacturing of long 
lengths of HTS tape conductor is also discussed. 30 to 100 m 
lengths are now being made and 70 m lengths were measured to 
carry 23 Amps (Je ~ 15,000 A/cm?) when immersed in liquid nitro- 
gen. 


5854 (ANL/MSD/CP-81086) Exact transformation of the 
anisotropic Ginzburg-Landau model and its consequences. 
Klemm, R.A. Argonne National Lab., IL (United States). Oct 1993. 
50p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930738-1: Joint summer re- 
search conferences in the mathematical sciences: mathematics of 
superconductivity, Seattle, WA (United States), 24-30 Jul 1993). 
Order Number DE94002208. Source: OSTI; NTIS; GPO Dep. 

Line energy of a single magnetic vortex at an arbitrary direction 
in an anisotropic superconductor is evaluated in three different 
phenomenological models: anisotropic London anisotropic 
Ginzburg-Landau and Lawrence-Doniach models. Vortex line en- 
ergy in anisotropic London can be solved by Fourier transformation, 
but core cutoff is not present. Using the Klemm-Clem transforma- 
tions of the free energy and vortex coordinates in the anisotropic 
Ginzburg-Landau model, a theorem relating shape of effective core 
cross-section in anisotropic London model to that in anisotropic 
Ginzburg-Landau model is presented. This theorem allows the 
anisotropic London model to be used in the entire regime H., < H 
< < Hoe regardless of anisotropy and field direction. Resulting 
lower critical field H.; (64) can exhibit a discontinuity, a kink, or 
monotonic angular dependence. The transformations are applied to 
the case of a core cross-section of a single vortex in Lawrence- 
Doniach model, and angular dependence of magnetic torque is 
calculated. The torque exhibits the expected dimensional crossover, 
having an angular dependence which reduces to an anisotropic 
Ginzburg-Landau superconductor near Tc, and to a lattice of de- 
coupled, parallel Josephson junctions well below dimensional 
crossover temperature T*. In the vicinity of T*, however, dramatic 
oscillations in angular dependence of torque are predicted. 


5855 (BNL-49652) A mechanism for resistive dissipation 
in Ag sheathed Bi,Sr2CaCu20, and BizSrpCazCuz0;9. Sue- 
naga, M. (Brookhaven National Lab., Upton, NY (United States)); 
Li, Q.; Sabatini, R.L.; Shibutani, K.; Hayoashi, S.; Ogawa, R.; 
Kawate, Y.; Motowidlo, L.; Hadlar, P. Brookhaven National Lab., 
Upton, NY (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-931073-3: 6. international symposium on superconductiv- 
ity, Hiroshima (Japan), 26-29 Oct 1993). Order Number 
DE94003009. Source: OSTI; NTIS; GPO Dep. 

Detailed measurements of the V-l curves for a number of 
BigSraCaCuzOg and Bi2SreCap2Cu30;9/Ag composite tapes were 
made at 4.2, 27, and 64-77 K as a function of applied magnetic 
field as well as the angle between the tape face and the direction 
of applied field. Results suggest that the weak vortex-pinning 
strength, and the amount of the weakly coupled grain boundaries 
and of the non-superconducting volume are primary limiting factors 
for critical current densities in Bi(2212)/Ag and Bi(2223)/Ag, re- 
spectively. Furthermore, in both cases, the dissipative voltages 
arise from the interior of the gains. 





5856 (CONF-930703-37) Normal zone propagation and 
Thermal Hydraulic Quenchback in a cable-in-condult super- 
conductor. Lue, J.W.; Dresner, L. Oak Ridge National Lab., TN 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From Inter- 
national cryogenic engineering conference and _ international 
cryogenic materials conference; Albuquerque, NM (United States); 
12-16 Jul 1993. Order Number DE94002457. Source: OSTI; NTIS; 
INIS; GPO Dep. 

When a local normal zone appears in a cable-in-conduit super- 
conductor, a slug of hot helium is produced. The pressure rises and 
the hot helium expands. Thus the normal zone propagation in such 
a conductor can be governed by the hot helium expansion, rather 
than the heat conduction along the conductor. The expansion of the 
hot helium compresses the cold helium outside of the normal zone. 
This raises th@ temperature of the cold helium. When the temper- 
ature rise reaches the current sharing limit, the superconductor in 
contact goes normal. Thus a rapid increase in normal zone propa- 
gation occur. This phenomenon is termed Thermal Hydraulic 
Quenchback (THQ). An experiment was performed to investigate 
this process. The existence of THQ was verified. Thresholds of 
THQ were also observed by varying the conductor current, the 
magnetic field, the temperature, and the initial normal zone length. 
When THQ occurred, normal zone propagation approaching the 
velocity of sound was observed. A better picture of THQ is ob- 
tained by a careful comparison of the data with analytical studies. 


5857 (EGG-M-93127) Calculation of the electromagnetic 
critical state response of high T,superconductor tape. Koo, 
L.S.; Telschow, K.L. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-761D01570. (CONF-9308167— 
4: 20. annual review of progress in quantitative nondestructive 
evaluation (NDE), Brunswick, ME (United States), 1-6 Aug 1993). 
Order Number DE94002894. Source: OSTI; NTIS; GPO Dep. 

The new superconducting materials are being fabricated into 
long lengths in the form of thin tapes clad in silver for applications 
such as magnets. Variations in critical current as a function of posi- 
tion along the tape is a constant fabrication problem. An important 
nondestructive evaluation (NDE) task is to develop methods for de- 
termining critical current density with high spatial resolution along 
the tape in order to aid the fabrication process. Typically, critical 
currents are measured by contact four point voltage-current mea- 
surements. Although widely used, this technique averages results 
over long measurement regions, typically centimeters, and requires 
physical contact. An alternative method uses a probe similar to 
those used for eddy current measurements in normal metals to 
induce the critical state locally under the coil. The local critical cur- 
rent can be determined from the measured tape response and the 
critical state model. Previously, this model had been developed 
only for experimental situations involving uniform externally applied 
magnetic fields. It has been successfully used to predict the elec- 
tromagnetic response, even as to harmonic content, of samples in 
slab or cylindrical geometry. Tape geometries and the need for 
high-resolution local measurements dictate that nonuniform exter- 
nal fields be used, such as those produced by small coils of only a 
few turns. Recently, this type of probe has been used to measure 
critical currents as a function of position along tapes utilizing an 
empirical analysis of the critical state. This paper outlines progress 
toward establishing a direct calculational method that can be used 
to predict the critical state response for nonuniform external fields 
generated by cylindrically symmetric current loops. An integral 
equation is developed describing the critical state that can be 
solved exactly in lowest order, iterated for higher precision, and 
that may be useful for other geometries. 


5858 (JINR-D-13-92-339) The bases for the development 
of high-temperature integrated SQUID-systems: 1. Josephson 
junctions. Polushkin, V.N. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics. 1992. 23p. Order 
Number DE94608462. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Sverkhprovod.: Fiz. Khim. Tekh. 

The current state of high-T. superconducting thin-film Josephson 
junctions and SQUIDs developing is reviewed. The prospects of 
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application of new devices in supersensitive measurement appara- 
tus are analyzed. It is shown that high T. SQUIDs are able 
seriously to influence further development of information and mea- 
surement engineering as on their base the series of microelectronic 
elements and devices of new generation can be built. 55 refs.; 7 
figs.; 2 tabs. 


5859 (JINR-D—13-92-340) The bases for the development 
of high-temperature integrated squid-systems: SQUIDs and 
their applications. Polushkin, V.N. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Neutron Physics. 
1992. 34p. Order Number DE94607901. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Sverkhprovod.: Fiz. Khim. Tekh. 

The current state of high-Te superconducting thinfilm Josepson 
junctions and SQUIDs developing is reviewed. The prospects of 
application of new devices in supersensitive measurement appara- 
tus are analyzed. It is shown that high T, SQUIDs are able 
seriously to influence further development of information and mea- 
surement engineering as on their base the series of microelectronic 
elements and devices of new generation can be built. 84 refs.; 16 
figs.; 3 tabs. 


5860 (JINR-R—-14-92-65) Normal state resistivity of 
MBa2Cu307_, ceramics. Sulkowski, C. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy); 
Viadimirova, N.M.; Drobin, V.M.; Rogacki, K.; Damm, Z. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of High 
Energy. 1992. 7p. (In Russian). Order Number DE94608456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Sverkhprovod.: Fiz. Khim. Tekh. 

The precision temperature dependences of resistivity p(T) for ce- 
ramic samples MBaz,Cu307_, where M is Y, Er, Eu, Gd, Ho, Dy, 
Er+Y were measured. The samples with high concentration of 
oxygen (i.e. with low p) showed clear deviation p(T) from linear de- 
pendence below 260-270 K. This deviation Ap is positive and its 
value decreases with decreasing oxygen concentration and arrives 
Ap=0 for x=0.2. Another factor decreasing value p appearing below 
200 K is fluctuation superconductivity. Its contribution was defined 
for the sample with Ap=0 and accounted in calculation of normal 
state resistivity p,(T). Resulted p,(T) in the range 120-300 K for 
samples with oxygen concentration close to 7 is typically metallic 


and agree with classic Bloch - Crueneisen theory. 11 refs.; 2 figs.; 
1 tab. 


5861 (LA-UR-93-3553) Pulsed field magnets at the United 
States National High Magnetic Field Laboratory. Campbell, L.J. 
(Los Alamos National Lab., NM (United States)); Parkin, D.M.; 
Crow, J.E.; Schneider-Muntau, H.J.; Sullivan, N.S. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 16p. Sponsored by National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-36. (CONF-9311109-1: Todai symposium on 
frontiers in high magnetic fields, Tokyo (Japan), 10-12 Nov 1993). 
Order Number DE94002624. Source: OSTI; NTIS; GPO Dep. 

The pulsed field facility of the National High Magnetic Field Lab- 
oratory (NHMFL) consists of four components. Now available are 
(1) explosive driven flux compression, (2) capacitor-driven 
magnets, and (3) a 20 T superconducting magnet. The fourth com- 
ponent, a 60 T quasi-continuous magnet, has been designed and 
is scheduled for installation in early 1995. All magnets have He-4 
cryostats giving temperatures from room temperature (RT) to 2.2— 
1.5 K. Dilution refrigerators for the superconducting 20 T magnet 
and the 50 T pulsed magnet will be installed by early 1994. A wide 
range of experiments has been completed within the past year. 


5862 (LBL-33439) Evaluation of APC NbTi superconduc- 
tor in a model dipole magnet. Scanlan, R.M. (Lawrence Berkeley 
Lab., CA (United States)); Lietzke, A.; Royet, J.; Wandesforde, A.; 
Taylor, C.E.; Wong, J.; Rudziak, M.K. Lawrence Berkeley Lab., CA 
(United States). 20 Sep 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(SC-MAG-417; CONF-930926-22: 13. international conference on 
magnet technology, Victoria (Canada), 20-24 Sep 1993). Order 
Number DE94003258. Source: OSTI; NTIS; INIS; GPO Dep. 

The artificial pinning center (APC) approach to NbTi supercon- 
ductor fabrication offers the potential benefits of higher current 
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density and lower cost than the conventional process for NbTi. We 
have been evaluating several approaches for fabricating NbTi via 
the APC approach to determine whether these advantages can be 
realized in a practical conductor. The study began with the fabrica- 
tion by several vendors of 10kg size samples which were 
evaluated as short samples. This was followed by the scale-up of 
one process to 150mm diameter billets. This material was evalu- 
ated first in a solenoid configuration and recently in a one-meter 
long dipole. We will report here on the results of these coil tests 
and other characterization results for this new material. We will 
also describe the plans to continue the scale-up to full size billets 
and we will discuss the potential cost savings of this approach 
compared with conventional NbTi fabrication. 


5863 (NCRD—1-93) Second international Israeli confer- 
ence on High Tc Superconductivity: Scientific program and 
abstracts. Ministry of Science and Technology, Jerusalem (Israel). 
Jan 1993. 221p. (CONF-9301133-—: 2. international Israeli confer- 
ence on High Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). 
Order Number DE94608732. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The superconductivity fields covered in this conference are: the- 
ory, applications, devices, flux properties high frequencies, 
Josephson junctions, magnetism, material sciences and physical 


properties of superconductors, spectroscopy and resonances and 
thin films. 


5864 (NCRD—1-93, pp. 32) Ultrafast High-Tc optoelectron- 
ics. Sobolewski, R. (Rochester Univ., NY (United States)). Ministry 
of Science and Technology, Jerusalem (Israel). Jan 1993. 221p. 
(CONF-9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). in Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /electro- 
optical effects; CHALCOGENIDES; PERFORMANCE; THIN FILMS 


5865 (NCRD-1-93, pp. 41) Experimental investigation of 
current-limiting device model based on High-Tc superconduc- 
tors. Sokolovsky, V. (Ben-Gurion Univ. of the Negev, Beersheba 
(Israel)); Meerovich, V.; Slonim, M.; Grader, G.; Shter, G. Ministry 
of Science and Technology, Jerusalem (Israel). Jan 1993. 221p. 
(CONF-9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING DEVICES/current 
limiters; HIGH-TC SUPERCONDUCTORS 


5866 (NCRD—1-93, pp. 46) Vortex liquid as a distinct ther- 
modynamic state of a superconductor in a magnetic field. 
Feigelman, M. (AN SSSR, Moscow (Russian Federation). Inst. Teo- 
reticheskoj Fiziki); Geshkenbein, V.; Larkin, A.; loffee, L. Ministry of 
Science and Technology, Jerusalem (Israel). Jan 1993. 22ip. 
(CONF-9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
thermodynamics; THERMODYNAMICS; MAGNETIC FIELDS; SU- 
PERFLUID MODEL; VORTICES 


5867 (NCRD-—1-93, pp. 50) Study of High-Te single crys- 
tals and thin films using magneto-optic technique. Indenbom, 
M.V. (Max-Planck-institut fuer Metallforschung, Stuttgart (Ger- 
many)); Forkl, A.; Kronmueller, H.; Dorosinskii, L.A.; Viasko-Viasov, 
V.K.; Polyanskii, A.A.; Nikitenko, V.I.; Habermeier, H.U. Ministry of 
Science and Technology, Jerusalem (Israel). Jan 1993. 22ip. 
(CONF-9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
Program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Short communication. HIGH-TC SUPERCONDUCTORS/ 


magnetic properties; MONOCRYSTALS; SUPERCONDUCTING 
FILMS 


5868 (NCRD-—1-93, pp. 52) Dynamics and thermodynamics 
of the Vortex State in layered superconductors. Kapituinik, A. 
(Stanford Univ., CA (United States)). Ministry of Science and Tech- 
nology, Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133-—: 2. 
international Israeli conference on High Te Superconductivity, Eilat 
(Israel), 4-7 Jan 1993). In Second international Israeli conference 
on High Te Superconductivity: Scientific program and abstracts. 
Order Number DE94608732. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. HIGH-TC 
thermodynamics; THERMODYNAMICS 


5869 (NCRD-1-93, pp. 53) Point-like vortices and magne- 
tization relaxation in layered superconductors. Mints, R.G. (Tel 
Aviv Univ. (Israel). Sackler Faculty of Exact Sciences); Snapiro, 
|.B. Ministry of Science and Technology, Jerusalem (Israel). Jan 
1993. 221p. (CONF-9301133—: 2. international Israeli conference 
on High Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Sec- 
ond international Israeli conference on High Te Superconductivity: 
Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTORS/magnetic proper- 
ties; SUPERCONDUCTORS 


SUPERCONDUCTORS/ 


5870 (NCRD-1-93, pp. 54) Kink walls and critical behav- 
iour of magnetization near the ‘lock-in’ transition in layered 
superconductors. Koshelev, A.E. (Rijksuniversiteit Leiden 
(Netherlands). Kamerlingh Onnes Lab.). Ministry of Science and 
Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133—: 
2. international Israeli conference on High Tc Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SUPERCONDUCTORS/magnetization; 
SUPERCONDUCTORS; MAGNETIZATION 


5871 (NCRD—1-93, pp. 55) Magnetic relaxation in HTSC. 
Kuepfer, H. (Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Technische Physik); Kresse, R.; Meier-Hirmer, R.; 
Salama, K.; Lee, D.; Selvamanickam. Ministry of Science and 
Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133—: 
2. international Israeli conference on High Te Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC 
magnetic properties; RELAXATION 


5872 (NCRD-1-93, pp. 56) Electrodynamics of granular 
superconductors. Kugel, K.A. (AN SSSR, Moscow (Russian Fed- 
eration). Inst. Vysokikh Temperatur); Rakhmanov, A.L. Ministry of 
Science and Technology, Jerusalem (Israel). Jan 1993. 22ip. 
(CONF-9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Short communication. HIGH-TC 
electrodynamics; ELECTRODYNAMICS 


5873 (NCRD-1-93, pp. 57) Flux creep and pinning from 
Columnar Defects in high temperature superconductors. Kon- 
czykowski, M. (CEA-Ecole Polytechnique, 91 - Palaiseau (France). 
Lab. d’Etudes des Solides Irradies). Ministry of Science and Tech- 
nology, Jerusalem (israel). Jan 1993. 221p. (CONF-9301133-: 2. 
international Israeli conference on High Tc Superconductivity, Eilat 
(Israel), 4-7 Jan 1993). In Second international Israeli conference 
on High Te Superconductivity: Scientific program and abstracts. 


Order Number DE94608732. Source: OSTI; NTIS (US Sales Only); 
INIS. 


SUPERCONDUCTORS/ 


SUPERCONDUCTORS/ 





Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetization; MAGNETIZATION 


5874 (NCRD-1-93, pp. 58) Flux pinning and anisotropy of 
High Temperature superconductors. Kes, P.H. (Rijksuniversiteit 
Leiden (Netherlands). Kamerlingh Onnes Lab.). Ministry of Science 
and Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF- 
9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC 
magnetic flux 


SUPERCONDUCTORS/ 


5875 (NCRD—1-93, pp. 59) Vortex motion and pinning and 
correlated disorder in HTc superconductors. Vinokur, V.M. (Ar- 
gonne National Lab., IL (United States). Advanced Photon Source 
Accelerator Systems Div.); Nelson, D.R. Ministry of Science and 
Technology, Jerusalem (israel). Jan 1993. 221p. (CONF-9301 133-: 
2. international Israeli conference on High Te Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 
magnetic flux 


HIGH-TC SUPERCONDUCTORS/ 


5876 (NCRD-—1-93, pp. 60) Investigation of the magnetic 
field induced microwave absorption across Tc in a single crys- 
tal of YBaoCu307_, and BiSrCaCuO.: Magnetic field 


dependence. Shaltiel, D. (Hebrew Univ., Jerusalem (Israel)); Gin- 
odman, V.; Golosovsky, M.; Katz, U.; Boasson, H.; Gerhouser, W.; 
Fischer, P. Ministry of Science and Technology, Jerusalem (israel). 
Jan 1993. 221p. (CONF-9301133—: 2. international Israeli confer- 
ence on High Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In 


Second international Israeli conference on High Te Superconductiv- 
ity: Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetic flux; MONOCRYSTALS 


5877 (NCRD-1-93, pp. 61-62) The measurement of the 
surface resistance of High-Tc superconducting films by the 
parallel-plate resonator technique. Tsindlekht, M.T. (Hebrew 
Univ., Jerusalem (Israel)); Golosovsky, M.; Davidov, D. Ministry of 
Science and Technology, Jerusalem (Israel). Jan 1993. 22ip. 
(CONF-9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING  FiLMS/electric 


conductivity; HIGH-TC SUPERCONDUCTORS; SURFACE PROP- 
ERTIES 


5878 (NCRD-1-93, pp. 63) Frequency dispersion of 
impedance of HTSC-films in MHz-range. Voronel, A. (Tel Aviv 
Univ. (Israel). Sackler Faculty of Exact Sciences); Feldberg, S.; 
Gore, V.; Levin, M.; Pogreb, R.; Sandomirsky, V. Ministry of Sci- 
ence and Technology, Jerusalem (Israel). Jan 1993. 221p. 
(CONF-9301133—: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING  FiLMS/electric 
impedance; HIGH-TC SUPERCONDUCTORS; MHZ RANGE 


5879 (NCRD—1-93, pp. 66) Analysis of microwave trans- 
mission through superconducting films with buffer layers in 
waveguides. Ceremuga, J. (Kinhill Stearns, Adelaide, SA (Aus- 
tralia)); Barton, M. Ministry of Science and Technology, Jerusalem 
(Israel). Jan 1993. 221p. (CONF-9301133—: 2. international Israeli 
conference on High Te Superconductivity, Eilat (Israel), 4-7 Jan 


66 PHYSICS 
665410 Superconductivity 


1993). In Second international Israeli conference on High Te Su- 
perconductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 


microwave radiation; FREQUENCY DEPENDENCE; SUPERCON- 
DUCTING FILMS 


5880 (NCRD—1-93, pp. 67) Microwave propagation 
through superconductor-polymer composites. Golovsky, M. 
(Hebrew Univ., Jerusalem (Israel). Racah Inst. of Physics); Tsi- 
indlekht, M.; Davidov, D. Ministry of Science and Technology, 
Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133-—: 2. interna- 
tional Israeli conference on High Te Superconductivity, Eilat (Israel), 
4-7 Jan 1993). In Second international Israeli conference on High 
Te Superconductivity: Scientific program and abstracts. Order 
Number DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING COMPOSITES/ 
microwave radiation; OXIDES; WAVE PROPAGATION 


5881 (NCRD-1-93, pp. 68) Effect of oxygen defi- 
ciency and ordering on microwave losses of epitaxially 
grown YBa2Cu,0;_; films. Orbach, S. (Wuppertal Univ. 
(Gesamthochschule) (Germany)); Hensen, S.; Mueller, G.; Piel, H.; 
Lippert, M.; Saemann-Ischenko, G.; Wolf, S.A. Ministry of Science 
and Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF- 
9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING FILMS/microwave 


radiation; CRYSTAL STRUCTURE; GHZ RANGE 01-100; OXY- 
GEN 


5882 (NCRD-1-93, pp. 71) Thermodynamics of two di- 
mensional Josephson Junctions. Golub, A. (Ben-Gurion Univ. of 
the Negev, Beersheba (israel). Dept. of Physics); Horovitz, B. Min- 
istry of Science and Technology, Jerusalem (Israel). Jan 1993. 
221p. Sponsored by Ministry of Science and Technology, 
Jerusalem (Israel);Ministry of Absorption, Jerusalem (lsrael). 
(CONF-9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. JOSEPHSON JUNCTIONS/ 
thermodynamics; THERMODYNAMICS; KOSTERLITZ-THOULESS 
THEORY; SINE-GORDON EQUATION; SUPERCONDUCTING 
JUNCTIONS; TWO-DIMENSIONAL CALCULATIONS 


5883 (NCRD-1-93, pp. 72) Fluctuation of vortices and 
flux-line in Josephson coupled layered superconductors. Ko- 
gan, V. (Ames Lab., IA (United States)). Ministry of Science and 
Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133-: 
2. international Israeli conference on High Tec Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SUPERCONDUCTING JUNCTIONS/ 
entropy; JOSEPHSON JUNCTIONS; SUPERCONDUCTING 
FILMS; ENTROPY 


5884 (NCRD-1-93, pp. 77) Optimizing SNS Josephson 
Junctions for high critical current density in BiSrCaCuO-metal 
composites. Golub, A. (Ben-Gurion Univ. of the Negev, Beer- 
sheba (Israel). Dept. of Physics); Horovitz, B.; Froumin, N.; 
Ben-Yaakov, A.; Baram, J.; Polak, M. Ministry of Science and 
Technology, Jerusalem (israel). Jan 1993. 221p. Sponsored by 
Ministry of Science and Technology, Jerusalem (Israel);Ministry of 
Absorption, Jerusalem (Israel). (CONF-9301133-: 2. international 
Israeli conference on High Tc Superconductivity, Eilat (Israel), 4-7 
Jan 1993). In Second international Israeli conference on High Te 
Superconductivity: Scientific program and abstracts. Order Num- 
ber DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. SUPERCONDUCTING JUNCTIONSAunnel 
effect; JOSEPHSON JUNCTIONS; SUPERCONDUCTING COM- 
POSITES 


5885 (NCRD-1-93, pp. 78) Theory of diamagnetic re- 
sponse of granular superconductors. Kornyushin, Yu. (Hebrew 
Univ., Jerusalem (Israel). Racah Inst. of Physics). Ministry of Sci- 
ence and Technology, Jerusalem (Israel). Jan 1993. 22ip. 
(CONF-9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING COMPOSITES/ 
diamagnetism; GRANULAR MATERIALS; DIAMAGNETISM 


5886 (NCRD-1-93, pp. 79) Can electronic interactions 
alone explain the diamagnetic impurity effects on antiferro- 
magnetism in La,CuO, and related materials. Acquarone, M. 
(CNR, INFM (italy)); Paiusco, M. Ministry of Science and Technol- 
ogy, Jerusalem (israel). Jan 1993. 22ip. (CONF-9301133—: 2. 
international Israeli conference on High Te Superconductivity, Eilat 
(Israel), 4-7 Jan 1993). In Second international Israeli conference 
on High Te Superconductivity: Scientific program and abstracts. 
Order Number DE94608732. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ANTIFERROMAGNETIC MATERIALS/ 
antiferromagnetism; ANTIFERROMAGNETISM 


5887 (NCRD-1-93, pp. 80) Abrikosov vortices and 
Josephson vortices in the presence of a temperature gradient. 
Samoilov, A.V. (P.L. Kpitza Institute for Physical Problems, 
Moscow (Russian Federation)); Yurgen, A.A.; Zavaritsky, N.V. Min- 
istry of Science and Technology, Jerusalem (Israel). Jan 1993. 
221p. (CONF-9301133—: 2. international Israeli conference on High 
Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second inter- 
national Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTORS/magnetic _ flux; 
ABRIKOSOV THEORY; JOSEPHSON EFFECT; SUPERCONDUC- 
TIVITY; SUPERCONDUCTORS; TEMPERATURE GRADIENTS 


5888 (NCRD-1-93, pp. 81) Magnetic ‘phase-diagram’of 
High Temperature superconductors: Testing collective pinning 
and creep of the vortex-solid phase. Krusin-Elbaum, L. (IBM Re- 
search Div., Yorktown Heights, NY (United States)). Ministry of 
Science and Technology, Jerusalem (Israel). Jan 1993. 221p. 
(CONF-9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC 
magnetic flux 


5889 


SUPERCONDUCTORS/ 


(NCRD-1-93, pp. 82) Anisotropy of the magnetiza- 
tion of a single crystal bulk High-Tc superconductors. Yaron, 
U. (Hebrew Univ., Jerusalem (Israel). Racah Inst. of Physics). Min- 
istry of Science and Technology, Jerusalem (Israel). Jan 1993. 
221p. (CONF-9301133—: 2. international Israeli conference on High 
Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second inter- 
national Israeli conference on High Te Superconductivity: Scientific 


ogram and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetization; MAGNETIZATION 


5890 (NCRD-—1-93, pp. 83) Hall probe response to a distri- 
bution of vortices in superconductors. Reiderman, A. (Bar-llan 
Univ., Ramat-Gan (Israel). Dept. of Physics); Wolfus, Y.; Yeshurun, 
Y. Ministry of Science and Technology, Jerusalem (Israel). Jan 
1993. 221p. (CONF-9301133—: 2. international Israeli conference 
on High Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Sec- 
ond international Israeli conference on High Te Superconductivity: 
Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. MAGNETIC PROBES/hall effect; MAG- 
NETIC FLUX; RESPONSE FUNCTIONS; SUPERCONDUCTORS 


5891 (NCRD-1-93, pp. 85) Competition between super- 
conductivity and magnetism in High-Tc systems. Nowik, |. 
(Hebrew Univ., Jerusalem (israel). Racah Inst. of Physics); Feiner, 
|.; Bauminger, E.R. Ministry of Science and Technology, Jerusalem 
(Israel). Jan 1993. 221p. (CONF-9301133-: 2. international Israeli 
conference on High Tc Superconductivity, Eilat (Israel), 4-7 Jan 
1993). In Second international Israeli conference on High Te Su- 
perconductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING COMPOSITES/ 
magnetism; MAGNETISM; SUPERCONDUCTIVITY 


5892 (NCRD-1-93, pp. 86) Magnetic instabilities in High 
Temperature superconductors. Gerber, A. (Amsterdam Univ. 
(Netherlands). Zeeman Lab.); Tarnawski, Z.; Franse, J.J.M. Min- 
istry of Science and Technology, Jerusalem (Israel). Jan 1993. 
221p. (CONF-9301133—: 2. international Israeli conference on High 
Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second inter- 
national Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Short communication. HIGH-TC 
parametric instabilities; MAGNETISM 


5893 (NCRD-1-93, pp. 90) Anisotropy of the vortex 
penetration deduced from the magnetic field behaviour of dis- 
persion of High-Tc superconducting powders. Waysand, G. 
(Paris-7 Univ., 75 (France)). Ministry of Science and Technology, 
Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133—: 2. interna- 
tional Israeli conference on High Tc Superconductivity, Eilat (israel), 
4-7 Jan 1993). In Second international Israeli conference on High 
Te Superconductivity: Scientific program and abstracts. Order 
Number DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetic flux 


5894 (NCRD-1-93, pp. 124) Charge transfer and polariza- 
tion induced superconductivity c60 superconductors. Singh, P. 
(Instituto de Pesquisas Espaciais (INPE), Sao Jose dos Campos, 
SP (Brazil)). Ministry of Science and Technology, Jerusalem (Is- 
rael). Jan 1993. 221p. (CONF-9301133-: 2. international Israeli 
conference on High Te Superconductivity, Eilat (Israel), 4-7 Jan 
1993). In Second international Israeli conference on High Te Su- 
perconductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. HIGH-TC SUPERCONDUCTORS/charge 
transport 


5895 (NCRD-1-93, pp. 133) Quantum vortex tunneling. 
Mota, A.C. (Laboratorium fuer Festkoerperphysik, Zuerich (Switzer- 
land)). Ministry of Science and Technology, Jerusalem (israel). Jan 
1993. 221p. (CONF-9301133—: 2. international Israeli conference 
on High Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Sec- 
ond international Israeli conference on High Te Superconductivity: 
Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetic properties; QUANTUM MECHANICS 


5896 (NCRD-1-93, pp. 134) De Haas-Van Alphen effect in 
the superconducting state of a 2D metal. Taniv, T. (Tel Aviv 
Univ. (Israel). Dept. of Chemistry); Rom, A.I.; Vagner, |.D.; Wyder, 
P. Ministry of Science and Technology, Jerusalem (Israel). Jan 
1993. 221p. (CONF-9301133-: 2. international Israeli conference 
on High Te Superconductivity, Eilat (israel), 4-7 Jan 1993). In Sec- 
ond international Israeli conference on High Te Superconductivity: 
Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTIVITY/de haas-van 
alphen _ effect; METALS; SUPERCONDUCTIVITY; TWO- 
DIMENSIONAL CALCULATIONS 


5897 (NCRD-—1-93, pp. 138) The electric field action on 
High Temperature superconductors. Shapiro, B.Ya. (Bar-llan 


SUPERCONDUCTORS/ 





Univ., Ramat-Gan (Israel). Dept. of Physics); Khalfin, 1.B. Ministry 
of Science and Technology, Jerusalem (Israel). Jan 1993. 221p. 
(CONF-9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/electric 
fields; CRITICAL TEMPERATURE; SUPERCONDUCTING FILMS 


5898 (NCRD—1-93, pp. 141) Searching tor superconductiv- 
ity above the present limit. Geballe, T.H. (Stanford Univ., CA 
(United States). Dept. of Physics). Ministry of Science and Technol- 
ogy, Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133-: 2. 
international Israeli conference on High Te Superconductivity, Eilat 
(Israel), 4-7 Jan 1993). In Second international Israeli conference 
on High Te Superconductivity: Scientific program and abstracts. 
Order Number DE94608732. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/critical 
temperature; SUPERCONDUCTING FILMS 


5899 (NCRD—1-98, pp. 145) Thermal diffusion of quasipar- 
ticles and flux quanta in the mixed state of High-Temperature 
superconductors. Fuebener, R.P. (Tuebingen Univ. (Germany). 
Physikalisches Inst.); Gross, R.; Ri, H.C. Ministry of Science and 
Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133—: 
2. international Israeli conference on High Te Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /thermal 
diffusion; HALL EFFECT 


5900 (NCRD-1-93, pp. 148) Anomaly of electric field ef- 
fect (EFE) in High-Tc superconductors. Kechiantz, A.M. (AN 
Armyanskoj SSR, Erevan (Armenia). Inst. Fizicheskikh Issle- 
dovanij). Ministry of Science and Technology, Jerusalem (Israel). 
Jan 1993. 221p. (CONF-9301133-: 2. international Israeli confer- 
ence on High Te Superconductivity, Eilat (israel), 4-7 Jan 1993). In 
Second international Israeli conference on High Te Superconductiv- 
ity: Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/electric 
fields 


5901 (NCRD-1-93, pp. 153) Even Hall effect in the mixed 
state of nonuniform superconductors. Meilikhov, E. (Kurchatov 
Institute of Atomic Energy, Moscow (Russian Federation)). Ministry 
of Science and Technology, Jerusalem (Israel). Jan 1993. 221p. 
(CONF-9301133—: 2. international Israeli conference on High Te 
Superconductivity, Eilat (israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTORS/hall effect; ELEC- 
TRIC CONDUCTIVITY; SUPERCONDUCTORS 


5902 (NCRD—1-93, pp. 160) Anomalous Hall effect in the 
mixed state of High-Tc superconductors. Meilikhov, E. (Kurcha- 
tov Institute of Atomic Energy, Moscow (Russian Federation)); 
Farzetdinova, R. Ministry of Science and Technology, Jerusalem 
(Israel). Jan 1993. 221p. (CONF-9301133—: 2. international Israeli 
conference on High Tc Superconductivity, Eilat (Israel), 4-7 Jan 
1993). In Second international Israeli conference on High Te Su- 
perconductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTORS/hall effect; ELEC- 
TRIC CONDUCTIVITY; SUPERCONDUCTORS 


5903 (NCRD—1-93, pp. 165) Resistivity in the ‘spin gap’ 
phase of strongly correlated fermions. Gabay, M. (Paris-6 Univ., 
75 (France). Lab. de Physique des Solides); Lederer, P. Ministry of 
Science and Technology, Jerusalem (Israel). Jan 1993. 221p. 
(CONF-9301133—: 2. international Israeli conference on High Te 


66 PHYSICS 
665410 Superconductivity 


Superconductivity, Eilat (israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/unified 
gauge models; FERMIONS 


5904 (NCRD—1-93, pp. 169) The London penetration depth 
in High Temperature superconductors. Monod, P. (Laboratoire 
de Physique la Matiere Condensee, Paris (France)). Ministry of 
Science and Technology, Jerusalem (israel). Jan 1993. 221p. 
(CONF-9301133—: 2. international Israeli conference on High Tc 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING FILMS/penetration 
depth; HIGH-TC SUPERCONDUCTORS; MAGNETIC FIELDS 


5905 (NCRD—1-93, pp. 170) Infrared properties of High-Tc 
superconductors in the normal state. Bontemps, N. (Ecole Nor- 
male Superieure, 75 - Paris (France)). Ministry of Science and 
Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133—: 
2. international Israeli conference on High Te Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /infrared 


spectra, CHALCOGENIDES; CUPRATES; SUPERCONDUCTING 
FILMS 


5906 (NCRD-1-93, pp. 171) interband transitions and 
electronic Raman continuum for YBagCu,07_;. Rashkeev, S.N. 
(Chalmers Univ. of Technology, Goeteborg (Sweden). Inst. of The- 
oretical Physics); Wendin, G. Ministry of Science and Technology, 
Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133-—: 2. interna- 
tional Israeli conference on High Te Superconductivity, Eilat (israel), 
4-7 Jan 1993). In Second international Israeli conference on High 
Te Superconductivity: Scientific program and abstracts. Order 
Number DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHALCOGENIDES/raman _ spectra; 
CHALCOGENIDES; CUPRATES; RADIATION SCATTERING 
ANALYSIS; TRANSITION RADIATION 


5907 (NCRD-1-93, pp. 172) Ba NMR and WNu- 
clear Quadrupole Resonance in High-Tc superconductors. 
Yakubovskii, A. (Russian Scientific Center ‘Kurchatov Instute’, 
Moscow (Russian Federation)). Ministry of Science and Technology, 
Jerusalem (israel). Jan 1993. 221p. (CONF-9301133-—: 2. interna- 
tional Israeli conference on High Tc Superconductivity, Eilat (israel), 
4-7 Jan 1993). In Second international Israeli conference on High 
Te Superconductivity: Scientific program and abstracts. Order 
Number DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. HIGH-TC SUPERCONDUCTORS/barium 
135; NMR SPECTRA; NUCLEAR QUADRUPOLE RESONANCE; 
QUADRUPOLE MOMENTS; SPIN-SPIN RELAXATION 


5908 (NCRD-1-93, pp. 173) Rendering and evolution of 
the Fermi surface sections in YBa2Cu3,07 and (La,Sr)pCuO, by 
Positron Annihilation Spectroscopy. Fluss, M.J. (Lawrence Liv- 
ermore National Lab., CA (United States)); Howell, R.H.; Sterne, 
P.A.; Kaiser, J.H.; West, R.N.; Liu, J.Z.; Shelton, R.N.; Kitazawa, 
K.; Kojima, H. Ministry of Science and Technology, Jerusalem (Is- 
rael). Jan 1998. 221p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-9301133-: 2. international Israeli confer- 
ence on High Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In 
Second international Israeli conference on High Te Superconductiv- 
ity: Scientific program and abstracts. Order Number DE94608732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/Afermi 
level; CHALCOGENIDES; CUPRATES 


5909 (NCRD-1-93, pp. 175) Optical polarization gyration 
in High Te superconductors. Thebock, P.A. (Natal Univ., Durban 
(South Africa). Dept. of Electronic Engineering); Doylle, T.B.; Per- 
old, W.J.; Powell, |. Ministry of Science and Technology, Jerusalem 
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(israel). Jan 1993. 221p. (CONF-9301133—: 2. international Israeli 
conference on High Tc Superconductivity, Eilat (Israel), 4-7 Jan 
1993). In Second international Israeli conference on High Te Su- 
perconductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/optical 
properties; CHALCOGENIDES; SUPERCONDUCTING FILMS; 
TEMPERATURE DEPENDENCE 


5910 (NCRD-1-93, pp. 176) Laser induced grating spec- 
troscopy of High-Tc superconductors. Fainberg, B. (Tel Aviv 
Univ. (israel). Sackler Faculty of Exact Sciences); Huppert, D. Min- 
istry of Science and Technology, Jerusalem (Israel). Jan 1993. 
22ip. (CONF-9301133—: 2. international Israeli conference on High 
Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second inter- 
national Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /laser 
spectroscopy; CHALCOGENIDES; CUPRATES; ELECTRON RE- 
ACTIONS; TIME RESOLUTION 


5911 (NCRD-1-93, pp. 177) High Te YBaCuO supercon- 
ductor plasma, and collision frequency, calculated from the 
very Far infrared transmission spectra of an oriented thin film, 
at different temperatures. Handi, A. (Nancy-1 Univ., 54 (France)); 
Villegier, J.C. Ministry of Science and Technology, Jerusalem (Is- 
rael). Jan 1993. 22ip. (CONF-9301133-: 2. international Israeli 
conference on High Te Superconductivity, Eilat (israel), 4-7 Jan 
1993). In Second international Israeli conference on High Te Su- 
perconductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /infrared 
spectra; COLLISIONAL PLASMA; SUPERCONDUCTING FILMS 


5912 (NCRD—1-93, pp. 180) Fermi velocity and energy 
measurements in oriented high temperature superconductors 
by contact spectroscopy. Hass, N. (Tel Aviv Univ. (israel). Sack- 
ler Faculty of Exact Sciences); lizycer, D.; Deutscher, G.; 
Desgardin, G.; Monot, |. Ministry of Science and Technology, 
Jerusalem (israel). Jan 1993. 221p. (CONF-9301133—: 2. interna- 
tional Israeli conference on High Te Superconductivity, Eilat (Israel), 
4-7 Jan 1993). In Second international Israeli conference on High 
Te Superconductivity: Scientific program and abstracts. Order 
Number DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /Sermi 
level; CHALCOGENIDES; CRYSTAL FIELD; CUPRATES 
5913 (NCRD-1-93, pp. 191) Magnetic dichroism of 
YBaCuO films. Milner, A.A. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). _ Fiziko-Tekhnicheskij Inst. Nizkikh | Temperatur); 
Kharchenko, N.F.; Miloslavkaya, O.V.; Stetsenko, A.N.; Pugachov, 
A.T.; Chirkin, A.N. Ministry of Science and Technology, Jerusalem 
(Israel). Jan 1993. 221p. (CONF-9301133-: 2. international Israeli 
conference on High Tc Superconductivity, Eilat (Israel), 4-7 Jan 
1993). In Second international Israeli conference on High Te Su- 
perconductivity: Scientific program and abstracts. Order Number 
DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING FILMS/dichroism; 
CHALCOGENIDES; MAGNETIC FIELD CONFIGURATIONS; 
DICHROISM 


5914 (NCRD-1-93, pp. 192) The anomaly in the diffusive 
reflection of the optical radiation under superconducting tran- 
sition of YBaCuO films. Gasparyan, S.S. (AN Armyanskoj SSR, 
Erevan (Armenia). Inst. Fizicheskikh Issledovanij). Ministry of Sci- 
ence and Technology, Jerusalem (Israel). Jan 1993. 221p. 
(CONF-9301133-: 2. international Israeli conference on High Tc 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING FILMS/reflectivity; 
CHALCOGENIDES; HIGH-TC SUPERCONDUCTORS; REFLEC- 
TIVITY; TRANSITION TEMPERATURE 
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5915 (NCRD-1-93, pp. 196) Excitation of surface polarl- 
tons in layered structure including HTSC-films. Sandomirsky, V. 
(Research Institute College, Ariel (Israel)); Levin, M.; Pogreb, R.; 
Feldberg, S.; Voronel, A. Ministry of Science and Technology, 
Jerusalem (Israel). Jan 1993. 221p. Sponsored by Ministry of Sci- 
ence and Development, Jerusalem (Israel). (CONF-9301133-: 2. 
international Israeli conference on High Te Superconductivity, Eilat 
(Israel), 4-7 Jan 1993). In Second international Israeli conference 
on High Te Superconductivity: Scientific program and abstracts. 
Order Number DE94608732. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. SUPERCONDUCTING  FILMS/crystal- 
phase transformations; SUPERCONDUCTIVITY 


5916 (NCRD-1-93, pp. 198) Resistive transition of C axis 
orlented Yo ¢Prp4BaoCu3,07 thin films in magnetic fields. 
Racah, D. (Tel Aviv Univ. (israel). Dept. of Physics and Astron- 
omy); Dai, U.; Deutcher, G. Ministry of Science and Technology, 
Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133-—: 2. interna- 
tional Israeli conference on High Tc Superconductivity, Eilat (Israel), 
4-7 Jan 1993). In Second international Israeli conference on High 
Te Superconductivity: Scientific program and abstracts. Order 
Number DE94608732. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTIVITY/magnetic fields; 
CRYSTAL STRUCTURE; SUPERCONDUCTING FILMS; SUPER- 
CONDUCTIVITY 


5917 (NCRD-1-93, pp. 199) The investigation of two- 
electron bound states in Hubbard model. Mkrtchian, V.E. (AN 
Armyanskoj SSR, Erevan (Armenia). Inst. Fizicheskikh Issle- 
dovanij); Grigoryan, G.G.; Pturyan, S.V. Ministry of Science and 
Technology, Jerusalem (israel). Jan 1993. 221p. (CONF-9301133—: 
2. international Israeli conference on High Te Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HUBBARD MODEL/band theory; HIGH-TC 
SUPERCONDUCTORS 


5918 
conductors with strong antiferromagnetic correlations. 
Nersesyan, H.N. (AN Armyanskoj SSR, Erevan (Armenia). Inst. 
Fizicheskikh Issledovanij); Paturyan, S.V. Ministry of Science and 
Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF-9301133-: 
2. international Israeli conference on High Te Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 
magnetic fields 


(NCRD-1-93, pp. 200) Kinetic phenomena in super- 


HIGH-TC SUPERCONDUCTORS/ 


5919 (NCRD-1-93, pp. 202) Band structure and 
electron-phonon interaction in YBa2Cu,07. Mazin, |.|. (Max- 
Planck-Institut fuer Festkoerperforschung, Stuttgart (Germany)). 
Ministry of Science and Technology, Jerusalem (Israel). Jan 1993. 
221p. (CONF-9301133—: 2. international Israeli conference on High 
Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second inter- 
national Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHALCOGENIDES/electronic structure; 
CHALCOGENIDES; ELECTRON-PHONON COUPLING 


5920 (NCRD-1-93, pp. 203) A realistic theoretical ap- 
proach to the High-Tc cuprate. Ashkenazi, J. (Miami Univ., Coral 
Gables, FL (United States). Dept. of Physics). Ministry of Science 
and Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF- 
9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /hubbard 
model; CUPRATES 





5921 (NCRD-—1-93, pp. 204) Intraatomic exchange correla- 
tion mechanism for High-Tc superconductors. Arseyev, P.I. 
(P.N. Lebedev Physics institute, Moscow (Russian Federation)). 
Ministry of Science and Technology, Jerusalem (Israel). Jan 1993. 
221p. (CONF-9301133-: 2. international Israeli conference on High 
Te Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second inter- 
national Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
configuration interaction; ELECTRONIC STRUCTURE 


5922 (NCRD-1-93, pp. 205) Superconductivity in the 
cuprates, the Van Hove scenario. Bok, J. (Paris-6 Univ., 75 
(France). Lab. de Physique des Solides). Ministry of Science and 
Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF-9301 133—: 
2. international Israeli conference on High Te Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SUPERCONDUCTIVITY/van hove theory; 
CUPRATES; SUPERCONDUCTIVITY 


5923 (NCRD-—1-93, pp. 206) Conceptual issues in super- 
conductivity. Rothwaff, A. (Electrical and Computer department, 
Drexel university, Philadelphia, (United States)). Ministry of Science 
and Technology, Jerusalem (Israel). Jan 1993. 221p. (CONF- 
9301133-: 2. international Israeli conference on High Te 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTIVITY/crystal field; SU- 
PERCONDUCTIVITY 


5924 (NCRD-1-93, pp. 207) Enhancement of Fermi veloc- 
ty by electron-electron interactions, and the transport 
properties of High-Tc superconductors. Weger, M. (Hebrew 
Univ., Jerusalem (Israel). Racah Inst. of Physics). Ministry of Sci- 
ence and Technology, Jerusalem (israel). Jan 1993. 221p. 
(CONF-9301133—: 2. international Israeli conference on High Te 
Superconductivity, Eilat (israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /fermi 
gas model; ELECTRON GAS 


5925 (NCRD—1-93, pp. 209) 'Marginal’ Fermi liquid in an 
insulator. Babichenko, V.S.; Kpzlov, A.N. Ministry of Science and 
Technology, Jerusalem (israel). Jan 1993. 221p. (CONF-9301 133—: 
2. international Israeli conference on High Te Superconductivity, 
Eilat (Israel), 4-7 Jan 1993). In Second international Israeli confer- 
ence on High Te Superconductivity: Scientific program and 
abstracts. Order Number DE94608732. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /fermi 
gas; ELECTRICAL INSULATORS; GREEN FUNCTION; KINETICS 


5926 


(NCRD—1-93, pp. 211) Weak-link behaviour in High- 
Tc superconductors. Doyle, T.B. (Natal Univ., Durban (South 
Africa). Dept. of Physics); Doyle, R.A.; Stepankin, V. Ministry of 
Science and Technology, Jerusalem (israel). Jan 1993. 221p. 
(CONF-9301133—: 2. international Israeli conference on High Te 
Superconductivity, Eilat (israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 


program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. JOSEPHSON JUNCTIONS/ 
superconductivity; SUPERCONDUCTIVITY; MAGNETIZATION; 
TEMPERATURE DEPENDENCE 


5927 (NCRD-1-93, pp. 213) Quasi-localized phonons in 
high temperatures superconductors. Kosevich, A.M. (AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh 
Temperatur); Syrkin, E.S.; Feodoskyev, S.B. Ministry of Science 
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and Technology, Jerusalem (israel). Jan 1993. 221p. (CONF- 
9301133—-: 2. international Israeli conference on High Tc 
Superconductivity, Eilat (Israel), 4-7 Jan 1993). In Second interna- 
tional Israeli conference on High Te Superconductivity: Scientific 
program and abstracts. Order Number DE94608732. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS / 
quasiparticle-phonon model; COOPER PAIRS; CRYSTAL FIELD 


665420 Superfluidity 


5928 (FE+2241) Bose-condensate temperature depen- 
dence and new liquid “He measurements on the DIN-2PR 
spectrometer. Blagoveshchenskij, N.M.; Bogoyavienskij, 1.V.; Kar- 
natsevich, L.V.; Kozlov, Zh.A.; Puchkov, A.V. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Rus- 
sian Federation). Fiziko-Ehnergeticheskij Inst. 1992. 9p. (In 
Russian). Order Number DE94608463. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Experimental estimates of the bose-condensate density no in the 
superfluid liquid helium obtained by a method of inelastic neutron 
scattering during the last 20 years are analysed. It should be noted 
that different groups of researches have used two basically differ- 
ent approaches to analyse the neutron-scattering data for no 
determination. Recently the development and improvement of the 
both methods have shown the results being in agreement. 18 refs.; 
3 figs. 


5929 (INIS-mf-13732, pp. 15-16) Microscopic calculation 
of transverse impedance for normal liquid "He. Shahzamanian, 
M.A. (Isfahan Univ. (iran, Islamic Republic of). Physics Dept.). Ira- 
nian Physics Society, Teheran (iran, islamic Republic of). 1992. 
44p. (In Persian). (CONF-9208244—: Iran’s physics conference, 
Tehran (Iran, Islamic Republic of), 31 Aug - 3 sep 1992). In Ab- 
Stract of articles from Iran’s physics conference. Order Number 
DES4608691. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HELIUM 3/impedance; CORRELATION 
FUNCTIONS; DAMPING; FERMI GAS; FOURIER TRANSFORMA- 
TION; GREEN FUNCTION; IMPEDANCE 


5930 (INIS-mf-13732, pp. 18) Microscopic theory of liquid 
3He. Doroodi, A.R. (Amir Kabir Industrial Univ., Tehran (lran, 
Islamic Republic of). Physics Dept.); Nafari, N. Iranian Physics So- 
ciety, Teheran (iran, Islamic Republic of). 1992. 44p. (In Persian). 
(CONF-9208244-—: Iran's physics conference, Tehran (iran, Islamic 
Republic of), 31 Aug - 3 sep 1992). In Abstract of articles from 
Iran’s physics conference. Order Number DE94608691. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Short communication. HELIUM 3 A/correlation functions 


5931 (JINR-E—-17-92-355) Superfiuidity of “He and quan- 
tum fluctuations of condensed state. Shumovskij, A.S. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Theo- 
retical Physics. 1992. 10p. Order Number DE94608464. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Mod. Phys. B. 

The Bogolubov modei of weak interaction is considered. It is 
shown that the over-condensate excitations are described by a 
two-mode squeezed state at zero temperature. The possible 
parametrizations of the condensate state are examined. In the case 
of squeezed vacuum state of the condensate the equation for the 
squeezing parameter is obtained. The possibility of condensation of 
the groups with an even number of atoms is supposed. 21 refs. 


665430 Other Topics in Quantum Fluids and Solids 
Refer also to citation(s) 5517, 5527, 5528, 5529, 5532 


5932 (LAPP-L-381-92) Determinant representation for the 
time dependent correlation functions in the XX0O Heisenberg 
chain. Colomo, F. (Istituto Nazionale di Fisica Nucleare, Florence 
(Italy)); Izergin, A.G.; Korepin, V.E.; Tognetti, V. Grenoble-1 Univ., 
74 - Annecy (France). Lab. de Physique des Particules Elemen- 
taires. Apr 1992. 40p. Order Number DE94610029. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Time dependent correlation functions in the Heisenberg XX0 
chain in the external transverse magnetic field are calculated. For 
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a finite chain normalized mean values of local spin products are 
represented as determinants of NxN matrices, N being the number 
of quasiparticles in the corresponding eigenstate of the Hamilton- 
ian. In the thermodynamical limit (infinitely long chain), correlation 
functions are expressed in terms of Fredholm determinants of lin- 
ear integral operators. (author) 24 refs. 


6655 Direct Energy Conversion 
Refer also to citation(s) 3998 


5933 (INIS-mf-13710) The sixth international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. No corporate 
text available. Mar 1990. 168p. (CONF-9002222-: 6. international 
Beer Sheva seminar on MHD flows and turbulence, Jerusalem (Is- 
rael), 25 Feb - 2 mar 1990). Order Number DE94602952. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fiuid flows, two-phase flows, turbulent flows and magnetohydro- 
dynamics of plasmas and liquid metals, are discussed. Flows in 
MHD generators and MHD channels instabilities are discussed too. 


5934 (INIS-mf-13737) The seventh international Beer 
Sheva seminar on MHD flows and turbulence: Abstracts. No 
corporate text available. Feb 1993. 168p. (CONF-930216—: 7. 
Beer-Sheva _ international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). Order Number DE94607211. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fluid flows, two-phase flows, turbulent flows and magnetohydro- 
dynamics of plasmas and liquid metals, are discussed. Flows in 
MHD generators and MHD channels instabilities are discussed too. 


5935 (INIS-mf-13737, pp. 3) Possibilities of heat transfer 
intensification to the MHD problems of liquid metal fusion 
biankets. Andreev, O.V. (AN Latvijskoj SSR, Riga (Latvia). Inst. 
Fiziki); Kolesnikov, Y.B. Feb 1993. 168p. (CONF-930216-: 7. Beer- 
Sheva international seminar on magnetohydrodynamics, Jerusalem 
(Israel), 14-18 Feb 1993). In The seventh international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHY DRODYNAMICS/heat trans- 
fer; MAGNETIC FIELDS; MAGNETOHYDRODYNAMICS; 
NUSSELT NUMBER 


5936 (INIS-mf-13737, pp. 4) A class of magnetic fields 
which cause the problems of free magnetohydrodynamic ther- 
mal convection to remain self-similar. Antimirov, M.Y. (Applied 
Mathematics Department, Riga Technical University, Riga (Latvia)); 
Volodko, |.M.; Zhirnov, O.V.; Podvisotsky, A.Y. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/natural 
convection; NATURAL CONVECTION/magnetic field configurations; 
FLOW MODELS; MAGNETOHYDRODYNAMICS 


5937 (INIS-mf-13737, pp. 9) Negative viscosity of the fer- 
rofluids: Theory and experiment. Baori, J.C. (Paris-6 Univ., 75 
(France)); Perzynski, R.; Shliomis, M.T. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 
Short communication. IRONAluid flow; 

TOHYDRODYNAMICS iron; FLOW MODELS; 
MAGNETOHYDRODYNAMICS; VISCOSITY 


MAGNE- 
IRON; 


5938 


(INIS-mf-13737, pp. 10) MHD flow through a right 
angle bend. Barleon, L. (Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Angewandte Thermo- und Fluiddynamik 
(IATF)); Buehler, L.; Molokov, S.; Stieglitz, R. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
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seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS fluid flow; 
HARTMANN NUMBER; MAGNETOHYDRODYNAMICS 


5939 (INIS-mf-13737, pp. 14) Investigation of electrolyte 
screw MHD flows and their application in development of ship 
jet engines. Bashkatov, V.A. (institute if High Temperatures, 
Moscow (Russian Federation)). Feb 1993. 168p. (CONF-930216-: 
7. Beer-Sheva international seminar on magnetohydrodynamics, 
Jerusalem (israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MHD CHANNELS/turbulent flow; ELEC- 
TROLYTES; LINEAR SCREW PINCH DEVICES; TURBOJET 
ENGINES 


5940 (INIS-mf-13737, pp. 19-21) The magnetic field influ- 
ence on characteristics of free surface liquid metal film waves. 
Bernshtam, V.A. (AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst.); Kosyrev, S.V.; Jakoviev, V.V. Feb 1993. 168p. 
(CONF-930216-: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. HYDROMAGNETIC WAVES /liquid metals; 
FILM FLOW 


5941 (INIS-mf-13737, pp. 22) Fractal, multifractal and 
spectral properties of soliton MHD turbulence. Bershadskii, A. 
(Ben-Gurion Univ. of the Negev, Beersheba (Israel)); Branover, H.; 
Eidelman, A.; Kireev, M.; Nagorny, M. Feb 1998. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS‘turbulence; 
MAGNETIC FIELDS; MAGNETOHYDRODYNAMICS; TURBU- 
LENCE; SOLITONS 


5942 (INIS-mf-13737, pp. 23) MHD simulation of quasi- 
two-dimensional stratospheric turbulence. Bershadskii, A. 
(Ben-Gurion Univ. of the Negev, Beersheba (Israel)); Branover, H.; 
Eidelman, A.; Kireev, M.; Nagorny, M. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MHD CHANNELS/turbulence; 
MODELS; MAGNETIC FIELDS; TURBULENCE 


5943 (INIS-mf-13737, pp. 24) Interfacial waves with MHD 
coupling in aluminium electrolysis cells. Bojarevics, V. (AN 
Latvijskoj SSR, Riga (Latvia). Inst. Fiziki). Feb 1993. 168p. 
(CONF-930216-: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM/electrodeposition; 
TRODEPOSITION/hydromagnetic waves; 
ELECTRODEPOSITION; ELECTROLYTIC CELLS 


5944 (INIS-mf-13737, pp. 26) Qualitative analysis of 
LMMHD power conversion loop dynamical properties. Bra- 
nover, H. (Ben-Gurion Univ. of the Negev, Beersheba (Israel)); 
Burovoy, |.A.; Gomon, M.G.; Khramtsovsky, A.V.; Andreev, D.M. 
Feb 1993. 168p. (CONF-930216-: 7. Beer-Sheva international 
seminar on magnetohydrodynamics, Jerusalem (israel), 14-18 Feb 
1993). In The seventh international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94607211. 
Source: OSTI; NTIS (US Sales Only); INIS. 


FLOW 


ELEC- 
ALUMINIUM; 





Short communication. MAGNETOHYDRODYNAMICS/liquid met- 
als; MAGNETOHYDRODYNAMICS; QUANTITATIVE CHEMICAL 
ANALYSIS; STEADY-STATE CONDITIONS 


5945 (INIS-mf-13737, pp. 30) Dynamic equilibrium of 
streamer filaments in a homogeneous flow field. Brouwer, A.G. 
(AN SSSR, Moscow (Russian Federation). Inst. Vysokikh Temper- 
atur); Alekseev, G.Yu.; Bityurin, V.A.; Merck, W.F.; Veefkind, A. 
Feb 1993. 168p. (CONF-930216-: 7. Beer-Sheva international 
seminar on magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 
1993). In The seventh international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94607211. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOGASDYNAMICS/flow models; 
ARGON; CESIUM; MAGNETOGASDYNAMICS; TURBULENT 
FLOW; TWO-PHASE FLOW; VISCOUS FLOW 


5946 (INIS-mf-13737, pp. 32) The experimental investiga- 
tion of liquid metal films and jet flows in the strong magnetic 
field. Bucenieks, |. (AN Latvijskoj SSR, Riga (Latvia). Inst. Fiziki); 
Lielausis, O.; Platacis, E.; Shishko, A. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. es 

Short communication. MAGNETOHYDRODYNAMICS/Ailm flow; 
FLOW VISUALIZATION; GALLIUM ALLOYS; INDIUM ALLOYS; 
LIQUID METALS; MAGNETOHYDRODYNAMICS; PARAMETRIC 
INSTABILITIES; SELENIUM ALLOYS 


5947 (INIS-mf-13737, pp. 40-43) Electro-acoustic and 
electro-vortex perturbations in slightly conducting compress- 
ible medium. Dobrydnev, B.V. (AN SSSR, Moscow (Russian 
Federation). Inst. Vysokikh Temperatur); Rutkevich, |.M. Feb 1993. 
168p. (CONF-930216-: 7. Beer-Sheva international seminar on 
magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

One of the important and interesting processes in an electrically 
conducting gas is the sound propagation in the presence of mag- 
netic field. The character of propagation depends essentially on the 
magnetic Reynolds number Rm = uoolW where po is the absolute 
magnetic permittivity, o is the electric conductivity, | is the wave- 
length, and W is the velocity of the wave propagation. (authors). 


5948 (INIS-mf-13737, pp. 49) Dynamics of electromagneti- 
cally driven spheres in liquid: Comparison between numerical 
simulation and experiments. Ettay, J. (Madylam ENSHMG St. 
Martin d’Heeres Cedex, (France)); Fautrelle, Y.; Al Amir, M. Feb 
1993. 168p. (CONF-930216—: 7. Beer-Sheva international seminar 
on magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/particle 
kinematics; ALUMINIUM; ELECTRICAL INSULATORS; FLOW 
VISUALIZATION; LIQUIDS; MAGNETOHYDRODYNAMICS; PAR- 
TICULATES 


5949 (INIS-mf-13737, pp. 50) Slot channel flow in 
MHD-nonhomogeneity zone. Evtushenko, |.A. (Leningradskij Go- 
sudarstvennyj Univ., Leningrad (Russian Federation)); Tananaev, 
A.V. Feb 1993. 168p. (CONF-930216-: 7. Beer-Sheva international 
seminar on magnetohydrodynamics, Jerusalem (israel), 14-18 Feb 
1993). In The seventh international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94607211. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/ 
inhomogeneous fields; FLOW MODELS; LIQUID METALS; 
MAGNETOHYDRODYNAMICS; MHD CHANNELS; TRANSITION 
FLOW 


5950 (INIS-mf-13737, pp. 51) The onset of the Alfven 
wave turbulence and nonlinear MHD-flows in incompressible 
plasmas and liquids with the current. Fedutenko, E.A. 
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(Khar’kovskij Gosudarstvennyj Univ., Kharkov (Ukraine)); Kirichock, 
A.; Lapshin, V.I. Feb 1993. 168p. (CONF-930216-: 7. Beer-Sheva 
international seminar on magnetohydrodynamics, Jerusalem (Is- 
rael), 14-18 Feb 1993). In The seventh international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/ 
incompressible flow; ALFVEN WAVES; MAGNETOHYDRODYNAN- 
ICS; PLASMA WAVES; TURBULENT FLOW 


5951 (INIS-mf-13737, pp. 54) Parametrization of electro- 
magnetic throttling. Gerber, H. (Purdue Univ., Hammond, IN 
(United States)); Tanski, J. Feb 1993. 168p. (CONF-930216-: 7. 
Beer-Sheva international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FLOW REGULATORS/ 
magnetohydrodynamics; _MAGNETOHYDRODYNAMICS; MER- 
CURY; MULTI-PARAMETER ANALYSIS 


5952 (INIS-mf-13737, pp. 55) Dispersion of gas bubbles 
in a two-dimensional MHD turbulence. Gerbeth, G. (Research 
Center Rossendorh Inc., Dresden (Germany)); Eckert, S.; Langen- 
brunner, H. Feb 1993. 168p. (CONF-930216—-: 7. Beer-Sheva 
international seminar on magnetohydrodynamics, Jerusalem (Is- 
rael), 14-18 Feb 1993). In The seventh international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/bubbies; 
FLOW MODELS; FLUID FLOW; GAS FLOW; LIQUID FLOW; 
MAGNETOHYDRODYNAMICS; BUBBLES; TURBULENT FLOW; 
TWO-PHASE FLOW; VOIDS 


5953 (INIS-mf-13737, pp. 61) Applying asynchronous par- 
allel characteristic method for solving MHD -processes 
problems. loffe, L. (Technion-lsrael Inst. of Tech., Haifa (Israel). 
Faculty of Electrical Engineering); Pinter, S.S. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. FLOW MODELS/parallel processing; AL- 
GORITHMS; MAGNETOHYDRODYNAMICS 


5954 (INIS-mf-13737, pp. 70) Renormalization of ampere 
force in advanced MHD turbulence. Kieeorin, N. (Dept. of me- 
chanical engineering, Ben-Gurion Univ. of the Negev, Beersheba 
(Israel)); Rogachevskii, |. Feb 1993. 168p. (CONF-930216-: 7. 
Beer-Sheva _ international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MAGNETOHYDRODYNAMICS<Aturbulence; 
CHARGE RENORMALIZATION; MAGNETOHYDRODYNAMICS; 
TURBULENCE 


5955 (INIS-mf-13737, pp. 71) Flux tubes formation due to 
nonlinear dynamo of magnetic fluctuations. Kieeorin, N. (Dept. 
of mechanical engineering, Ben-Gurion Univ. of the Negev, Beer- 
sheba (|srael)); Rogachevskii, |. Feb 1993. 168p. (CONF-930216—: 
7. Beer-Sheva international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MAGNETOHYDRODYNAMICS/vortex flow; 
MAGNETOHYDRODYNAMICS 


5956 (INIS-mf-13737, pp. 72) Convective type instabilities 
in advanced small-scale MHD turbulence. Kieeorin, N. (Dept. of 
mechanical engineering, Ben-Gurion Univ. of the Negev, Beer- 
sheba (Israel)); Mond, M.; Rogachevskii, |. Feb 1993. 168p. 
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(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/turbulence; 
MAGNETOHYDRODYNAMICS; TURBULENCE; PARAMETRIC IN- 
STABILITIES 


5957 (INIS-mf—13737, pp. 73) Instabilities and turbulence 
arising process in two-dimensional MHD flow. Kijukin, A.A. (AN 
Latvijskoj SSR, Riga (Latvia). Inst. Fiziki); Thess, A. Feb 1993. 
168p. (CONF-930216—: 7. Beer-Sheva international seminar on 
magnetohydrodynamics, Jerusaiem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/flow 
models; MAGNETOHYDRODYNAMICS; TURBULENCE; TWO- 
DIMENSIONAL CALCULATIONS 


5958 (INIS-mf-13737, pp. 79-80) Experimental studies of 
direct contact boiling at the superheat limit. Lesin, S. (Ben- 
Gurion Univ. of the Negev, Beersheba (Israel)); Baron, A.; 
Branover, H.; Merchuk, J.C. Feb 1993. 168p. (CONF-930216—: 7. 
Beer-Sheva international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. THERMOMAGNETIC CONVERSION/ 
superheating; BOILING; LIQUID METALS; MAGNETOHYDRODY- 
NAMICS; SUPERHEATING 


5959 (INIS-mf—13737, pp. 84) Role of different MHD criteri- 
ons in the problem of liquid metal blankets. Lielausis, O. (AN 
Latvijskoj SSR, Riga (Latvia). Inst. Fiziki). Feb 1993. 168p. 


(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 


hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/liquid met- 
als; MAGNETOHY DRODYNAMICS 


5960 (INIS-mf-13737, pp. 86) Natural convection in low 
and high aspect ratio enclosures, with and without the pres- 
ence of magnetic fields. Lykoudis, P.S. (Purdue Univ., Lafayette, 
IN (United States). School of Nuclear Engineering). Feb 1993. 
168p. (CONF-930216-: 7. Beer-Sheva international seminar on 
magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NATURAL CONVECTiON/aspect ratio; 
CLOSED CONFIGURATIONS; GALLIUM; LIQUID METALS; MAG- 
NETOHYDRODYNAMICS 


5961 (INIS-mf-13737, pp. 87) Suppression of turbulence 
induced behind bubbles in the presence of a magnetic field. 
Lykoudis, P.S. (Purdue Univ., Lafayette, IN (United States). School 
of Nuclear Engineering); Revankar, S.T.; Black, D.B. Feb 1993. 
168p. (CONF-930216-: 7. Beer-Sheva international seminar on 
magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS ‘turbulence; 
BUBBLES; MAGNETOHYDRODYNAMICS; TURBULENCE; TUR- 
BULENT FLOW 


5962 (INIS-mf-13737, pp. 90) High velocity two-phase flow 
two dimensional modeling. Mathes, R. (LEGI-IMG, Grenoble 
(France)); Alemany, A.; Thibault, J-P. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
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seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. LIQUID METAL COOLED REACTORS/ 
two-phase flow; FLOW MODELS; TWO-DIMENSIONAL CALCULA- 
TIONS 


5963 (INIS-mf-13737, pp. 91) Seawater electromagnetohy- 
drodynamics. Meng, J.C.S. (Nanal undersea warefare center 
division Newport, Newport, Rhode Island (United States)); Henoch, 
C. Feb 1993. 168p. (CONF-930216—: 7. Beer-Sheva international 
seminar on magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 
1993). In The seventh international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94607211. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTROHYDRODYNAMICS/seawater; 
ELECTROHYDRODYNAMICS; SEAWATER; MAGNETOHYDRO- 
DYNAMICS 


5964 (INIS-mf-13737, pp. 94) Helical structures and 
anomalous transfer in random media. Moiseev, S.S. (Space re- 
search institute, Russian Academy of Sciences, Moscow (Russian 
Federation)). Feb 1993. 168p. (CONF-930216—: 7. Beer-Sheva in- 
ternational seminar on magnetohydrodynamics, Jerusalem (Israel), 
14-18 Feb 1993). In The seventh international Beer Sheva seminar 
on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TURBULENT FLOW+/helical instability; 
FLOW MODELS 


5965 (INIS-mf-13737, pp. 99) Magnetohydrodynamic rapid 
distortion of turbulence. Naot, D. (Center for technological edu- 
cation, Holon (Israel)); Tanny, J. Feb 1993. 168p. (CONF-930216—: 
7. Beer-Sheva international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MAGNETOHYDRODYNAMICS/turbulent 
flow; MAGNETOHYDRODYNAMICS; PULSE TECHNIQUES 


5966 (INIS-mf-13737, pp. 106-107) The conductive liquid 
flow along the channel with the current under the applied 
transverse magnetic field. Polishchuk, V.P. (Moscow ohysics and 
technology instute, Moscow (Russian Federation)); Horn, R.; Tsin, 
M.; Birich, R.; Gorshkov, A.; Novikov, |.; Polishchuk, V.V.; Cher- 
natyski, V.; Yakushin, V. Feb 1993. 168p. (CONF-930216-: 7. 
Beer-Sheva international seminar on magnetohydrodynamics, 
Jerusalem (israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MHD CHANNELS/flow models; ASYM- 
METRY; CLOSED-CYCLE MHD GENERATORS; FINITE 
DIFFERENCE METHOD; LIQUID METALS; ORIENTATION 


5967 (INIS-mf-13737, pp. 110) On the stability of axisym- 
metric selfsimiler electrically induced vortical flow in plane 
layer. Priede, J. (AN Latvijskoj SSR, Riga (Latvia). Inst. Fiziki); 
Chudnovsky, A. Feb 1993. 168p. (CONF-930216—-: 7. Beer-Sheva 
international seminar on magnetohydrodynamics, Jerusalem (Is- 
rael), 14-18 Feb 1993). In The seventh international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/vortex flow; 
FLOW MODELS; MAGNETOHYDRODYNAMICS 


5968 (INIS-mf-13737, pp. 111) First results from different 
investigations on MHD flow in multichannel bends. Reinmann, 
J. (Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Angewandte Thermo- und Fluiddynamik (IATF)); Barleon, L.; 
Molokov, S.; Steiglitz, R.; Platnieks, |.; Platacis, E. Feb 1993. 
168p. (CONF-930216-: 7. Beer-Sheva international seminar on 
magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 





Short communication. MHD CHANNELS/bending; BENDING 


5969 (INIS-mf-13737, pp. 114) Random cell dynamo. Ruz- 
maikin, A. (IZMIRAN, Moscow (Russian Federation)); Liewer, P.C.; 
Feynman, J. Feb 1993. 168p. (CONF-930216—: 7. Beer-Sheva in- 
ternational seminar on magnetohydrodynamics, Jerusalem (israel), 
14-18 Feb 1993). In The seventh international Beer Sheva seminar 
on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. VORTEX FLOW/magnetic fields; MAG- 
NETIC REYNOLDS NUMBER 


5970 (INIS-mf-13737, pp. 119-122) Nonlinear waves along 
the inclined electrically conducting liquid layer. Selezov, |.T. 
(AN Ukrainskoj SSR, Kiev (Ukraine)); Korsunsky, S.V. Feb 1993. 
168p. (CONF-930216—-: 7. Beer-Sheva international seminar on 
magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A plane problem wave motion for viscous electrically conducting 
liquid with free surface placed on a smail inclined rigid plane in the 
presence of arbitrarily directed magnetic field H = (Hox = Hocosé, 
O, Hoz Hesin§) is considered. (authors). 


5971 (INIS-mf-13737, pp. 123) Control electro-vortex flow 
pattern. Shtern, V. (Houston Univ., TX (United States). Dept. of 
Mechanical Engineering). Feb 1993. 168p. (CONF-930216—-: 7. 
Beer-Sheva _ international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MAGNETOHYDRODYNAMICS/vortex flow; 
ELECTRIC CURRENTS; MAGNETOHYDRODYNAMICS 
5972 (INIS-mf-13737, pp. 133) Two-dimensional turbu- 
lence: I-Transition. Thess, A. (Forschungzentrum Rossendorf, 
Dresden (Germany)); Sommeria, J. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/flow mod- 
els; MAGNETOHY DRODYNAMICS; TURBULENCE 


5973 (INIS-mf-13737, pp. 134) Some aspects of LMMHD 
two-phase flow: MHD generator configuration. Thibault, J.P. 
(LEGI-IMG, Grenobie (France)); Eckert, S.; Gerberth, G. Feb 1993. 
168p. (CONF-930216—: 7. Beer-Sheva international seminar on 
magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MHD GENERATORS/simulation; 
PUTER CODES; SIMULATION; TWO-PHASE FLOW 


5974 (INIS-mf-13737, pp. 150-152) Using the fibre optic 
velocity sensor for studying turbulent MHD flows of liquid 
metal. Zhilin, V.G. (AN SSSR, Moscow (Russian Federation). Inst. 
Vysokikh Temperatur); Ivochkin, Yu.P.; Oksman, A.A. Feb 1993. 
168p. (CONF-930216—: 7. Beer-Sheva international seminar on 
magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 


Diagnostic flows using fiber-optic velocity is discussed. (authors). 
5975 


COM- 


(INIS-mf-13737, pp. 153) Parametric approach to liq- 
uid metal MHD channel flow studies. Zusman, M. (Ben-Gurion 


Univ. of the Negev, Beersheba (Israel)). Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. MHD CHANNELS/fluid flow; MAGNETO- 
HY DRODYNAMICS 
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5976 (CONF-930720—-21) Probability of accessing the mul- 
tiple saturated states in the resistive interchange instability. 
Garcia, L. (Universidad ‘Carlos Ill’ de Madrid (Spain)); Carreras, 
B.A.; Lynch, V.E. Oak Ridge National Lab., TN (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 20. European con- 
ference on controlled fusion and plasma physics; Lisbon (Portugal); 
26-30 Jul 1993. Order Number DE94000478. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this paper, we study the probability of accessing the multiple 
saturated states for the full 3/2 helicity. The presence of an exter- 
nal flow can induce Kelvin-Helmholtz type instabilities for relatively 
low beta values. This seems to be the case for the low-m modes 
with the equilibrium parameters used in our calculations. To sepa- 


rate this effect, we employ a simplified electrostatic model in the 
numerical calculations. 


5977 (DOE/ER-0603T) Fusion Plasma Theory project 
summaries. USDOE Office of Energy Research, Washington, DC 
(United States). Advanced Physics and Technology Div. Oct 1993. 
107p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94001712. Source: OSTI; NTIS; INIS; GPO Dep. 

This Project Summary book is a published compilation consisting 
of short descriptions of each project supported by the Fusion 
Plasma Theory and Computing Group of the Advanced Physics 
and Technology Division of the Department of Energy, Office of Fu- 
sion Energy. The summaries contained in this volume were written 
by the individual contractors with minimal editing by the Office of 
Fusion Energy. Previous summaries were published in February of 
1982 and December of 1987. The Plasma Theory program is 
responsible for the development of concepts and models that de- 
scribe and predict the behavior of a magnetically confined plasma. 
Emphasis is given to the modelling and understanding of the pro- 
cesses controlling transport of energy and particles in a toroidal 
plasma and supporting the design of the International Thermonu- 
clear Experimental Reactor (ITER). A tokamak transport initiative 
was begun in 1989 to improve understanding of how energy and 
particles are lost from the plasma by mechanisms that transport 
them across field lines. The Plasma Theory program has actively- 
participated in this initiative. Recently, increased attention has been 
given to issues of importance to the proposed Tokamak Physics 
Experiment (TPX). Particular attention has been paid to contain- 
ment and thermalization of fast alpha particles produced in a 
burning fusion plasma as well as control of sawteeth, current drive, 
impurity control, and design of improved auxiliary heating. In addi- 
tion, general models of plasma behavior are developed from 
physics features common to different confinement geometries. This 
work uses both analytical and numerical techniques. The Fusion 
Theory program supports research projects at US government lab- 
oratories, universities and industrial contractors. Its support of 
theoretical work at universities contributes to the office of Fusion 
Energy mission of training scientific manpower for the US Fusion 
Energy Program. 


5978 (DOE/ER/53217-T2) Theoretical atomic physics for 
fusion: Annual report, 1993. Pindzola, M.S. Auburn Univ., AL 
(United States). Dept. of Physics. 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER53217. Order Number DE94000712. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The understanding of electron-ion collision processes in plasmas 
remains a key factor in the ultimate development of nuclear fusion 
as a viable energy source for the nation. Our 1993-1995 research 
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proposal delineated several areas of research in electron-ion scat- 
tering theory. In this paper we summarize our efforts in 1993. 


5979 (DOE/ET/51013-303) Plasma initiation in a tokamak 
with conducting superstructure: First results from Alcator 
C-MOD. Hutchinson, |. (and others); Boivin, R.; Bonoli, P. Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States). Plasma 
Fusion Center. Jul 1993. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-78ET51013. (PFC/CP— 
93-1; CONF-930720—-22: 20. European conference on controlled 
fusion and plasma physics, Lisbon (Portugal), 26-30 Jul 1993). Or- 
der Number DE94001565. Source: OSTI; NTIS; INIS; GPO Dep. 

Alcator C-MOD is a compact high field tokamak with capability 
for high current shaping, and closed and open diverters. Full toka- 
mak operation was begun in May 1993 at 5T toroidal field, and 
plasmas lasting up to 0.4 seconds have been obtained so far. The 
tokamak’s design includes a thick stainless-steel vacuum vessel 
that is toroidally continuous with resistance about 40 yQ. The 
stainless-steel superstructure supporting the toroidal field coil is 
even more massive, and likewise has no toroidal breaks, primarily 
because structural strength would suffer. As a result, very large 
toroidal eddy currents are induced in the structures, especially dur- 
ing current initiation when the loop voltage is high. Future large 
experiments, such as ITER, are likely to adopt design approaches 
with comparable conducting structures. Despite the large eddy cur- 
rents, which can reach 1 MA in Alcator C-MOD, reliable plasma 
initiation has been established by appropriate adjustment of the 
time evolution of the coil currents to cancel the passive contribution 
and obtain the desired field structure. Detailed diagnosis of the full 
magnetic field structure is necessary to do the adjustment; the field 
structure is then known in some detail, and its effects on the shape 
and stability during the current ramp have been studied. Flat-top 
plasma currents are presently up to 0.4 MA, and elongated and 
diverted plasmas have been obtained, as well as more circular lim- 
ited configurations. 


5980 (DOE/ET/53088-633) Nonlinear growth of strongly 
unstable tearing modes. Waelbroeck, F.L. Texas Univ., Austin, 
TX (United States). Inst. for Fusion Studies. Nov 1993. 29p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FGO5-80ET53088. (IFSR-633). Order Number DE94003366. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Rutherford’s theory of the tearing instability is extended to cases 
where current nonlinearities are important, such as long wave- 
length modes in current slabs and the m = 1 instability in tokamaks 
with moderately large aspect-ratios. Of particular interest is the 
possibility that the associated magnetic islands, as a result of sec- 
ondary instabilities, have a singular response to the Ohmic 
diffusion of the current. A family of islands is used to test this pos- 
sibility; it is found that the response remains bounded. 


5981 (GA-A-21415) The role of the radial electric field in 
confinement and trans in H-mode and VH-mode dis- 
charges in the DIil-D tokamak. Gohil, P. (General Atomics, San 
Diego, CA (United States)); Burrell, K.H.; Groebner, R.J.; Osborne, 
T.H.; Doyle, E.J.; Rettig, C.L. General Atomics, San Diego, CA 
(United States). Aug 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114. (CONF- 
9308183—3: Workshop on local transport studies in fusion plasmas, 
Varenna (Italy), 30 Aug - 3 sep 1993). Order Number DE94002746. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements of the radial electric field, E,, with high spatial 
and high time resolution in H-mode and VH-mode discharges in 
the Dill-D tokamak have revealed the significant influence of the 
shear in E, on confinement and transport in these discharges. 
These measurements are made using the DIill-D Charge Exchange 
Recombination (CER) System. At the L-H transition in DIll-D plas- 
mas, a negative well-like E, profile develops just within the 
magnetic separatrix. A region of shear in E, results, which extends 
1 to 2 cm into the plasma from the separatrix. At the transition, this 
region of sheared E, exhibits the greatest increase in impurity ion 
poloidal rotation velocity and the greatest reduction in plasma fluc- 
tuations. A transport barrier is formed in this same region of E x B 
velocity shear as is signified by large increases in the observed 
gradients of the ion temperature, the carbon density, the electron 
temperature and electron density. The development of the region 
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of sheared E,, the increase in impurity ion poloidal rotation, the re- 
duction in plasma turbulence, and the transport barrier all occur 
simultaneously at the L-H transition. Measurements of the radial 
electric field, plasma turbulence, thermal transport, and energy 
confinement have been performed for a wide range of plasma con- 
ditions and configurations. The results support the supposition that 
the progression of improving confinement at the L-H transition, into 
the H-mode and then into the VH-mode can be explained by the 
hypothesis of the suppression of plasma turbulence by the increas- 


ing penetration of the region of sheared E x B velocity into the 
plasma interior. 


5982 (GA-A-21427) New Thomson scattering Laser Con- 
trol for DiI-D. Makariou, C.C.; Stockdale, R.E.; Carlstrom, T.N.; 
Hsieh, C.L.; Bramson, G. General Atomics Co., San Diego, CA 
(United States). Oct 1993. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114. (CONF- 
93101845: Symposium on fusion engineering, Hyannis, MA 
(United States), 11-15 Oct 1993). Order Number DE94002890. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A Laser Control system has been built for the DIlIl-D Scattering 
Diagnostic. This new system has provided the capability to place 
the laser probe pulses with one microsecond timing precision 
throughout the DIIIl-D shot. The new system fires the eight lasers 
with a programmable sequence which repeats ever 50 ms. If one 
wants to probe the plasma at a higher rate to study a fast paced 
event, the new control circuit can fire all charged lasers in rapid 
succession (BURST MODE). This burst rate is programmable. The 
new Laser Control system successfully replaced the previous con- 
trol scheme which consisted of three VME Motorola 68030 
computers (one host under UNIX VME V/68 and two interrupt 
driven targets under VME Exec. The old system was not success- 
ful due to the many VME interrupts needed to service the lasers. 
The new hardware approach is much more reliable. The old sys- 
tem still controls data acquisition and as a monitoring system since 
it does not have the burden of controlling the lasers. A brief de- 
scription of the Thomson Scattering diagnostic will be presented 
with emphasis in the new upgraded laser firing control system and 
data acquisition timing control. 


5983 (GA-A-21431) Role of core toroidal rotation shear 
on turbulence and transport in the improved confinement 
regimes of the DII-D tokamak. La Haye, R.J. (General Atomics, 
San Diego, CA (United States)); Greenfield, C.M.; Groebner, R.J.; 
Hyatt, A.W.; Lao, L.L.; Osborne, T.H.; Scoville, J.T.; Rettig, C.L. 
General Atomics, San Diego, CA (United States). Aug 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114. (CONF-9308183—2: Workshop on lo- 
cal transport studies in fusion plasmas, Varenna (Italy), 30 Aug - 3 
sep 1993). Order Number DE94001215. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This a brief report which discusses the role of core toroidal rota- 
tion shear on turbulence and transport in the improved confinement 
regimes of the doublet-3 tokamak. 


5984 (I[A-1480) Magnetic field generation by circularly po- 
larized laser light and inertial plasma confinement in a 
miniature ‘Magnetic Bottle’ induced by circularly polarized 
laser light. Kolka, E. Israel Atomic Energy Commission, Yavne (Is- 
rael). Soreq Nuclear Research Center. Jul 1993. 7ip. (In Hebrew). 
Order Number DE94608353. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A new concept of hot plasma confinement in a miniature mag- 
netic bottle induced by circularly polarized laser light is suggested 
in this work. Magnetic fields generated by circularly polarized laser 
light may be of the order of megagauss. In this configuration the 
circularly polarized laser light is used to get confinement of a 
plasma contained in a good conductor vessel. The poloidal 
magnetic field induced by the circularly polarized laser and the effi- 
ciency of laser absorption by the plasma are calculated in this 
work. The confinement in this scheme is supported by the mag- 
netic forces and the Lawson criterion for a DT plasma might be 
achieved for number density n=5*10*' cm-% and confinement time 
T= 20 nsec. The laser and the plasma parameters required to get 
an energetic gain are calculated. (authors). 





5985 (INIS-mf-13737, pp. 6) Influence of a plasma contact 
on the stability of a flow of a liquid metal film. Azarenkov, N.A. 
(Khar’kovskij Gosudarstvennyj Univ., Kharkov (Ukraine)); Lapshin, 
V.I.; Bernshtam, V.A.;  Poklonsky, E.V. Feb 1993. 168p. 
(CONF-930216—: 7. Beer-Sheva international seminar on magneto- 
hydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In The 
seventh international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. PLASMA FLUID EQUATIONS /liquid met- 
als; PLASMA FLUID EQUATIONS/wali effects; FLUID FLOW; 
MAGNETIC FIELDS; THIN FILMS 


5986 (INIS-mf-13737, pp. 25) A two-dimensional time- 
dependent model for the simulation of transients in MHD 
plasma flows. Borghi, C.A. (Bologna Univ. (Italy)); Massarini, A.; 
Montevecchi, N.; Ribani, P.L. Feb 1993. 168p. (CONF-930216-: 7. 
Beer-Sheva _ international seminar on magnetohydrodynamics, 
Jerusalem (Israel), 14-18 Feb 1993). In The seventh international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94607211. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MHD CHANNELS/plasma_ simulation; 
TURBULENCE; TWO-DIMENSIONAL CALCULATIONS 


5987 (INIS-mf-13737, pp. 39) Recirculating flow due to ro- 
tational body force: Part 2 : buoyancy-driven flow. Davidson, 
P.A. (Imperial Coll. of Science and Technology, London (United 
Kingdom). Dept. of Mechanical Engineering); Flood, S.C.; Kinnear, 
D. Feb 1993. 168p. (CONF-930216-: 7. Beer-Sheva international 
seminar on magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 
1993). In The seventh international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94607211. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/flow mod- 
els; MAGNETOHYDRODYNAMICS; WALL EFFECTS 


5988 (INIS-mf-13737, pp. 74) Relaxed states of an ideal 
MHD plasma with an external magnetic field. Knorr, G. (lowa 
Univ., lowa City, IA (United States). Dept. of Physics and Astron- 
omy); Mond, M. Feb 1993. 168p. (CONF-930216—: 7. Beer-Sheva 
international seminar on magnetohydrodynamics, Jerusalem (Is- 
rael), 14-18 Feb 1993). In The seventh international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94607211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/plasma; 


MAGNETIC FIELDS; MAGNETOHYDRODYNAMICS; PLASMA; 
TURBULENT FLOW 


5989 (INIS-mf-13737, pp. 125) Some aspects of the turbu- 
lence in low-temperature plasmas. Sinkevich, O.A. (Moscow 
power engineering institute, Moscow (Russian Federation)). Feb 
1993. 168p. (CONF-930216—: 7. Beer-Sheva international seminar 
on magnetohydrodynamics, Jerusalem (Israel), 14-18 Feb 1993). In 
The seventh international Beer Sheva seminar on MHD flows and 
turbulence: Abstracts. Order Number DE94607211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. COLD PLASMA/sturbulence; 
LENCE 


TURBU- 
5990 (IPPCZ-327) Radial diffusion of toroidally trapped 
particles induced by lower hybrid and fast waves. Krlin, L. 
Ceskoslovenska Akademie Ved, Prague (Czech Republic). Ustav 
Fyziky Plazmatu. Oct 1992. 6p. Order Number DE94608277. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The interaction of RF field with toroidally trapped particles (ba- 
nanas) can cause their intrinsic stochastically diffusion both in the 
configuration and velocity space. In RF heating and/or current drive 
regimes, RF field can interact with plasma particles and with ther- 
monuclear alpha particles. The aim of this contribution is to give 
some analytical estimates of induced radial diffusion of alphas and 
of ions. (author). 


5991 (IPPCZ-328) On effects of a local plasma density 
growth due to ponderomotive forces at fast wave launching in 
tokamaks. Petrzilka, V. Ceskoslovenska Akademie Ved, Prague 
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(Czech Republic). Ustav Fyziky Plazmatu. Dec 1992. 13p. Order 
Number DE94608354. Source: OSTI; NTIS (US Sales Only); INIS. 

Nonlinear changes of the reflection coefficient at fast wave 
launching by a waveguide array are computed also for the case of 
an eventual fast wave experiment on the FTU tokamak. In case of 
low plasma density gradients, the reflection coefficient may signifi- 
cantly change for the wave power in the range of several kilowatts 


per centimeter square due to ponderomotive force effects. (author) 
7 figs., 21 refs. 


5992 (IPPCZ-329) IPP Prague contributions to the IAEA 
technical committee meeting on research using small toka- 
maks: CASTOR tokamak team. Ceskoslovenska Akademie Ved, 
Prague (Czech Republic). Ustav Fyziky Plazmatu. Jan 1993. 33p. 
(CONF-9209420—: IAEA technical committee meeting on research 
using small tokamaks, Wuerzburg (Germany), 28-29 Sep 1992). 
Order Number DE94608278. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The report contains four papers dealing with the results of the 
CASTOR tokamak experiments achieved during the 1992 cam- 
paign. In the first paper the results of correlation analysis of plasma 
density fluctuations are reported and the role of edge plasma fluc- 
tuations in the global plasma confinement is discussed. The subject 
of the next paper is the improved particle confinement observed in 
the lower hybrid current drive and in the limiter biasing experiments. 
In the third paper, the close connection between the magnetic fluc- 
tuations level and the intensity of hard X radiation produced by 
runaway electrons is pointed out. In the last paper the atomic 
beam source ARALLIS used for CASTOR plasma diagnostics is 
described and the results of its stand testing are presented. (J.U.). 


5993 (IPPCZ-329, pp. 1-10) Correlation and dimensional 
analysis of density fluctuations on CASTOR tokamak. Stoeckel, 
J.; Kryska, L.; Holakovsky, J.; Petrzilka, J.; Svoboda, V.; Zacek, F. 
Ceskoslovenska Akademie Ved, Prague (Czech Republic). Ustav 
Fyziky Plazmatu. Jan 1993. (CONF-9209420—-: IAEA technical 
committee meeting on research using small tokamaks, Wuerzburg 
(Germany), 28-29 Sep 1992). In IPP Prague contributions to the 
IAEA technical committee meeting on research using small toka- 
maks: CASTOR tokamak team. 33p. Order Number DE94608278. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Regimes with reduced level of edge fluctuations are investigated 
on the CASTOR tokamak: lower hybrid current drive regime, edge 
plasma polarization regime. The radial electric field is produced by 
means of a biased electrode immersed into the edge plasma. The 
particle confinement improves only for LHCD, in spite of the fact 
that the density fluctuations are reduced in both cases. This sug- 
gests that the role of edge fluctuation in the global confinement is 
more complex then it is generally assumed. At the same time, the 
correlation and dimensional analysis of fluctuation data indicates 
significant changes in character of the density fluctuations. Namely: 
the correlation time in the rest (convected) frame increases and the 
fluctuations are more stochastic (closer to the white noise) when 
the particle confinement improves. (author) 7 figs. 


5994 (IPPCZ-329, pp. 11-16) Regimes with improved par- 
ticle confinement on CASTOR tokamak. Badalec, J.; Stoeckel, 
J.; Kryska, L.; Zacek, F. Ceskoslovenska Akademie Ved, Prague 
(Czech Republic). Ustav Fyziky Plazmatu. Jan 1993. (CONF- 
9209420—: IAEA technical committee meeting on research using 
small tokamaks, Wuerzburg (Germany), 28-29 Sep 1992). In /PP 
Prague contributions to the IAEA technical committee meeting on 
research using small tokamaks: CASTOR tokamak team. 33p. Or- 
der Number DE94608278. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An increase of line average electron density was observed in 
several experiments in CASTOR tokamak, namely in the lower hy- 
brid current drive discharges and in a limiter biasing experiments. 
Such behaviour of the density can be attributed to an improvement 
of particle confinement. A simple code is used to estimate the par- 
ticle confinement time and a weight coefficient is introduced to 
evaluate an effect of the recycling at the limiter, which is a signifi- 
cant source of particles. (author) 4 figs., 7 refs. 


5995 (IPPCZ-329, pp. 17-21) Hard X-ray intensity reduc- 
tion during lower hybrid current drive experiments. Mlynar, J.; 
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Stoeckel, J.; Magula, P. Ceskoslovenska Akademie Ved, Prague 
(Czech Republic). Ustav Fyziky Plazmatu. Jan 1993. (CONF- 
9209420-: IAEA technical committee meeting on research using 
small tokamaks, Wuerzburg (Germany), 28-29 Sep 1992). In /PP 
Prague contributions to the IAEA technical committee meeting on 
research using small tokamaks: CASTOR tokamak team. 33p. Or- 
der Number DE94608278. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A strong hard X-ray intensity reduction during a standard LHCD 
at the CASTOR tokamak was studied. From discussion it followed 
that the magnetic fluctuations level decrease is likely to be respon- 
sible for this effect beside the loop voltage decrease. To verify this 
idea, the connection between the magnetic fluctuation level and 
the hard X-ray intensity was studied in a nonstandard LHCD 
regime with a zero loop voltage reduction. These measurements 
strongly supported the concept that magnetic fluctuations level sub- 
stantially influences the runaway electrons cross-field transport. 
Though, more data and a good code for modelling the anomalous 
transport and hard X-rays production would be of high value. Simi- 
lar measurements especially for higher RF power should be carried 
out soon. Besides, the reduction of hard X-rays was observed in 
the experiments with edge plasma polarization lately; therefore, the 
magnetic fluctuations level in these experiments should be studied 
soon. (author) 6 figs., 6 refs. 


5996 (IPPCZ-329, pp. 26-33) Diagnostic arc source of 
neutral lithium beam. Jakubka, K.; Zacek, F.; Stoeckel, J.; 
Badalec, J.; Svoboda, V. Ceskoslovenska Akademie Ved, Prague 
(Czech Republic). Ustav Fyziky Plazmatu. Jan 1993. (CONF- 
9209420—: IAEA technical committee meeting on research using 
small tokamaks, Wuerzburg (Germany), 28-29 Sep 1992). In /PP 
Prague contributions to the IAEA technical committee meeting on 
research using small tokamaks: CASTOR tokamak team. 33p. Or- 
der Number DE94608278. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The paper describes a small diagnostic source of Li, Mg and Al 


atoms. Atoms are produced by a controlled are discharge using a 
hollow cathode to prevent the emission of microparticles released 
from the cathode spots into tokamak plasma. Using an electrostatic 
and time-of-flight analyzers, the mass and energy of the atoms 
were determined. (author) 9 figs., 9 refs. 


5997 (IPPCZ-330) On one numerical approach to Stefan 
problem. Kotalik, P. Ceskoslovenska Akademie Ved, Prague 
(Czech Republic). Ustav Fyziky Plazmatu. Feb 1993. 10p. Order 
Number DE94608303. Source: OSTI; NTIS (US Sales Only); INIS. 
A one-dimensional Stefan problem for a spherical particle moving 
in a plasma jet is solved by approximating the enthalpy formulation 
of the problem by C° piecewise linear finite elements in space com- 
bined with a semi-implicit scheme in time. (author) 3 figs., 8 refs. 


5998 (IPPCZ-331) The angular velocity spread of REB in- 
duced by magnetic field discontinuity. Vrba, P.; Piffl, V. 
Ceskoslovenska Akademie Ved, Prague (Czech Republic). Ustav 
Fyziky Plazmatu. Mar 1993. 27p. Order Number DE94608355. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The generation and propagation of REB through the thin foil into 
a plasma column has been studied numerically. Two types of elec- 
tron scattering on the anode foil have been compared. The first 
one is multiple scattering of fast electrons with atomic nuclei. The 
second one arises when the magnetic field lines are discontinuous 
on vacuum-plasma boundary. It has been pointed out, that these 
two types of scattering strongly affect the excitation of two stream 
instability. (author) 12 figs., 12 refs. 


5999 (IPPCZ-332) Edge plasma experiments on CASTOR 
tokamak. Zacek, F. (Ceskoslovenska Akademie Ved, Prague 
(Czech Republic). Ustav Fyziky Plazmatu); Stoeckel, J.; Badalec, 
J.; Jakubka, K.; Kletecka, P.; Kryska, L.; Kriha, V.; Svoboda, V.; 
Petrzilka, J. Ceskoslovenska Akademie Ved, Prague (Czech Re- 
public). Ustav Fyziky Plazmatu. Apr 1993. 12p. (CONF-9303239-: 
KFA-IPP-KFKI-RMKI joint workshop on the use of atomic beams in 
plasma experiments, Budapest (Hungary), 29 Mar - 2 apr 1993). 
Order Number DE94608279. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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The aim of the experimental research on tokamak CASTOR is 
focused to investigations of the edge plasma characteristics in the 
regimes with the improved confinement. A short survey is given of 
experimental activities undertaken on the tokamak CASTOR in this 
direction and main results are presented in the investigation of 
fluctuation-induced radial particle fluxes during LHCD, possible role 
of runaway electrons in the improvement of particle confinement 
during LHCD, profile of radial electric field and potential velocity of 
plasma fluctuations during LHCD, dimensional analysis of density 
fluctuations in OH and LHCD regimes. Also given are the compari- 
son of regimes with LHCD and edge plasma polarization and some 
general features of the periphery turbulent characteristics. (Z.S.) 10 
figs., 12 refs. 


6000 (IRF-212) Problems related to stimulated electro- 
magnetic emissions, strong turbulence and ionospheric 
modification. Goodman, S. (Swedish Institute of Space Physics, 
Uppsala Division, Uppsala (Sweden)). Swedish Inst. of Space 
Physics, Kiruna (Sweden). May 1993. 95p. Order Number 
DE94608327. Source: OSTI; NTIS; INIS. 

Optical pumping of the ionospheric plasma by high-frequency ra- 
dio waves produces a state of turbulence. Several consequences 
of the pumping are considered in this thesis. At reflection altitude 
the plasma is thought to be dominated by parametric instabilities 
and strong turbulence; these are both encapsulated in the so 
called Zakharov equations. The Zakharov equations are derived 
and generalised from kinetic theory. Limits of validity, corrections to 
the ion sound speed,effective ponderomotive force, nonlinear 
damping and other generalisation are included. As an example of 
the difference a kinetic approach makes, the threshold for paramet- 
ric instabilities is seen to be lowered in a kinetic plasma. Mostly 
relevant to the upper hybrid layer is the recent discovery in the 
pumping experiments of stimulated electromagnetic emissions 
(SEE). In particular one feature of SEE which occurs around the 
cyclotron harmonics and depends on density striations is investi- 
gated. The observed frequency of emission, dependency on 
striations, time evolution and cutoff frequency below which the fea- 
ture does not occur, are explained. Two theoretical approaches are 
taken. The first is a parametric three wave decay instability fol- 
lowed by a nonlinear mixing to produce SEE. Thresholds for the 
instability are well within experimental capacity. The second, less 
orthodox, approach, is a finite amplitude model. The finite ampli- 
tude model goes beyond the traditional parametric approach by 
being able to predict radiated power output. Miscellaneous aspects 
of a turbulent ionosphere are also examined. The dependency of 
the scattering cross section of a turbulent plasma upon higher or- 
der perturbations is considered. In a turbulent plasma, density 
gradients steeper than characteristic plasma scales may develop. 
The case of calculating the dielectric permittivity for a linear gradi- 
ent of arbitrary steepness is considered. 


6001 (IYaF—92-9) Peculiarities of heat transfer in the ex- 
periments of beam injection heating of a plasma at the GOL-3 
device. Burdakov, A.V.; Postupaev, V.V. AN SSSR, Novosibirsk 
(Russian Federation). Inst. Yadernoj Fiziki. 1992. 23p. (in Russian). 
Order Number DE94608357. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The dynamics is discussed of the heat redistribution in plasma, 
heated by microsecond relativistic electron beam in the GOL-3 fa- 
cility. The electron temperature dependence on time and distance 
up to beam injection point are compared with heat transfer calcula- 
tions. At the stage of plasma cooling the time dependence of the 
plasma temperature is well described by the classical electron heat 
conduction on the facility buttends. At the same time the dynamics 
of the observed electron temperature increase and its distribution 
in the facility length during beam injection time can not be ex- 
plained by the classical electron heat conduction. 15 refs.; 9 figs. 


6002 (lYaF-92-10) Resistive ballooning mode in a gas- 
dynamic trap. Tsidulko, Yu.A. AN SSSR, Novosibirsk (Russian 
Federation). Inst. Yadernoj Fiziki. 1992. 22p. (In Russian). Order 
Number DE94608328. Source: OSTI; NTIS (US Sales Only); INIS. 

MGD instability (resistive ballooning mode) is considered, which 
is developed in a gas-dynamic trap due to: plasma finite conductiv- 
ity. The consideration is carried out with the account for resonance 
effects. Two varieties of the resistive ballooning mode (fast and 





slow) are determinated. The first one appears only in the case 
when the plasma conductivity in the mirror range is less some 
threshold value. The slow resistive mode has a positive increment 


at any high conductivity. A qualitative comparison with experimen- 
tal data is fulfilled. 6 refs.; 3 figs. 


6003 (IYaF—-92-12) Experiments on the two-stage dense 
plasma heating on the GOL-3 device. Burdakov, A.V. (and oth- 
ers); Voropaev, S.G.; Guber, A.F. AN SSSR, Novosibirsk (Russian 
Federation). Inst. Yadernoj Fiziki. 1992. 56p. (In Russian). Order 
Number DE94608356. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental results on heating of a dense plasma by elec- 
tron beam (1 MeV, 40 kA, 4ys) on the GOL-3 device are presented. 
The relativistic electron beam is injected into a (7-meter long 
plasma column of a mirror machine). The beam deposits about 20- 
30% of its energy into ‘hot’ (1-10 keV) plasma electrons in the 
homogeneous part of plasma (n - 1015 cm—°, Tx 1 keV). These 
electrons are slowed down in a 0.5-3 meter long gas cloud of a 
density of 10'°-10'? cm-% (so-called two-stage heating scheme). 
The ’hot’ electrons ionize the cloud, create a plasma which is 
heated due to binary collisions. The resulting total energy of the 
cloud is 2-4 times greater than the instantaneous energy content of 
the lower density homogeneous plasma. The shock waves were 
observed in the plasma. Temperature distribution along the plasma 
cloud was measured and was used to estimate the average energy 
of ‘hot’ electrons. The experiment demonstrates a high efficiency of 
the two-stage scheme of a dense plasma heating. 38 refs.; 28 figs. 


6004 (IYaF-92-15) On determination of a momentum of 
Altven wave packet. Khudik, V.N. AN SSSR, Novosibirsk (Russian 
Federation). Inst. Yadernoj Fiziki. 1992. 14p. (In Russian). Order 
Number DE94608329. Source: OSTI; NTIS (US Sales Only); INIS. 
Different determinations of the momentum of a wave disturbance 
are considered. The determinations correspond the invariance of 
the Lagrange function relative to different shear transformations in 
magnetic hydrodynamics. It is shown that the value of the Alfven 
wave packet momentum, calculated on the base of the used in 
continuous media electrodynamics determination, does not 
coincide with the total momentum of medium particles and electro- 
dynamic field in the region of packet localization. 5 refs.; 2 figs. 


6005 (lYaF—-92-27) Langmuir waves in the electron- 
positron plasma: 2.Travelling waves. Buchel’nikova, N.S.; 
Matochkin, E.P. AN SSSR, Novosibirsk (Russian Federation). Inst. 
Yadernoj Fiziki. 1992. 31p. (In Russian). Order Number 
DE94608330. Source: OSTI; NTIS (US Sales Only); INIS. 

The numerical experiments (PiIC-method) were made to study 
the evolution of the travelling Langmuir waves in the one- 
dimensional nonrelativistic electron-positron plasma. If the initial 
wave amplitudes are not high the main process is the selfconver- 
sion of the wave. This process leads to the generation of the 
modes and to the development of the modulational instability as a 
secondary process. The damping of the electric field is due to the 
trapping of the electrons and positrons and to the development of 
the large-scale stochasticity. If the initial wave amplitudes are high 
the essential role plays the electron and positron nonlinearity and 
the trapping of the electrons and positrons by the main wave (’ki- 
netic’ effect) and the steapening and the breaking of the wave 
(‘hydrodynamic’ effect). The electron-positron plasma can be con- 
sidered as a model of the equal mass positive and negative ions 
plasma. 11 refs.; 13 figs. 


6006 (JAERI-M-—93-140) Analysis of stochastic particle be- 
havior in a magnetic island due to electrostatic drift waves. 
Nishimura, Yasutaro (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Azumi, 
Masafumi; Yagi, Masatoshi; Hamamatsu, Kiyotaka; Tani, Keiji; 
Okada, Shigefumi; Goto, Seiichi. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jul 1993. 59p. (In Japanese). Order Number 
DE94727553. Source: OSTI; NTIS; INIS. 

Stochastic particle motion in the magnetic island in the presence 
of electrostatic perturbations has been studied both numerically 
and analytically. By evaluating the K-S entropy, it was shown that 
particle orbits can be stochastic by the simultaneous effects of 
magnetostatic perturbation and electrostatic ones with amplitude 
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which are not large enough to induce the orbit stochasticity alone. 
The generation of orbit stochasticity is due to the overlapping of 
sub-island formed by the E B drift driven by electrostatic perturba- 
tions and is consistent with Chirikov criterion. For the given 
perturbed energy, the wide region in the particle orbit can be sto- 
chastic by the electrostatic perturbations with adjacent resonance 
surfaces and successive mode numbers, rather than the single 
perturbation with large amplitude. The particle diffusion process 
was also analysed by evaluating the cummulants of particle dis- 
placement in time and it was shown that the process is basically 
the Gauss one and the higher order cummurants that the second 
one are appeared due to the spatial inhomogeneity of the local dif- 
fusion coefficient. (author). 


6007 (JINR-E-9-92-26) Coherent corrections to the syn- 
chrotron radiation spectrum of a relativistic electron beam. 
Kalchev, D.I.; Perel’shtejn, E.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems. 1992. 18p. 
Order Number DE94608373. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to J. of Physics of Fluids B, Plasma Physics. 

The coherent corrections to the radiation spectrum of a relativis- 
tic electron beam, propagating along an external magnetic field are 
investigated. In the beam reference frame the cyclotron radiation 
from a hot magnetoplasma is calculated taking into account the 
electron correlations. The fluctuation-dissipation theorem for the 
case of an equilibrium plasma is used to find the spectrum of 
current-density fluctuations. At harmonics of the cyclotron fre- 
quency >2, the collective distortion of this spectrum decreases the 
radiation intensity compared to the spontaneous one. The coherent 
effects manifest themselves at wavelengths of the order of the De- 
bye shielding length and become important when the electronic 
density in the laboratory frame is higher than 10'° cm-%, for typi- 
cal experimental beam parameters. 12 refs.; 4 figs. 
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1991—September 1992, 19:3312 (R;US) 
Cleanup standards and pathways analysis methods, 19:3262 
(R;US) 
Environment, safety, and health regulatory implementation plan, 
19:3308 (R;US) 
Feasibility study for the Tonawanda site, Tonawanda, New York, 
19:3316 (R;US) 
Long-Range Alpha Detector (LRAD) technology applied to ER 
and D&D problems, 19:5043 (R;US) 
Robotics for mixed waste operations, demonstration description, 
19:3237 (R;US) 
UMTRA technical assistance contractor Quality Assurance Pro- 
gram Plan: Revision 4, 19:3309 (R;US) 
UMTRA water sampling and analysis plan, Lakeview, Oregon, 
19:3311 (R;US) 
Uranium Mill Tailings Remedial Action 1993 Roadmap, 19:3310 
(R;US) 
Uranium Mill Tailings Remedial Action Project Environmental 
Protection Implementation Plan, 19:3313 (R;US) 
ABSORBED DOSES 
See RADIATION DOSES 
ABSORPTION REFRIGERATION CYCLE 
Demand Side Management (DSM) through absorption refrigera- 
tion systems, 19:4259 (RA;US) 
AC SYSTEMS 
See also HVAC SYSTEMS 
Power supply system for superconducting magnetic levitation 
system, 19:4225 (RA;US) 
ACCELERATOR BREEDERS 
Accelerator - reactor combination to reduce nuclear waste, 
19:3167 (RA;SE) 
ACCELERATORS 
See also LINEAR ACCELERATORS 
RAILGUN ACCELERATORS 
A fiber optics sensor for strain and stress management in super- 
conducting accelerator magnets, 19:4934 (R;US) 
General problems of modeling for accelerators, 19:4858 (RA;US) 
Inverse free electron laser beat-wave accelerator research: An- 
nual progress report, [August 1992—September 1993], 
19:4828 (R;US) 
Non-linear orbit theory and accelerator design, 19:4881 (RA;US) 
Photonic Band Gap structures: A new approach to accelerator 
cavities, 19:4912 (R;US) 


Proceedings of international conference on accelerators and 
large experimental physics control systems, 19:4931 (R;JP) 
RF system considerations for accelerator production of tritium 
and the transmutation of nuclear waste, 19:3178 (R;US) 
Radio-frequency beam conditioner for fast-wave free-electron 
generators of coherent radiation, 19:4879 (RA;US) 
Research overview 1992, 19:4868 (R;US) 
Small system for tritium accelerator mass spectrometry, 
19:4630 (PA;US) 
Some remarks about pseudo-Hamiltonian, 19:4894 (R;US) 
Study of the Rhodotron accelerator and outlook on its applica- 
tion to a free-electron laser, 19:4859 (R;FR;In French) 
Symposium report on frontier applications of accelerators, 
19:4856 (R;US) 
Theoretical problems in accelerator physics: 
19:4862 (R;US) 
Travel to the USSR to study pulsed power research programs: 
Foreign trip report, June 25—July 9, 1990, 19:4916 (R;US) 
ACCIDENTAL INTAKE 
See ACCIDENTS 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 
ACCIDENTS 
See also RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
High upwind concentrations observed during an upslope tracer 
event, 19:3334 (R;US) 
Methodology for assessment of safety risk due to potential acci- 
dents in US gaseous diffusion plants, 19:3301 (RA;US) 
Ressac: Rehabilitation of soils and surfaces after an accident; A 
European research program for remediation of radioactive 
contamination, 19:5233 (RA;US) 
ACCOUNTABILITY (NUCLEAR MATERIALS) 
See NUCLEAR MATERIALS MANAGEMENT 
ACCOUNTABILITY (PERSONNEL) 
See PERSONNEL MANAGEMENT 
ACCOUNTING 
Manufacturers use of business services, 19:3853 (R;US) 
ACES 
See QUARKS 
ACID RAIN 
Chemical analysis of selected pothole water sources in South- 
western National Parks, Monuments, and Recreation Areas, 
19:5273 (R;US) 
ACOUSTIC EMISSION TESTING 
Decision-making for acoustic emission data set, 19:3686 (R;HU) 
ACOUSTIC MICROSCOPY 
Thin-film characterization and flaw detection: Progress report 
No. 7, February 1, 1993—January 31, 1994, 19:4813 (R;US) 
ACTINIDE BURNER REACTORS 
Long-lived waste transmutation in reactors, 19:3552 (R;FR) 
The “spin” program at CEA - Transmutation aspects, 19:3619 
(R;FR) 
ACTINIDE COMPOUNDS 
See also NEPTUNIUM COMPOUNDS 
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ACTINIDE COMPOUNDS 


Rapid method for measuring the actinide content in irradiated 
HTGR fuel compositions, 19:4624 (IA;RU;In Russian) 
ACTINIDES 
See also AMERICIUM 
CALIFORNIUM 
CURIUM 
NEPTUNIUM 
PLUTONIUM 
URANIUM 
A study of the transmutation performance of externally driven 
sub-critical assemblies, 19:3771 (R;FR) 
Data uncertainty impact in radiotoxicity evaluation connected to 
EFR and IFR systems, 19:3620 (R;FR) 
Incineration of actinide targets in a pressurized water reactor 
spin project, 19:3553 (R;FR) 
Long-lived waste transmutation in reactors, 19:3552 (R;FR) 
Magnesium transport extraction of transuranium elements from 
LWR fuel, 19:3086 (PA;US) 
Salt transport extraction of transuranium elements from LWR 
fuel, 19:3085 (PA;US) 
The “spin” program at CEA - Transmutation aspects, 19:3619 
(R;FR) 
ACTINIUM ADDITIONS 
See ALLOYS 
ACTIVATED CARBON 
Activated carbon-based hydrogen storage system, 19:3381 
(RA;US) 
Carbon nanotubules for hydrogen storage, 19:3380 (RA;US) 
Utilization of lignite char for controlling air toxics emissions, 
19:2948 (RA;US) 
ACTIVITY LEVELS 
Radiation standards and legal measurements, 19:3368 (IA;AU) 
Release criteria and pathway analysis for radiological remedia- 
tion, 19:3287 (RA;US) 
ACUTE IRRADIATION 
The value of dosimeter records for victims of acute radiation 
doses, 19:5409 (IA;AU) 
ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
ADL PROCESS 
See COAL LIQUEFACTION 
ADOLESCENTS 
Inner-City Energy and Environmental Education Consortium: In- 
ventory of existing programs: Appendix 13.5, 19:3848 (R;US) 
Reaching the hip-hop generation: Final (symposium proceed- 
ings) report, 19:3866 (R;US) 
ADSORBENTS 
See also ACTIVATED CARBON 
Anion-exchange resin-based desulfurization process: Annual 
technical progress report, October 1, 1992—September 30, 
1993, 19:4001 (R;US) 
ADVANCED LIGHT SOURCE 
Advanced Light Source beam diagnostics systems, 19:4940 
(R;US) 
Electronic systems for transverse coupled-bunch feedback in 
the Advanced Light Source (ALS), 19:4967 (R;US) 
Object-oriented software construction at ALS, 19:4938 (R;US) 
ADVANCED PHOTON SOURCE 
3-D computations and measurements of accelerator magnets 
for the APS, 19:4953 (R;US) 
A rule-based expert system for generating control displays at 
the Advanced Photon Source, 19:4901 (R;US) 
Dynamic response of a typical synchrotron magnet/girder as- 
sembly, 19:4897 (R;US) 
Front end support systems for the Advanced Photon Source, 
19:4902 (R;US) 
General vibration monitoring: Experimental hall, 19:4896 (R;US) 
One-way data transfer for PLC to VME status reporting at the 
Advanced Photon Source, 19:4900 (R;US) 
Status of the Advanced Photon Source and its accelerator con- 
trol system, 19:4898 (R;US) 
Status of the fluorescent screens and image processing for the 
APS linac, 19:4954 (R;US) 
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ADVANCED TEST IDAHO REACTOR 

See ATR REACTOR 

AERIAL MONITORING 

Unmanned airborne system in real-time radiological monitoring 
and hazard assessment computation, for emergency re- 
sponse, 19:5152 (RA;IL) 

AERIAL SURVEYING 

Imaging System (INEL) T805 prototype status report, 19:4337 
(R;US) 

AEROSOL MONITORING 

Remote aerosol mapping in the boundary layer with a LIDAR 
system, 19:5150 (RA;IL) 

AEROSOLS 
See also RADIOACTIVE AEROSOLS 
SMOKES 

Electrostatic deposit of aerosols on silicon wafers - application 
to the microelectronic industry, 19:4615 (R;FR;In French) 

High upwind concentrations observed during an upslope tracer 
event, 19:3334 (R;US) 

AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 

See also BAGASSE 

Feasibility study on introduction of the bio-fuel power generation 
in tropical regions, 19:3409 (R;JP;In Japanese) 

AIR 

Air permeability for a concrete shear wall after a damaging seis- 
mic load simulation cycle, 19:4733 (RA;US) 

Measurement and analysis of the nitrogen total and differential 
scattering cross sections in the resonance region, 19:5771 
(R;US) 

Operational air sampling report, July 1-December 31, 1992, 
19:3319 (R;US) 

Wind tunnel tests of biodegradable fugitive dust suppressants 
being considered to reduce soil erosion by wind at radioactive 
waste construction sites, 19:5281 (R;US) 

AIR CONDITIONERS 
A recuperative air conditioning cycle, 19:4053 (R;US) 
AIR CONDITIONING 

Numerical prediction and model experiment of double side sup- 
ply air flow in a large space air conditioning workshop, 
19:4109 (RA;DK) 

Use of constant momentum for supply of cold air, 19:4141 
(RA;Dk) 

Value impact analysis of Generic Issue 143, Availability of Heat- 
ing, Ventilation, Air Conditioning (HVAC) and Chilled Water 
Systems, 19:3821 (R;US) 

AIR FLOW 

Convection flows in rooms with temperature gradients: Theory 
and mesurements, 19:4137 (RA;DK) 

Development and validation of a finite element CFD algorithm 
for prediction of room air motion, 19:4084 (RA;DK) 

Optimization of the velocity of air providing dynamic contain- 
ment at openings, 19:4720 (R;FR) 

Radial spread of supply air and horizontal displacement ventila- 
tion, 19:4138 (RA;DK) 

Turbulence modelling challenges posed by complex flows, 
19:4075 (RA;DK) 

AIR POLLUTION 

Air toxics: A new concern for the utility industry, 19:2954 (RA;US) 

Mexico City Air Quality Research Initiative, 19:5158 (RA;US) 

Proceedings from the Meeting in the SNS-ad hoc group on 
monitoring of forest damage, 19:5448 (R;NO) 

AIR POLLUTION CONTROL 

Innovative Clean Coal Technology (ICCT): 180 MW demonstra- 
tion of advanced tangentially-fired combustion techniques for 
the reduction of nitrogen oxide (NOx) emissions from coal- 
fired boilers: Topical report, LNCFS Levels 1 and 3 test 
results, 19:3514 (R;US) 

Innovative Clean Coal Technology (ICCT): 500 MW demonstra- 
tion of advanced wall-fired combustion techniques for the 
reduction of nitrogen oxide (NOx) emissions from coal-fired 


boilers: Technical progress report, Fourth quarter 1992, 
19:3513 (R;US) 





Options for cost-effectively reducing atmospheric methane con- 
centrations from anthropogenic biomass sources, 19:3868 
(RA;US) 

AIR POLLUTION MONITORS 

Total light loss optic spectroscopy. Progress towards a fiber op- 

tic Raman organic vapor sensor, 19:5178 (R;US) 
AIR QUALITY 

A retrospective look at air quality management in Los Angeles, 
19:5159 (RA;US) 

Air pollution management in Sao Paulo City: A status report, 
19:5160 (RA;US) 

Air quality management in Canada: The smog control initiative, 
19:5162 (RA;US) 

Air quality management in Chile regulating contamination in 
Santiago, 19:5161 (RA;US) 

Air quality management in New York, 19:5166 (RA;US) 

An improved method to determine the age-of-air from tracer-gas 
measurements, 19:4148 (RA;DK) 

Field comparison of age of air measurement techniques, 
19:4147 (RA;DK) 

Ventilation measurements in large premises, 19:4110 (RA;DK) 

AIRBORNE PARTICLES 

See PARTICULATES 

AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 

Performance characteristics of an electrochemically powered 
turboprop: A comparison with state of the art gas turbines, 
19:4011 (RA;US) 

AIRCRAFT ACCIDENTS 
See ACCIDENTS 
AIRCRAFT SURVEYS 
See AERIAL MONITORING 
ALARA 
An introduction to ALARA, 19:5361 (RA;AU) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 

See also INTRUSION DETECTION SYSTEMS 

Alpha air monitor alarm sensitivity: Operational experience, 
19:5064 (R;US) 

ALASKA 

Export market potential for Alaskan and Western US coals, 
19:2974 (RA;US) 

Seasonal snow of arctic Alaska R4D investigations: Final re- 
port, 19:5462 (R;US) 

ALASKA RIVER 

See ALASKA 
ALBUMEN 

See ALBUMINS 
ALBUMINS 

Radical-induced chain oxidation of bovine serum albumin and 
its inhibition by chain-breaking antioxidants, 19:4682 (IA;AU) 

ALCATOR DEVICE 

Plasma initiation in a tokamak with conducting superstructure: 

First results from Alcator C-MOD, 19:5979 (R;US) 
ALCOHOL FUELS 

See also ETHANOL FUELS 

Income tax credits and incentives available for producing energy 
from biomass, 19:3414 (RA;US) 

ALCOHOLS 
See also BUTANOLS 
DECANOLS 
ETHANOL 
METHANOL 

Heterogeneous catalytic process for alcohol fuels from syngas: 
First quarterly technical progress report, January—March 
1992, 19:2912 (R;US) 

Heterogeneous catalytic process for alcohol fuels from syngas: 
Second quarterly technical progress report, April-June 1992, 
19:2910 (R;US) 

The economical production of alcohol fuels from coal-derived 
synthesis gas: Quarterly technical progress report No. 4, July 
1, 1992-September 30, 1992, 19:2919 (R;US) 


ALLOY-MA-754 


The economical production of alcohol fuels from coal-derived 
synthesis gas: Quarterly technical progress report No. 5, Oc- 
tober 1, 1992—December 31, 1992, 19:2920 (R;US) 

The economical production of alcohol fuels from coal-derived 
synthesis gas: Seventh quarterly technical progress report, 
April 1, 1998-June 30, 1993, 19:2918 (R;US) 

The economical production of alcohol fuels from coal-derived 
synthesis gas: Sixth quarterly technical progress report, Jan- 
uary 1, 1993—March 31, 1993, 19:2921 (R;US) 

ALFVEN WAVES 

On determination of a momentum of Alfven wave packet, 

19:6004 (R;RU;In Russian) 
ALGEBRA 

N"("—1)/2_state R-matrix related with Ug(si(n)) algebra at q?N=1, 

19:5575 (R;RU) 
ALGEBRAIC FIELD THEORY 

Dilogarithm identities, fusion rules and structure constants of 
CFTs, 19:5568 (R;DE) 

Is it possible to extend the deformed Weyl algebra W,(n) to 
Hopf algebra?, 19:5516 (R;XA) 

Questions and suggestions, 19:5580 (IA;IL) 

ALKALI METAL COMPOUNDS 

Synergistic capture mechanisms for alkali and sulphur species 
from combustion: Quarterly report No. 10, December 1992— 
February 1993, 19:3517 (R;US) 

ALKALI METALS 
See also LITHIUM 
POTASSIUM 
SODIUM 
Two-phonon states in alkali-metal clusters, 19:5809 (R;FR) 
ALKENES 
See also BUTENES 
CYCLOALKENES 
ETHYLENE 
PROPYLENE 
Low severity coal liquefaction promoted by cyclic olefins: Quar- 
terly report, Apri-June 1993, 19:2928 (R;US) 
ALKYLATES 
See ALCOHOLS 
ALLOY 800H 
See INCOLOY 800H 
ALLOY NUCLEAR FUELS 

Evaluation of the use of metal alloy fuels in pressurized water 
reactors: Progress report, September 1989-November 1990, 
19:3556 (R;US) 

ALLOY-1915 

See ALUMINIUM BASE ALLOYS 
ALLOY-214X 

See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 

See CHROMIUM ALLOYS 
ALLOY-60T 

See TITANIUM BASE ALLOYS 
ALLOY-79NM 

See NICKEL BASE ALLOYS 
ALLOY-FE44NI33CR21 

See also INCOLOY 800H 

Development of high temperature property database for Alloy 
800H, 19:4447 (R;JP;In Japanese) 

ALLOY-GE 

See COPPER ALLOYS 

SILVER ALLOYS 

ALLOY-GMR-235 

See NICKEL BASE ALLOYS 
ALLOY-HD-8077 

See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 

See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 

See NICKEL BASE ALLOYS 
ALLOY-M-252 

See NICKEL BASE ALLOYS 
ALLOY-MA-754 

See NICKEL BASE ALLOYS 
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ALLOY-MA-956 


ALLOY-MA-956 
See IRON BASE ALLOYS 


ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-NI50CR22FE18MO9 

Creep rupture properties under varying load/temperature condi- 
tions on a nickel-base heat-resistant alloy strengthened by 
boron addition, 19:4449 (R;JP) 

Effects of product form and boron addition on the creep damage 
in the modified Hastelloy X alloys in a simulated HTGR helium 
gas environment, 19:4444 (RA;JP) 

ALLOY-TI99 
To the problem of quenching texture formation in zirconium and 
titanium alloys, 19:4420 (RA;RU;In Russian) 
ALLOY-VT1-0 
See ALLOY-TI99 
ALLOY-VTZ-1 
See TITANIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-2 
Magnetic study of Zircaloy cladding, 19:4430 (RA;JP) 
ALLOY-ZR98SN-4 
Magnetic study of Zircaloy cladding, 19:4430 (RA;JP) 
ALLOYS 
See also ALUMINIUM ALLOYS 
BORON ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
GERMANIUM ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LEAD ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
POTASSIUM ALLCYS 
RHENIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
SODIUM ALLOYS 
TELLURIUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 

A new materials data compilation can help in actinide phase- 
diagram research, 19:4525 (R;US) 

Generalized augmented space theorem for correlated disorder 
and cluster coherent potential approximation, 19:5534 (R;XA) 

Generalized perturbation method expansions of the total energy 
of an alloy, 19:4490 (R;US) 

HVEN-ion accelerator facility with its application to fundamental 
studies on nuclear materials, 19:4432 (RA;JP) 

Segregation processes in alloys during ion bombardment, 
19:4342 (R;US) 

ALPHA DETECTION 
Long-Range Alpha Detector (LRAD) technology applied to ER 
and D&D problems, 19:5043 (R;US) 
ALPHA DOSIMETRY 
Dosimetry of radon progeny, 19:5425 (RA;US) 
ALPHA REACTIONS 

Dependence of spectra and cross sections of protons yield at 
the energy more than 0.4 GeV at fixed angles on atomic 
weights of colliding nuclei in nucleus-nucleus interactions, 
19:5764 (R;RU;in Russian) 

ALPHA SPECTROMETERS 


Alpha-particle spectrometer based on YAIO3:Ce** crystal scintil- 
lator, 19:5011 (RA;RU) 
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ALPHA-BEARING WASTES 

Application of service examinations to transuranic waste con- 
tainer integrity at the Hanford Site: Revision 1, 19:3231 (R;US) 

Conceptual design study and evaluation of an advanced treat- 
ment process applying a submerged combustion technique 
for spent solvents, 19:3169 (R;JP;In Japanese) 

Decommissioning of a grout- and waste-filled storage tank in the 
200 east area of the Hanford Site, 19:3108 (RA;US) 

Deep geologic disposal of mixed waste in bedded salt: The 
Waste Isolation Pilot Plant, 19:3144 (R;US) 

Doubie-shell tank waste pretreatment, 19:3230 (R;US) 

Improving iron-enriched basalt with additions of ZrO2 and TiOz, 
19:3148 (R;US) 

Some results from the third performance assessment of the 
Greater Confinement Disposal (GCD) site at the Nevada Test 
Site, 19:3205 (R;US) 

The WIPP transportation system: Dedicated to safety, 19:3088 
(R;US) 

ALS STORAGE RING 
See ADVANCED LIGHT SOURCE 
ALUMINATES 

Dimensional stability, optical and elastic properties of MgAl2O4 
spinel irradiated in FFTF to very high exposures, 19:4559 
(R;US) 

ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

Calculation of time dynamics of energy deposition inside 
charged particle tracks, 19:5849 (R;RU;In Russian) 

Debris cloud characterization in the liquid-vapor phase, 19:4819 
(R;US) 

Interfacial waves with MHD coupling in aluminium electrolysis 
cells, 19:5943 (IA;IL) 

Metal-mullite reactions, 19:4666 (R;US) 

Plasma surface cleaning using microwave plasmas, 19:4497 
(R;US) 

Procedures for determining MATMOD-4V material constants, 
19:4453 (R;US) 

Thermocell studies of sulfate mixtures and melts relevant for 
aluminium electrolysis, 19:4315 (R;NO) 

ALUMINIUM 27 TARGET 
Disassembly of hot nuclear matter formed in Au-induced reac- 
tions near the Fermi energy, 19:5766 (R;US) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Cermets 

Possibility for Zr-Al and Nb-Al alloys application as matrix mate- 

rial for fuel element cermet core, 19:3726 (RA;RU;In Russian) 
Commercialization 

Development of ductile Fe ,Al-based aluminides, 

(RA;US) 
Corrosion 

Aqueous corrosion and corrosion-sensitive embrittlement of 
Fe3Al-based and lean-aluminum iron aluminides, 19:4465 
(RA;US) 

Corrosion performance of iron aluminides, 19:4466 (RA;US) 

Environmental effects on iron aluminides, 19:4469 (RA;US) 

Fireside corrosion test of candidate superheater alloys, coatings 
and claddings, 19:4477 (RA;US) 

Dynamic Loads 

Deformation twinning: Influence of strain rate, 19:4455 (R;US) 
Elasticity 

Elastic behavior of iron and nickel aluminides, 19:4468 (RA;US) 
Electrodeposition 

Electro-spark deposited coatings for fossil energy environments, 
19:4470 (RA;US) 

Embrittlement 

Aqueous corrosion and corrosion-sensitive embrittlement of 
Fe3Al-based and lean-aluminum iron aluminides, 19:4465 
(RA;US) 

Hydrogen induced embrittlement of Fe3Al alloy FA-129 under 
cyclic loading, 19:4464 (RA;US) 
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Extrusion 

Fabrication of advanced iron aluminide-clad 304 austenitic 

stainless steel tubing, 19:4474 (RA;US) 
Fracture Properties 

Hydrogen induced embrittlement of Fe3Al alloy FA-129 under 

cyclic loading, 19:4464 (RA;US) 
Fuel Elements 

Possibility for Zr-Al and Nb-Al alloys application as matrix mate- 

rial for fuel element cermet core, 19:3726 (RA;RU;In Russian) 
Mechanical Properties 

An atom probe investigation of the influence of trace impurities 
on the mechanical behavior of NiAl, 19:4350 (R;US) 

Development of ductile FezAl-based aluminides, 
(RA;US) 

Mechanical properties of iron-aluminum alloys, 19:4463 (RA;US) 

The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 19:4462 (RA;US) 

Microstructure 

An atom probe investigation of the influence of trace impurities 
on the mechanical behavior of NiAl, 19:4350 (R;US) 

The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 19:4462 (RA;US) 

Physical Radiation Effects 

Tensile properties of neutron-irradiated cold-worked aluminium 

6063 alloy, 19:4364 (RA;IL) 
Tensile Properties 

Low-aluminum-content iron-aluminum alloys, 19:4461 (RA;US) 

Tensile properties of as-cast iron-aluminide alloys, 19:4458 
(RA;US) 

Weldability 
Weldability of iron aluminides, 19:4459 (RA;US) 
Weldability of polycrystalline aluminides, 19:4460 (RA;US) 
Young Modulus 
Elastic behavior of iron and nickel aluminides, 19:4468 (RA;US) 
ALUMINIUM ARSENIDES 

MBE grown IlI-V strain relaxed buffer layers and superlattices 

characterized by atomic force microscopy, 19:4603 (R;US) 
ALUMINIUM BASE ALLOYS 

High strain rate superplasticity in metals and composites, 
19:4487 (R;US) 

Neutron irradiation effect on mechanical properties and strue- 
ture of ADT, AMG3 and SAV1 aluminium alloys, 19:4423 
(RA;RU;In Russian) 

The electrochemical behavior of the AlsFe intermetallic com- 
pound and localized corrosion of impure 1100 Al, 19:4481 
(R;US) 

The microstructure and mechanical properties of mechanically 
alloyed Ti-Al intermetallic compounds, 19:4429 (RA;JP) 

ALUMINIUM NITRIDES 

Electron microscopy of AIN-SiC interfaces and solid solutions, 
19:4504 (R;US) 

Improved fiber coatings for controlling interfacial forces in SiC 
matrix composites. Part 3: Boron nitride, 19:4534 (RA;US) 

ALUMINIUM OXIDES 

Distribution functions of electrons within aluminium oxide thin 
films, 19:5844 (R;RU;In Russian) 

Fracture behavior of 20% Nb particulate reinforced alumina 
composite, 19:4584 (R;US) 

Improved fiber coatings for controlling interfacial forces in SIC 
matrix composites. Part 3: Boron nitride, 19:4534 (RA;US) 

lon beam mixing of marker layers into amorphous aluminum ox- 
ide, 19:3372 (R;US) 

Radiation resistance of ceramic materials, 19:4399 (RA;RU;In 
Russian) 

ALUMINIUM SILICATES 

Synergistic capture mechanisms for alkali and sulphur species 
from combustion: Quarterly report No. 10, December 1992— 
February 1993, 19:3517 (R;US) 

ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
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AMERICIUM 
A survey of metallurgical research on several actinides, 19:3077 
(R;US) 
First results and future trends for the transmutation of long-lived 
radioactive wastes, 19:3103 (R;FR) 
AMERICIUM 241 
Area 11 case study of radionuclide movement by storm channel 
erosion: A baseline method and initial evaluation, 19:5324 
(R;US) 
AMERICIUM COMPLEXES 
Extraction and separation of Am and rare earth elements in 
HNOz solution with P507-sulphonating kerosene, 19:3081 
(R;CN;In Chinese) 
AMES LABORATORY 
Ames Laboratory Site Environmental Report, Calendar year 
1991, 19:5272 (R;US) 
AMIDES 
Responsive copolymers for enhanced petroleum recovery: 
Quarterly technical progress report, June 22, 1993 through 
September 22, 1993, 19:4645 (R;US) 
AMINES 
DIPPER project 871 determination of ideal-gas enthalpies of for- 
mation for key compounds, The 1991 project results, 19:4665 
(R;US) 
AMINO ACIDS 
See also METHIONINE 
TRYPTOPHAN 
Generation of hydroperoxides in gamma-irradiated amino acids 
and proteins, 19:5398 (IA;AU) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMINES 
AMINO SUGARS 
See AMINES 
AMINOGLYCIDES 
See AMINES 
AMMUNITION 
Technology Demonstration for automated ammunition reloading 
of heavy armored systems: Ammunition Logistics Program, 
19:5089 (R;US) 
ANALOG SYSTEMS 
See also SIMULATORS 
Risk impact of digital technology, 19:3541 (RA;US) 
ANALOG-TO-DIGITAL CONVERTERS 
A 12-channel VMEbus-based pulse-height analysis module, 
19:5045 (R;US) 
ANALYSIS (GAS) 
See GAS ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 
See QUANTITATIVE CHEMICAL ANALYSIS 
ANEMOMETERS 
See also HOT WIRE ANEMOMETERS 
Low velocity measurements: Comparative study of different 
anemometers, 19:4152 (RA;DK) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also TUMOR CELLS 
XP CELLS 
DNA ligands as radiomodifiers: molecular evaluation in intact 
cells, 19:5411 (IA;AU) 
Gene mutation induced by +-ray irradiation in mammalian cells, 
19:5405 (IA;AU) 
In vivo/in vitro radon-induced cellular damage, 19:5424 (RA;US) 
Molecular mechanisms of radiation mutagenesis in human cells, 
19:5413 (IA;AU) 
Studies on the radiation induced DNA damage and repair in 
mammalian cells, 19:5410 (IA;AU) 
ANL 
Argonne National Laboratory-East site environmental report for 
calendar year 1992, 19:3261 (R;US) 
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ANTIFERROMAGNETIC MATERIALS 


ANTIFERROMAGNETIC MATERIALS 
Can electronic interactions alone explain the diamagnetic impu- 
rity effects on antiferromagnetism in LapgCuO, and related 
materials, 19:5886 (IA;IL) 
ANTIFERROMAGNETISM 
Some results on the phase diagram of the antiferromagnetic 
Potts model in an external magnetic field, 19:5539 (R;XA) 
ANTIMONIDES 
See also INDIUM ANTIMONIDES 
MBE grown Ill-V strain relaxed buffer layers and superlattices 
characterized by atomic force microscopy, 19:4603 (R;US) 
ANTIOXIDANTS 
The effect of antioxidants on the photochemical degradation of 
tryptophan in a rigid medium, 19:4680 (IA;AU) 
ANYONS 
Mean-field theory of anyons near Bose statistics, 19:5550 (R;FR) 
On the statistical mechanics of the anyon gas, 19:5548 (R;FR) 
Perturbative anyon gas, 19:5549 (R;FR) 
APATITES 
Thermal history significance of apatite fission track length distri- 
butions and ages, 19:5269 (IA;CN) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also FREEZERS 
SPACE HEATERS 
Energy labelling of household appliances: Report of the Work- 
ing Group on Energy Labelling, 19:4066 (R;Fl;In Finnish) 
APPLICATIONS 
See USES 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
APS STORAGE RING 
See ADVANCED PHOTON SOURCE 
AQUACULTURE 
Enhancement of existing geothermal resource utilization by cas- 
cading to intensive aquaculture: Quarterly report, June 1, 
1993—September 30, 1993, 19:3466 (R;US) 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Ecological studies related to the construction of the Defense 
Waste Processing Facility on the Savannah River Site: An- 
nual report, FY-1991 and FY-1992, 19:3211 (R;US) 
AQUATIC ORGANISMS 
Australia’s contribution to the IAEA CRP 'Sources of radioactiv- 
ity in the marine environment and their contributions to the 
overall dose assessment from marine radioactivity (MAR- 
DOS)’, 19:5386 (IA;AU) 
AQUEOUS HUMOR 
See BODY FLUIDS 
AQUEOUS SOLUTIONS 
Continuous spectroscopic analysis of vanadous and vanadic 
ions, 19:3721 (R;US) 
Multivariate calibration applied to near-infrared spectroscopy for 
the quantitative analysis of dilute aqueous solutions, 19:4633 
(R;US) 
AQUICULTURE 
See AQUACULTURE 
AQUIFERS 
Contaminant sorption/desorption rates: Implications for ground- 
water restoration, 19:5208 (RA;US) 
Laboratory-scale tests of a chemical barrier for use at uranium 
mill tailings disposal sites, 19:5234 (RA;US) 
The effectiveness of the pump and treat method for aquifer 
restoration, 19:5209 (RA;US) 
ARC FURNACES 
Numerical simulation of coupled two-phase gas/liquid flow in an 
electric arc furnace, 19:4805 (R;US) 
ARCTIC REGIONS 
Active layer dynamics and arctic hydrology and meteorology: 
Final report, 19:5145 (R;US) 
ARGON 
Environmental effects on iron aluminides, 19:4469 (RA;US) 
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Measurement of double-differential cross section of argon atom 
ionization by fission fragment, 19:5801 (R;RU;In Russian) 
Mix induced by single shock passage through a material inter- 
face, 19:4668 (R;US) 
Permeation of argon, carbon dioxide, helium, nitrogen and oxy- 
gen through Mylar windows, 19:4906 (R;US) 
ARGON 40 
Collisions between multiply charged ions and molecules, 
19:5796 (R;FR) 
ARGON 40 BEAMS 
Single-electron capture following 120 KeV Ne®*, Aré+ and Kr°+- 
Li collisions, 19:5797 (R;FR) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARMATURES 
Analytical evaluation of the influence of the armature coils distri- 
bution on the thrust of linear synchronous motor for Maglev, 
19:4229 (RA;US) 
ARMOR 
Technology Demonstration for automated ammunition reloading 
of heavy armored systems: Ammunition Logistics Program, 
19:5089 (R;US) 
ARMS CONTROL 
Evaluation of photothermal imaging for treaty verification, 
19:4336 (R;US) 
Imaging System (INEL) T805 prototype status report, 19:4337 
(R;US) 
Using neutral network to infer the hydrodynamic yield of aspher- 
ical sources, 19:5116 (R;US) 
ARSENIC COMPOUNDS 
MBE grown Ill-V strain relaxed buffer layers and superlattices 
characterized by atomic force microscopy, 19:4603 (R;US) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARTHUR D LITTLE COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 
ASBESTOS 
Hanford Site Asbestos Abatement Plan: Revision 1, 19:3336 
(R;US) 
ASHES 
See also FLY ASH 
Analysis of options for coal combustion waste management in 
the Pacific Basin, 19:3486 (R;US) 
Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, October-December 
1992, 19:2949 (R;US) 
ASTATINE ADDITIONS 
See ALLOYS 
ATMOSPHERIC CHEMISTRY 
Mexico City Air Quality Research Initiative, 19:5158 (RA;US) 
Sorption and chemical transformation of PAHs on coal fly ash: 
Technical progress report No. 8, 19:2951 (R;US) 
ATMOSPHERIC CIRCULATION 
A numerical simulation of the Catalina Eddy, 19:5129 (R;US) 
Recent ASCOT experiments in multi-layered flows, 19:5172 
(R;US) 
ATMOSPHERIC PRECIPITATIONS 
Inter-decadal variability of US westcoast precipitation in a GCM, 
19:5128 (R;US) 
ATOM TRANSPORT 
On the structure and atomic motions in liquid sodium, 19:5827 
(R;RU) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLUSTERS 
Density functional studies: First principles and semi-emperical 
calculations of clusters and surfaces, 19:5817 (R;US) 
Low-energy electron collisions with metal clusters: 
capture and cluster fragmentation, 19:5804 (R;US) 
ATOMIC DISPLACEMENTS 
Computer-simulation of atomistics of void formation in neutron- 
irradiated metals, 19:4433 (RA;JP) 
Luminescent F-type defects in electron irradiated solids, 
19:4511 (IA;AU) 


Electron 





ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC SHELLS 

See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATOMS 

Renormalization method in a theory of atom Coulomb excitation, 
19:5800 (R;RU;In Russian) 

ATR REACTOR 

Measured thermal and fast neutron fluence rates, ATR Cycle 
100-BC, April 23, 1993—May 13, 1993, 19:3782 (R;US) 

Seismically induced accident sequence analysis of the ad- 
vanced test reactor, 19:3772 (RA;US) 

ATRIA 

Air flow and ventilation measured in glazed areas in Narvik, 
19:4130 (RA;DK) 

Computer simulation of energy use and thermal climate in 
glazed spaces, 19:4102 (RA;DK) 

Simulation on temperature and flow field in the atrium: Part 2. 
Comparison between results from experiments and numerical 
analysis, and applications for actural design of atrium, 
19:4129 (RA;DK) 

Simulation on temperature and flow fields in the atrium: Part 1. 
Computation of solar radiation, radiative heat transfer, air 
flow, and temperature, 19:4128 (RA;DK) 

AUSTENITIC STEELS 

See also STEEL-CR13MN8NI8 
STEEL-CR16NI15MO3NB 
STEEL-CR16NI8MO2 
STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
STEEL-CR18NI10T! 
STEEL-CR18NI11 
STEEL-CR19NI10 
STEEL-CR20NI11 

Corrosion 

Corrosion performance of materials in coal-combustion environ- 

ments, 19:4476 (RA;US) 
Corrosion Resistance 

Modern state and requires to core structural materials for new 
plants with WWER type reactors, 19:4427 (RA;RU;In Russian) 

Regularities of interaction of oxide fuel fission fragment with fast 
reactor fuel cans, 19:3626 (RA;RU;In Russian) 

Study of interaction of cans with mixed oxide fuel and its de- 
crease methods, 19:3627 (RA;RU;In Russian) 

Dynamic Loads 

Applicability of laboratory data to large scale tests under dy- 

namic loading conditions, 19:3706 (RA;US) 
Fracture Mechanics 

Fully plastic J-integral solutions for pressurized cylindrical ves- 

sels having semi-elliptical surface flaws, 19:3696 (RA;US) 
Fracture Properties 

Applicability of laboratory data to large scale tests under dy- 

namic loading conditions, 19:3706 (RA;US) 
Fuel Cans 

Change of material mechanical properties of fuel element of fast 
reactors under action of fission products of nuclear fuel, 
19:4378 (RA;RU;In Russian) 

Study of interaction of cans with mixed oxide fuel and its de- 
crease methods, 19:3627 (RA;RU;In Russian) 

Hardness 

Comparative evaluations of the weldability of modified 800H and 

other advanced austenitic stainless steels, 19:4475 (RA;US) 
Materials Testing 

Applicability of laboratory data to large scale tests under dy- 

namic loading conditions, 19:3706 (RA;US) 
Numerical Analysis 

Fully plastic J-integral solutions for pressurized cylindrical ves- 

sels having semi-elliptical surface flaws, 19:3696 (RA;US) 
Physical Radiation Effects 

Change of material mechanical properties of fuel element of fast 
reactors under action of fission products of nuclear fuel, 
19:4378 (RA;RU;In Russian) 
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Modern problems of development and study of radiation-resistant 
steels for reactor technology, 19:4373 (RA;RU;In Russian) 
Study of swelling and mechanical properties steel and alloy 
vires irradiated in standard fuel assemblies of NB-350 reactor, 
19:4403 (RA;RU;In Russian) 
Radiation Effects 
Modern state and requires to core structural materials for new 
plants with WWER type reactors, 19:4427 (RA;RU;in Russian) 
Reactor Materials 
Modern problems of development and study of radiation-resistant 
steels for reactor technology, 19:4373 (RA;RU;In Russian) 
Regularities of interaction of oxide fuel fission fragment with fast 
reactor fuel cans, 19:3626 (RA;RU;In Russian) 
Swelling 
Study of swelling and mechanical properties steel and alloy 
vires irradiated in standard fuel assemblies of NB-350 reactor, 
19:4403 (RA;RU;In Russian) 
Weldability 
Comparative evaluations of the weldability of modified 800H and 
other advanced austenitic stainless steels, 19:4475 (RA;US) 
AUSTRALIA 
Australian coal prospects and response to air quality issues, 
19:2976 (RA;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
Feasibility study on introduction of transportation-use petroleum 
substitution energy. 2, 19:4327 (R;JP;In Japanese) 
AUTOMOTIVE FUELS 
High conversion of coal to transportation fuels for the future with 
low HC gas production: Progress report No. 3, April 1-June 
30, 1993, 19:2931 (R;US) 
AUXILIARY WATER SYSTEMS 
Value impact analysis of Generic Issue 143, Availability of Heat- 
ing, Ventilation, Air Conditioning (HVAC) and Chilled Water 
Systems, 19:3821 (R;US) 
AVG PROCESS 
See COAL GASIFICATION 


B MESONS 
B Physics working group summary, 19:5646 (R;US) 
Comparison of trigger and data acquisition parameters for future 
B physics experiments, 19:4917 (R;US) 
Light-quark, heavy-quark systems: An update, 19:5700 (R;US) 
Measurements of the B°B°CP asymmetry, 19:5674 (R;US) 
Prospects for measuring CP violation in SDC using By? — 
wKg°, 19:5602 (R;US) 
The DIRC counter: A new type of particle identification device 
for B factories, 19:5062 (R;US) 
The questions of CP-violation in K- and B-mesons, 19:4509 
(R;RU) 
BACILLUS LICHENIFORMIS 
Microbial Enhanced Oil Recovery and Wettability Research Pro- 
gram: Annual report, FY 1991, 19:2996 (R;US) 
BACKFILLING 
Water-rock interaction in a high-FeO olivine rock in nature, 
19:3213 (R;Fl) 
BACKSCATTERING 
Calculation of back-reflected intensities of a Na-atom beam by 
standing evanescent E-M field, 19:5851 (R;AU) 
BACTERICIDES 
See GERMICIDES 
BAGASSE 
Feasibility study on introduction of the bio-fuel power generation 
in tropical regions, 19:3409 (R;JP;In Japanese) 
BALLOONING INSTABILITY 
Resistive ballooning mode in a gas-dynamic trap, 19:6002 
(R;RU;In Russian) 
BANANA REGIME 
Radial diffusion of toroidally trapped particles induced by lower 
hybrid and fast waves, 19:5990 (R;CZ) 
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BANKS 


BANKS 

See COMMERCIAL BUILDINGS 
BARIUM 137 TARGET 

Elastic electron-ion scattering, 19:5798 (R;FR) 
BARIUM COMPOUNDS 

See also BARIUM OXIDES 

The first investigation experiments of interaction YBazCu307_ 5 
films with synchrotron radiation of impulse electron accumula- 
tor, 19:5833 (R;RU;In Russian) 

BARIUM OXIDES 

Grain boundary degradation of YBCO superconductors sintered 
in COz-containing atmospheres, 19:4499 (R;US) 

Thermodynamic calculation of phase equilibria in oxide complex 
systems: prediction of some selected fission products (BaO, 
SrO, LazO3) releases, 19:3549 (R;FR) 

BARYON NUMBER 

Vacuum structure and matter genesis, 19:5629 (R;FR) 
BARYON NUMBER 2 RESONANCES 

See DIBARYONS 
BARYON OCTETS 

Mas formulae in QCD and in unitary symmetry, 19:5682 

(IA;RU;In Russian) 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also BEAUTY BARYONS 
DIBARYONS 
N*BARYONS 
NUCLEONS 

On the nonrelativistic description of baryons consisting from 

heavy quarks, 19:5683 (IA;RU;In Russian) 
BASELINE ECOLOGY 

An assessment of baseline ecological risks at the Fernald Envi- 
ronmental Management Project, Fernald, Ohio, 19:5245 
(RA;US) 

BATS 

A preliminary survey of selected structures on the Hanford Site 
for Townsend's big-eared bat (Plecotus townsendii), 19:5330 
(R;US) 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAGLES 

Inhaled plutonium nitrate in dogs, 19:5420 (RA;US) 

Inhaled plutonium oxide in dogs, 19:5419 (RA;US) 

National radiobiology archives, 19:5421 (RA;US) 

BEAM BENDING MAGNETS 

3-D computations and measurements of accelerator magnets 
for the APS, 19:4953 (R;US) 

Harmonics suppression of vacuum chamber eddy current in- 
duced fields with application to SSC Low Energy Booster 
Magnets, 19:4936 (R;US) 

Non-linear orbit theory and accelerator design, 19:4881 (RA;US) 

BEAM BUNCHING 
Derivation of a Fokker-Planck equation for bunched beams, 
19:4876 (R;US) 
BEAM CHOPPERS 
See BEAM PULSERS 
BEAM COOLING 
Liouville’s theorem and phase-space cooling, 19:4890 (R;US) 
BEAM FOCUSING MAGNETS 

Non-linear orbit theory and accelerator design, 19:4881 (RA;US) 

Skew harmonics suppression in electromagnets with application 
to the Advanced Light Source (ALS) storage ring corrector 
magnet design, 19:4937 (R;US) 

BEAM INJECTION HEATING 

Peculiarities of heat transfer in the experiments of beam injec- 
tion heating of a plasma at the GOL-3 device, 19:6001 
(R;RU;In Russian) 

BEAM MONITORS 

A scintillating fiber beam halo detector for heavy ion beam diag- 
nostics, 19:4939 (R;US) 

Beam loss monitor system for the SSC, 19:4949 (R;US) 

Control of coaxial cable propagation delay for a beam phase 
monitor, 19:4947 (R;US) 
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Discrete scintillation monitor for relativistic nuclei beams, 
19:5037 (R;RU;In Russian) 

Signal generation in gas detectors, 19:4910 (R;US) 

Status of the fluorescent screens and image processing for the 
APS linac, 19:4954 (R;US) 

BEAM OPTICS 

Beam-splitting system of UNK 3 TeV external protons, 19:4923 
(RA;RU) 

Design of the SSC medium-beta Interaction Regions, 19:4895 
(R;US) 

High heat load crystal optics experiments at the NSLS X25 x-ray 
wiggler beam line, 19:4909 (R;US) 

Tune modulation due to gradient ripple and the dynamic aper- 
ture, 19:4878 (R;US) 

BEAM POSITION 

Control of coaxial cable propagation delay for a beam phase 

monitor, 19:4947 (R;US) 
BEAM PULSERS 

Simultaneous cancellation of beam emittance and energy 
spread in the CEBAF nuclear physics injector chopping sys- 
tem, 19:4914 (R;US) 

BEAMS (STRUCTURAL) 

See STRUCTURAL BEAMS 
BEAUTY BARYONS 

Weak form factors of beauty baryons, 19:5662 (R;RU) 
BEAUTY MESONS 

Charm and beauty measurements at Fermilab fixed target, 

19:5647 (R;US) 
BEAUTY PARTICLES 
See also BMESONS 
BEAUTY BARYONS 
BEAUTY MESONS 
B-quark production at hadron colliders, 19:5638 (R;US) 
BENZIMIDAZOLES 

DNA ligands as radiomodifiers: molecular evaluation in intact 
cells, 19:5411 (IA;AU) 

Radioprotection by DNA ligands: mechanistic aspects, 19:5383 
(IA;AU) 

Radioprotection by DNA-binding bibenzimidazoles: cell culture 
studies, 19:5390 (IA;AU) 

Radioprotection by DNA-binding bibenzimidazoles: in vivo stud- 
ies, 19:5391 (IA;AU) 

The photochemistry of some bi-benzimidazole derivatives and 
their role in the UV-sensitised cleavage of DNA, 19:5395 
(IA;AU) 

BENZOPYRENE 

Molecular events during tumor initiation, 19:5445 (RA;US) 
BERKELIUM ADDITIONS 

See ALLOYS 
BERYLLIUM 

Adsorption of oxygen and carbon dioxide on polycrystalline 
beryllium, 19:4655 (RA;IL) 

Some data on beryllium radiation resistance as applied to oper- 
ational conditions of synthesis reactor from testing results for 
fission reactors, 19:4426 (RA;RU;In Russian) 

The effect of impurities and grain size on the tensile elongation 
of beryllium, 19:4508 (RA;IL) 

BERYLLIUM 9 TARGET 
Inclusive spectra of (e,e’) scattering on °Be and 1@C nuclei in in- 
elastic range at Q* <0.4 (GeV/c)*, 19:5751 (IA;RU;In Russian) 

BERYLLIUM MODERATORS 

See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 

See FOKKER-PLANCK EQUATION 
BETA BEAMS (ELECTRONS) 

See ELECTRON BEAMS 
BETA DOSIMETRY 

Fermi program to study modification of of the Panasonic ther- 
moluminescent dosimeter (TLD) to effect an accurate beta 
dosimeter, 19:4992 (RA;IL) 

BETATRON OSCILLATIONS 

Betatron tune correction schemes in nuclotron, 

(R;RU;In Russian) 


19:4886 





Correction of betatron resonances in nuclotron, 19:4887 
(R;RU;In Russian) 
BETATRONS 
Demonstration of no feasibility of a Crystalline Beam in a Beta- 
tron Magnet, 19:4955 (R;US) 
BGO DETECTORS 
A 12-channel VMEbus-based pulse-height analysis module, 
19:5045 (R;US) 
BINARY ALLOY SYSTEMS 
Localization in presence of magnetic field in 2-D disordered bi- 
nary alloys, 19:5517 (R;XA) 
BINDING ENERGY 
Three methods to measure RH bond energies, 19:4639 (R;US) 
BIODEGRADATION 
A co-metabolic approach to groundwater remediation, 19:3273 
(RA;US) 
Bioremediation of Hanford groundwater, 19:3274 (RA;US) 
Three-dimensional computer simulations of bioremediation and 
vapor extraction, 19:5222 (RA;US) 
Threshold limited kinetics of aromatic hydrocarbons in shallow 
soil systems, 19:5230 (RA;US) 
BIOGAS 
See METHANE 
BIOLOGICAL MATERIALS 
See also BODY FLUIDS 
Monte Carlo track-structure calculations for aqueous solutions 
containing biomolecules, 19:5376 (R;US) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL RECOVERY 
Inner-City Energy and Environmental Education Consortium: In- 
ventory of existing programs: Appendix 13.5, 19:3848 (R;US) 
BIOLOGICAL SHIELDING 
Computer estimation of the lead equivalence of protective barri- 
ers for broad beam diagnostic x-ray beams, 19:5387 (IA;AU) 
BIOMASS 
The opportunities for woody biomass fuels in New Zealand pro- 
duced in association with land disposal of effluent, 19:3411 
(RA;US) 
Chemical Composition 
Fuel characterization requirements for cofiring biomass in coal- 
fired boilers, 19:4316 (RA;US) 
Chemical Feedstocks 
Biomass as feedstock for chemicals and energy on the thresh- 
old of the 21st. century, 19:3420 (RA;US) 
Chemical Properties 
Feedstock characterization and recommended procedures, 
19:3405 (RA;US) 
Commercialization 
Tax issues and incentives for biomass projects, 19:3869 (RA;US) 
Conversion 
BIOENERGIA - Bioenergy: Master plan for an energy technol- 
ogy research programme 1993-1998, 19:3391 (R;Fl) 
Considerations in implementing integrated biomass energy sys- 
tems in developing countries, 19:3406 (R;US) 
Coordinated Research Programs 
Research projects in 1993 - BIOENERGY, 19:2958 (R;Fl;In 
Finnish) 
Economic Impact 
Biomass as feedstock for chemicals and energy on the thresh- 
old of the 21st. century, 19:3420 (RA;US) 
Environmental Effects 
Implications of policies and prevent climate change for future 
food security, 19:5173 (R;US) 
Financial Incentives 
Income tax credits and incentives available for producing energy 
from biomass, 19:3414 (RA;US) 
Tax issues and incentives for biomass projects, 19:3869 (RA;US) 
Fuels 
An economic evaluation of forest improvement opportunities 
and impacts from the emergence of a biomass fuel market in 
southwestern Nova Scotia, 19:3387 (RA;US) 
An overview of the effect of fuel properties on emissions from 
biomass fuels, 19:3428 (RA;US) 


BIOREACTORS 


Biomass as feedstock for chemicals and energy on the thresh- 
old of the 21st. century, 19:3420 (RA;US) 

Biomass in Latin America — overview, 19:3418 (RA;US) 

Coming on stream: Financing biomass and alternative-fuel pro- 
jects in the 1990s, 19:3412 (RA;US) 

Feasibility study on introduction of the bio-fuel power generation 
in tropical regions, 19:3409 (R;JP;in Japanese) 

Fuel characterization requirements for cofiring biomass in coal- 
fired boilers, 19:4316 (RA;US) 

Great Lakes Regional Biomass Energy Program, 19:3941 
(RA;US) 

Income tax credits and incentives available for producing energy 
from biomass, 19:3414 (RA;US) 

Reducing the rate of carbon dioxide buildup with biomass fuel 
under climate change, 19:5449 (RA;US) 

The economics of producing energy crops, 19:3413 (RA;US) 

The role of natural resource and environmental economics in 
determining the trade-offs in consumption and production of 
energy inputs: The case of biomass energy crops, 19:3872 
(RA;US) 

Three biomass power plants in New England first five years of 
challenges and solutions, 19:4323 (RA;US) 

Gas Turbine Power Plants 

Feasibility study on introduction of the bio-fuel power generation 

in tropical regions, 19:3409 (R;JP;in Japanese) 
Gasification 

Feasibility study on introduction of the bio-fuel power generation 

in tropical regions, 19:3409 (R;JP;in Japanese) 
Physical Properties 

Feedstock characterization and recommended procedures, 

19:3405 (RA;US) 
Renewabie Resources 

Environmental issues related to biomass: An overview, 19:3424 
(RA;US) 

Renewable biomass energy: Understanding regional scale envi- 
ronmental impacts, 19:3425 (RA;US) 

Resource Management 

The role of natural resource and environmental economics in 
determining the trade-offs in consumption and production of 
energy inputs: The case of biomass energy crops, 19:3872 
(RA;US) 

Standardization 

Feedstock characterization and recommended procedures, 

19:3405 (RA;US) 
Tropical Regions 

Feasibility study on introduction of the bio-fuel power generation 

in tropical regions, 19:3409 (R;JP;ln Japanese) 
BIOMASS CONVERSION PLANTS 

An inventory control model for biomass dependent production 
systems, 19:3873 (RA;US) 

Cost reduction and automatic operation related to biomass con- 
version plants, 19:3402 (R;DK;In Danish) 

BIOMASS PLANTATIONS 

The economics of producing energy crops, 19:3413 (RA;US) 

The opportunities for woody biomass fuels in New Zealand pro- 
duced in association with land disposal of effluent, 19:3411 
(RA;US) 

Trials of single stem energy plantation, 19:3388 (R;GB) 

Woody biomass production in a spray irrigation wastewater 
treatment facility in North Carolina, 19:5320 (RA;US) 

BIOMEDICAL RADIOGRAPHY 

Characteristics of secondary electron emission from Csl in- 
duced by X-rays with energies up to 100 keV, 19:5852 (R;IL) 

From tomography to voludensitometry: radiation detectors for 
industrial control and medical instrumentation, 19:4972 
(R;FR;In French) 

BIOREACTORS 

A co-metabolic approach to groundwater remediation, 19:3273 
(RA;US) 

Development of biological coal gasification (MicGAS process): 
Eleventh quarterly report, [January 1, 1993—March 31, 1993], 
19:2906 (R;US) 

Review of nonconventional bioreactor technology, 19:2934 
(R;US) 
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BISMUTH GERMANATE DETECTORS 


BISMUTH GERMANATE DETECTORS 
See BGO DETECTORS 
BITUMINOUS COAL 
Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes: Quarterly progress report, 
January-March 1993, 19:2946 (R;US) 
BLACK HOLES 
Supersymmetric black holes from Toda theories, 19:5599 (R;FR) 
BLACK LIQUIDS 
Black liquor gasification process review and status update, 
19:4265 (RA;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLAST FURNACES 
Combustion phenomena in the race way of the blast furnace, 
19:2971 (R;Fl;in Finnish) 
BLASTS 
See EXPLOSIONS 
BLOOD FORMATION 
Temporal stochasticity leads to nondeterministic chaos in a 
model for blood cell production, 19:5334 (R;US) 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 
BODY FLUIDS 
See also MILK 
Multivariate calibration applied to near-infrared spectroscopy for 
the quantitative analysis of dilute aqueous solutions, 19:4633 
(R;US) 
BOILERS 
See also REFUSE-FUELED BOILERS 
WASTE HEAT BOILERS 
Advanced tangentially fired low-NO, combustion demonstration: 
Phase 2, LNCFS Level 2 tests, 19:3515 (R;US) 
Control system for firing on a travelling grate, 19:2970 (R;DK;In 
Danish) 
Engineering development of advanced coal-fired low-emission 
boiler systems: Quarterly technical progress report, April 1- 
June 30, 1993, 19:3522 (R;US) 
Fouling of heat exchanger surfaces, 19:4036 (RA;US) 
Innovative Clean Coal Technology (ICCT): 180 MW demonstra- 
tion of advanced tangentially-fired combustion techniques for 
the reduction of nitrogen oxide (NOx) emissions from coal- 
fired boilers: Topical report, LNCFS Levels 1 and 3 test 
results, 19:3514 (R;US) 
Regulation of hazardous air pollutants emitted from fossil-fired 
boilers, 19:3930 (R;US) 
Solar heat storage systems with boiler backup: Dimensions and 
operation, 19:3454 (R;DK;in Danish) 
BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLTED JOINTS 
Structural analysis of closure bolts for shipping casks, 19:4774 
(RUS) 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 
Liouville’s theorem and phase-space cooling, 19:4890 (R;US) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BONNEVILLE POWER ADMINISTRATION 
Energy resources performance report, FY 1991 and FY 1992: 
Annual report, 19:3842 (R;US) 
Resource Programs: Final Environmental impact Statement: 
Volume 3, Public Involvement, 19:5259 (R;US) 
BOOKKEEPING 
See ACCOUNTING 
BOOTSTRAP MODEL 
On a generalized bootstrap principle, 19:5610 (R;JP) 
BOR-60 REACTOR 
Study of irradiated simplex of Khi8N9 welds for evaluation of 
BOR-60 reactor vessel state, 19:4391 (RA;RU;In Russian) 
Ways for increasing efficiency of application of boron carbide en- 
riched with '°B in fast reactors, 19:3785 (RA;RU;In Russian) 
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BOREHOLES 

A comparison of the moisture gauge and the neutron log in air- 
filled holes at NTS, 19:5066 (R;US) 

Cost effectiveness analysis of the SEAMIST™ membrane sys- 
tem technology, 19:5274 (R;US) 

Environmental soil sampling under storage tanks utilizing an- 
gled auger borings, 19:5248 (RA;US) 

BORN-GREEN-YVON EQUATION 

See BOLTZMANN EQUATION 

BORON 

Characterization of the B/Si surface electronic structures, 
19:5838 (R;US) 

Chemometric analysis of IR external reflection spectra for quan- 
titative determination of BPSG thin films (Borophosphosilicate 
glass (BPSG).), 19:4636 (R;US) 

Chemometric analysis of infrared emission spectra for quantita- 
tive analysis of BPSG films on silicon, 19:4842 (R;US) 

Instrumental methods for investigating boron uptake in tumour 
cells in neutron capture therapy, 19:5345 (IA;AU) 

Optimization of neutron capture radiography for analysis of 
boron-10 in tissues, 19:5344 (IA;AU) 

BORON 10 

500 MHz neutron detector, 19:5046 (R;US) 

Boron influence on maximum therapeutic depth in thermal neu- 
tron capture therapy, 19:5342 (IA;AU) 

Synthesis and evaluation of '°B- labelled DNA ligands, 19:4708 
(IA;AU) 

BORON ALLOYS 
Chemical vapor deposition and characterization of tungsten 
boron alloy films, 19:4552 (R;US) 
BORON CARBIDES 
Deformation twinning: Influence of strain rate, 19:4455 (R;US) 
BORON COMPOUNDS 
See also BORON CARBIDES 
BORON NITRIDES 

Development of new boron compounds for use in neutron cap- 
ture therapy of melanoma, 19:4710 (IA;AU) 

Optimization of experimental conditions in IR reflectance deter- 
mination of BPSG properties, 19:4635 (R;US) 

Synthesis and in-vivo detection of boronated compounds for 
use in BNCT: Final progress report, August 1, 1989—April 30, 
1993, 19:5339 (R;US) 

BORON NITRIDES 

Improved fiber coatings for controlling interfacial forces in SiC 

matrix composites. Part 3: Boron nitride, 19:4534 (RA;US) 
BOSE-EINSTEIN CONDENSATION 

Bose-condensate temperature dependence and new liquid “He 
measurements on the DIN-2PR_ spectrometer, 19:5928 
(R;RU;In Russian) 

BOTTOM BARYONS 

See BEAUTY BARYONS 
BOTTOM MESONS 

See BEAUTY MESONS 
BOTTOM PARTICLES 

See BEAUTY PARTICLES 
BOUNDARY VALUE PROBLEMS 

See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 

See also DIRICHLET PROBLEM 

About potential of double layer and boundary value problems for 
Laplace equation, 19:5475 (R;RU;In Russian) 

BPA 

See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
BRAIN 

Radiopharmaceuticals for understanding the brain, 19:5341 

(IA;AU) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRAYTON CYCLE 


Brayton solvent recovery heat pump technology update, 
19:4287 (RA;US) 





BRAYTON CYCLE POWER SYSTEMS 
VOC emission control with the Brayton cycle pilot plant opera- 
tions, 19:5131 (RA;US) 
BRAZIL 
Air pollution management in Sao Paulo City: A status report, 
19:5160 (RA;US) 
Environemtnal benefits of the Brazilian Ethano! Programme, 
19:3423 (RA;US) 
Ethanol fuels in Brazil, 19:3419 (RA;US) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREASTS 
See MAMMARY GLANDS 
BREMSSTRAHLUNG 
See also SYNCHROTRON RADIATION 
Optical bremsstrahlung of relativistic particles in a transparent 
medium and its relation to the Vavilov-Cherenkov radiation, 
19:5031 (R;RU;In Russian) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS 
Material properties of hollow clay tile and existing mortar char- 
acterization study, 19:4610 (R;US) 
BRINES 
Brine Sampling and Evaluation Program, 1991 report, 19:3145 
(R;US) 
BROMOURACILS 
Sensitisation of DNA by incorporation of iodine or bromine, 
19:5394 (IA;AU) 
BROOKHAVEN AGS 
Permeation of argon, carbon dioxide, helium, nitrogen and oxy- 
gen through Mylar windows, 19:4906 (R;US) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN RHIC 
Tune modulation due to gradient ripple and the dynamic aper- 
ture, 19:4878 (R;US) 
BROWNIAN MOVEMENT 
Quantum harmonic Brownian motion in a general environment: 
A modified phase-space approach, 19:5501 (R;US) 
BUBBLE CHAMBERS 
See also HEAVY LIQUID BUBBLE CHAMBERS 
Giant chambers, 19:4970 (R;US) 
The Berkeley Programme, 19:5055 (R;US) 
BUBBLES 
[Interfacial area and interfacial transfer in two-phase flow}, 
19:4788 (R;US) 
BUBIAG-DIDIER PROCESS 
See COAL GASIFICATION 
BUDGETS 
Life cycle planning to forecast budget requirements and main- 
tain effective cost controls, 19:3855 (RA;US) 
BUILDING MATERIALS 
See also BRICKS 
CONCRETES 
Analytical modeling of masonry infilled steel frames, 19:3767 
(RA;US) 
Design of DOE facilities for wind-generated missiles, 19:4727 
(RA;US) 
Estimates of the radiation dose from phospho-gypsum plaster- 
board if used in domestic buildings, 19:5363 (R;AU) 
Reliability evaluation of nuclear structural materials through 
JAERI Material Performance Database (JMPD), 19:4435 
(RA;JP) 
Structural inspection and wind analysis of redwood cooling towers 
at the Portsmouth Gaseous Diffusion Plant, 19:3249 (RA;US) 
The effect of prior out-of-plane damage on the in-plane behavior 
of unreinforced masonry infilled frames, 19:4611 (R;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
LABORATORY BUILDINGS 
OFFICE BUILDINGS 


BUILDINGS 
Heat Transfer 


PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
Air Flow 

Comparative studies of selected discretization methods for the 
numerical solution of room air flow problems, 19:4086 (RA;DK) 

Criterional relationships used to describe the circulation of air- 
flows in a space, 19:4101 (RA;DK) 

New wall functions for the numerical simulation of air flow pat- 
tern in rooms, 19:4077 (RA;DK) 

Numerical computation of flow and heat transfer in air- 
conditioned rooms by a special velocity-pressure iteration and 
a multigrid method, 19:4083 (RA;DK) 

Numerical prediction of airflow in a room with ceiling-mounted 
obstacles, 19:4090 (RA;DK) 

Numerical prediction of flows confined by irregular boundaries, 
of relevance to room ventilation, 19:4087 (RA;DK) 

Numerical simulation of 2-D and 3-D non-steady turbulent gas 
mixture flows with large density gradients in ventilation sys- 
tems, 19:4091 (RA;DK) 

Numerical simulation of horizontal nonisothermal 3-D jet in room 
by DSM, 19:4078 (RA;DK) 

Numerical simulation of thermal plumes in rooms, 19:4081 
(RA;DK) 

Numerical simulation of unstably stratified flows with the x-e tur- 
bulence model, 19:4079 (RA;DK) 

Prediction of 3D indoor airflow-radiation interactions by discrete 
transfer method, 19:4092 (RA;Dk) 

Simplified modelling of air movements in a room and its first val- 
idation with experiments, 19:4097 (RA;DK) 

Test of turbulence models for the numerical simulation of inter- 
nal mixed convection flows, 19:4082 (RA;DK) 

Air Infiltration 

Ventilation and emission rates in livestock structures with side- 

wall opening, 19:4312 (RA;DK) 
Air Quality 

Methods for predicting air change efficiency, 19:4088 (RA;DK) 

Prediction, analysis and design for indoor climate in large enclo- 
sures, 19:4074 (RA;DK) 

Contamination 

Architecture and environmental restoration: Remediating ura- 

nium mill tailings from buildings, 19:5236 (RA;US) 
Decontamination 

Works Technical Department progress report, April 1964, 

19:3804 (R;US) 
Design 

Structural concepts and details for seismic design, 19:4722 
(RA;US) 

Energy Conservation 

Insertion paddlewheel flowmeters: An evaluation after two years 
of use, 19:4051 (RA;US) 

Energy Consumption 

EMODEL: A new tool for analyzing building energy use data, 
19:4274 (RA;US) 

Exploring new data displays for facility energy data, 19:4052 
(RA;US) 

Instrumenting buildings to determine retrofit savings: Murphy's 
law revisited, 19:4275 (RA;US) 

Energy Management 

Facility Energy Decision Screening (FEDS) software system, 

19:4165 (R;US) 
Fire Prevention 

Seismic design criteria of fire protection systems for DOE facili- 

ties, 19:4724 (RA;US) 
Heat Transfer 

Calculation methods for transient heat transfer through walls 
and their applications to room thermal environments analy- 
ses, 19:4093 (RA;DK) 

Numerical computation of flow and heat transfer in air- 
conditioned rooms by a special velocity-pressure iteration and 
a multigrid method, 19:4083 (RA;DK) 

Test installation to develop a new model concept to model and 
control the energy and mass transfer in a three dimensional 
imperfectly mixed space, 19:4098 (RA;DK) 
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BUILDINGS 
Heating Systems 


Heating Systems 
Fouling of heat exchanger surfaces, 19:4036 (RA;US) 
Impact Tests 

Design of DOE facilities for wind-generated missiles, 19:4727 

(RA;US) 
Mathematical Models 

Grid-optimization for x-e turbulence model simulation of natur 
convection in rooms, 19:4085 (RA;DK) 

Out-of-plane behavior of hollow clay tile walls infilled between 
steel frames, 19:3768 (RA;US) 

Modifications 
Process modifications 202-S building, 19:3067 (R;US) 
Natural Convection 

Grid-optimization for x-e turbulence model simulation of natur 

convection in rooms, 19:4085 (RA;DK) 
Odor 

Ventilation and emission rates in livestock structures with side- 

wall opening, 19:4312 (RA;DK) 
Remedial Action 

Architecture and environmental restoration: Remediating ura- 
nium mill tailings from buildings, 19:5236 (RA;US) 

Uranium mill tailings remedial action project vicinity property 
program, 19:3907 (RA;US) 

Retrofitting 

Instrumenting buildings to determine retrofit savings: Murphy's 
law revisited, 19:4275 (RA;US) 

Practical applications of UCRL-15910 wind load combinations, 
19:3757 (RA;US) 

Seismic and wind upgrade of buildings 707A and 779 at Rocky 
Flats Plant, 19:4732 (RA;US) 

Seismic upgrade of building 776/777 at Rocky Flats Plant using 
latest edition of UCRL-15910, 19:3251 (RA;US) 

Risk Assessment 

Seismic assessment of selected buildings and equipment con- 

tents of a DOE facility in UBC zone 2A, 19:4729 (RA;US) 
Safety Engineering 

Seismic and wind upgrade of buildings 707A and 779 at Rocky 
Flats Plant, 19:4732 (RA;US) 

Seismic upgrade of building 776/777 at Rocky Flats Plant using 
latest edition of UCRL-15910, 19:3251 (RA;US) 

Seismic Effects 

Development of site-specific synthetic accelerations for safety 
assessment of DOE facilities at Oak Ridge, Tennessee, 
19:3303 (RA;US) 

Grouted support plates in reactor buildings at the Savannah 
River Site: Field investigation, tests, and seismic evaluation, 
19:3759 (RA;US) 

Out-of-plane behavior of hollow clay tile walls infilled between 
steel frames, 19:3768 (RA;US) 

Residual mass considerations in modal analysis of large dy- 
namic structural systems, 19:3304 (RA;US) 

Seismic evaluation of buildings in the Eastern and Central 
United States, 19:5455 (RA;US) 

Seismic upgrade of building 776/777 at Rocky Flats Plant using 
latest edition of UCRL-15910, 19:3251 (RA;US) 

Simplified static method for determining seismic loads on equip- 
ment in moderate and high hazard facilities, 19:4726 (RA;US) 

Structural concepts and details for seismic design, 19:4722 
(RA;US) 

Use of personal computers in performing a linear modal analy- 
sis of a large finite-element model, 19:3766 (RA;US) 

Stabilization 

A case study: Underpinning of structures as an alternative to de- 
molition/reconstruction for removal of underlying contaminated 
soils at the St. Louis downtown site (SLDS), 19:5207 (RA;US) 

Supports 

Grouted support plates in reactor buildings at the Savannah 
River Site: Field investigation, tests, and seismic evaluation, 
19:3759 (RA;US) 

Temperature Distribution 
Experimental analyses on air diffusion performance and thermal 


comfort of low-temperature air distribution system, 19:4156 
(RA;DK) 
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Ventilation 
Room ventilation on the base of numerical modelling of aero- 
and thermodynamics, 19:4089 (RA;DK) 
Room ventilation with designed vertical air temperature stratifi- 
cation, 19:4094 (RA;DK) 
Wind Loads 
Practical applications of UCRL-15910 wind load combinations, 
19:3757 (RA;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNCHING (BEAM) 
See BEAM BUNCHING 
BUNKER OILS 
See RESIDUAL FUELS 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 
See also OIL BURNERS 
Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 12, July 1-September 
30, 1998, 19:3518 (R;US) 
BURNUP 
Development of large grain pellet for high burnup, 19:3572 
(RA;JP) 
BUSES 
Airflow in the passenger compartment of a bus, 19:4151 (RA;DK) 
BUTANOLS 
Heterogeneous catalytic process for alcohol fuels from syngas: 
Sixth quarterly technical progress report, Aprit-June 1993, 
19:2913 (R;US) 
BUTENES 
Equivalent performance in different helical resonator plasma 
polymerization coater platforms, 19:4608 (R;US) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYLENES 
See BUTENES 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also EBWR REACTOR 
GRAND GULF-1 REACTOR 
LA SALLE COUNTY-2 REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 
Computerized Simulation 
EPRI’s IPE Technical Assistance Package, 19:3545 (RA;US) 
Design 
Early Site Permit Demonstration Program: Station design alter- 
natives report, 19:3654 (R;US) 
NRR research user needs for advanced passive reactor de- 
signs, 19:3532 (RA;US) 
Heat Transfer 
Safety research for the SBWR, 19:3533 (RA;US) 
In-Service Inspection 
Nondestructive Examination (NDE) Reliability for Inservice In- 
spection of Light Water Reactors: Semiannual report, April 
1992-September 1992: Volume 16, 19:3816 (R;US) 
Nuclear Fuels 
Technical limitations of nuclear fuel materials and structures, 
19:3547 (R;Fl;In Finnish) 
Reactor Licensing 
Early Site Permit Demonstration Program: Plant parameters en- 
velope report: Volume 1, 19:3655 (R;US) 
Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report, 19:3656 (R;US) 
Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendix E, 19:3659 (R;US) 
Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendices A and B, 19:3657 (R;US) 
Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendices C and D, 19:3658 (R;US) 
Early Site Permit Demonstration Program: Station design alter- 
natives report, 19:3654 (R;US) 





Reactor Vessels 
Light water reactor lower head failure analysis, 19:3819 (R;US) 
Risk Assessment 
The risks and safety functions, 19:3802 (R;FR) 
Safety Analysis 
Human performance in operating events, 19:3542 (RA;US) 
MELCOR modifications for SBWR applications, 19:3536 (RA;US) 
Risk impact of digital technology, 19:3541 (RA;US) 
Safety research for the SBWR, 19:3533 (RA;US) 
Site Characterization 
Early Site Permit Demonstration Program, plant parameters 
envelopes: Comparison with ranges of values for four hypo- 
thetical sites: Volume 2, 19:3769 (R;US) 
Early Site Permit Demonstration Program: Plant parameters en- 
velope report: Volume 1, 19:3655 (R;US) 
Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendix E, 19:3659 (R;US) 
Spent Fuel Elements 
Calibration of the TVO spent BWR reference fuel assembly: Fi- 
nal report on the joint Task JNT61 of the Finnish and Swedish 
support programmes to IAEA Safeguards, 19:3092 (R;Fl) 
Thermal Analysis 
NRR research user needs for advanced passive reactor de- 
signs, 19:3532 (RA;US) 
BY-PRODUCTS 
Land application uses for dry FGD by-products, Phase 1 report, 
19:4293 (R;US) 


Cc 


C CODES 

CORCON-MODS: An integrated computer model for analysis of 
molten core-concrete interactions: User's manual, 19:3674 
(R;US) 

Validation of COMMIX with Westinghouse AP-600 PCCS test 
data, 19:3799 (R;US) 

C-1430 RESONANCES 

See MESONS 

CADMIUM 

Comprehensive treatment of cadmium plating wastes, 19:4659 
(RA;IL) 

Removal of cadmium and other heavy metal from aqueous 
wastes by fibrous carbon electrodes. Il, 19:4658 (RA;IL) 

Removal of cadmium and other heavy metals from aqueous 
wastes by fibrous carbon electrodes. |, 19:4657 (RA;IL) 

CADMIUM OXIDES 

ll-V1 wide band gap semiconductors under hydrostatic pressure, 

19:5530 (R;XA) 
CADMIUM SELENIDES 

II-VI wide band gap semiconductors under hydrostatic pressure, 
19:5530 (R;XA) 

Second harmonic of longitudinal nonlinear response of a cubical 
ferromagnetic in critical paramagnetic vicinity of the Tc, 
19:5836 (R;RU;In Russian) 

[Photoinduced charge separation in solid state and molecular 
systems]: Final report, 19:4673 (R;US) 

CADMIUM TELLURIDE SOLAR CELLS 

Thin film cadmium telluride photovoltaic cells: Annual subcontract 

report, 1 November 1991-31 October 1992, 19:3439 (R;US) 
CADMIUM TELLURIDES 

II-VI wide band gap semiconductors under hydrostatic pressure, 
19:5530 (R;XA) 

Indium donor complexes with cation vacancies in CdTe and 
ZnSe, 19:4561 (R;US) 

Thin film cadmium telluride photovoltaic cells: Annual subcontract 
report, 1 November 1991-31 October 1992, 19:3439 (R;US) 

CALCINATION 

Catalytic effect of some oxides on calcination of sodium nitrate, 

19:3163 (RA;IL) 
CALCIUM 

Electrowinning process with electrode compartment to avoid 

contamination of electrolyte, 19:3084 (PA;US) 


CALCIUM 40 

The story of giant resonances decay in 4°Ca, 19:5730 (IA;IR;In 

Persian) 
CALCIUM 40 TARGET 

What can be learned about meson nucleon interactions and nu- 

clear structure from K* total cross sections, 19:5737 (R;US) 
CALCIUM 48 

Charge densities of sp- and sd-shell nuclei and occupation num- 

bers of 2s states, 19:5712 (IA;RU;In Russian) 
CALCIUM CARBIDES 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical 
status report, April 1—-June 30, 1993, 19:3038 (R;US) 

CALCIUM CARBONATES 

Application of sphagnum peat, calcium carbonate and hydrated 
lime for immobilizing radioactive and hazardous contaminants 
in the subsurface, 19:5312 (RA;US) 

CALCIUM CHLORIDES 

Utilization of waste products from waste incineration with a lime- 
stone based flue gas cleaning: Bench-scale testing of calcium 
chloride recovery from dry/semidry residue products, 19:4314 
(R;DK;In Danish) 

CALCIUM COMPOUNDS 
See also CALCIUM CARBIDES 
CALCIUM CARBONATES 
CALCIUM OXIDES 

Advanced ceramic materials and electrochemical processes at 

interfaces, 19:4547 (RA;US) 
CALCIUM FLUORIDES 

CaF2 under high pressures and low temperatures, 19:4568 

(IA;IR;In Persian) 
CALCIUM OXIDES 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical 
status report, April 1-June 30, 1993, 19:3038 (R;US) 

Electrowinning process with electrode compartment to avoid 
contamination of electrolyte, 19:3084 (PA;US) 

CALIBRATION STANDARDS 

Evaluation of SSI calibration standards, 19:5063 (R;SE;In 
Swedish) 

OECD/NEA and CEC - OECD/NEA radon intercalibration and 
intercomparison programme: Pacific Region radon daughter 
intercomparison, March 30 - April 3, 1987, 19:3363 (R;AU) 

OECD/NEA and CEC intercalibration and intercomparison pro- 
gramme for Radon, 19:3362 (R;AU) 

Primary Standards Laboratory report ist half 1993, 19:5085 
(R;US) 

Quality assurance programs at the PNL calibrations laboratory, 
19:5060 (R;US) 

CALIFORNIA 

See also LOS ANGELES 

A numerical simulation of the Catalina Eddy, 19:5129 (R;US) 

Derivation of residual radioactive material guidelines for the 
Laboratory for Energy-Related Health Research site, 19:5431 
(R;US) 

CALIFORNIUM 

A survey of metallurgical research on several actinides, 19:3077 

(R;US) 
CALIFORNIUM 252 
Measurement of double-differential cross section of argon atom 
ionization by fission fragment, 19:5801 (R;RU;In Russian) 
CALIFORNIUM ADDITIONS 
See ALLOYS 
CALORIMETERS 
High energy physics at the University of lowa: Progress report, 
1 September 1992-30 September 1993, 19:5642 (R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALORIMETRIC DOSEMETERS 

Optical fibre temperature sensor technology and potential appli- 

cation in absorbed dose calorimetry, 19:4971 (R;AU) 
CAM 
See COMPUTER-AIDED MANUFACTURING 
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CANADA 


CANADA 
See also NOVA SCOTIA 
Air quality management in Canada: The smog control initiative, 
19:5162 (RA;US) 
The impact of a 50% reduction of solid waste disposal in Canada 
on methane emissions from landfills in 2000, 19:5171 (RA;US) 
CANDU TYPE REACTORS 
identification of important CANDU 3 design considerations and 
accident sequences using qualitative risk assessment tech- 
niques, 19:3617 (RA;US) 
CANINES 
See DOGS 
CANISTERS 
See CONTAINERS 
CAPACITANCE 
A general purpose Ippq measurement circuit, 19:4847 (R;US) 
CAPACITORS 
Carbon supercapacitors, 19:4848 (R;US) 
CARBIDES 
See also BORON CARBIDES 
CALCIUM CARBIDES 
MAGNESIUM CARBIDES 
NIOBIUM CARBIDES 
RUBIDIUM CARBIDES 
SILICON CARBIDES 
URANIUM CARBIDES 
ZIRCONIUM CARBIDES 
A review of carbide fuel corrosion for nuclear thermal propulsion 
applications, 19:3644 (R;US) 
Electronic and thermodynamic properties of transition metal ele- 
ments and compounds, 19:4555 (R;SE) 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
FULLERENES 
GRAPHITE 
PYROLYTIC CARBON 
Advances in preparing and characterizing low density pan- 
carbon microcellular foam, 19:4602 (R;US) 
Calculation of time dynamics of energy deposition inside 
charged particle tracks, 19:5849 (R;RU;In Russian) 
Double layer capacitance of carbon foam electrodes, 19:4605 
(R;US) 
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Irradiation performance of 9-12 Cr ferritic/martensitic stainless 
steels and their potential for in-core application in LWRs, 
19:4478 (R;US) 

Main requirements to reactor core perspective materials, 
19:4371 (RA;RU;In Russian) 

Materials science study fuel element operational ability after fast 
neutron irradiation up to 10-12% burnouts, 19:4376 
(RA;RU;In Russian) 


remediation of contaminated soils, 19:5196 
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Post-irradiation study of mechanical properties of fuel assembly 
cubic cans made of ferritic-martensitic 1Kh13M2BFR steel for 
BN-600 reactor, 19:4389 (RA;RU;In Russian) 

Properties and structure of Fe-Mn austenitic stainless steels irra- 
diated in different neutron spectra, 19:4381 (RA;RU;In Russian) 

Softening of cold worked austenitic steels after high dose irradi- 
ation, 19:4398 (RA;RU;in Russian) 

Study of fuel can properties of BN-600 reactor B-163 fuel as- 
semblies, 19:4397 (RA;RU;In Russian) 

CHROMIUM-NICKEL STEELS 
See also STEEL-CR1I3MN8NI8 
STEEL-CR18NI10TI 
STEEL-CR18NI11 
STEEL-CR19NI10 
STEEL-CR20NI11 

Effect of irradiation at 77 K on properties of stainless steels, 
19:4396 (RA;RU;In Russian) 

Experimental study of stress effection radiation swelling and 
creep of austenitic steels irradiated in fast reactor, 19:4384 
(RA;RU;In Russian) 

Mechanical properties of irradiated austenitic steels with high ti- 
tanium content, 19:4383 (RA;RU;In Russian) 

Properties of steels with nickel and manganese austenite after 
irradiation in SM-2 reactor in temperature range of 400-800 
deg C, 19:4380 (RA;RU;In Russian) 

Study of irradiated simplex of Khi8N9 welds for evaluation of 
BOR-60 reactor vessel state, 19:4391 (RA;RU;In Russian) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CIRCUIT BREAKERS 
Circuit breaker lockout device, 19:4835 (PA;US) 
Lookout device for high voltage circuit breaker, 19:4834 (PA;US) 
CIRCUITS (MAGNETIC) 
See MAGNETIC CIRCUITS 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CISTRONS 
See GENES 
CITIES 
See URBAN AREAS 
CLAYS 

A large-scale laboratory investigation into the movement of gas 
and water through clay barriers exposed to the environment, 
19:4565 (R;XE) 

Material properties of hollow clay tile and existing mortar char- 
acterization study, 19:4610 (R;US) 

Study in laboratory of the influence of temperature on clays 
creep, 19:4566 (R;XE;In French) 

CLEAN AIR ACTS 

A summary of utilities’ positions regarding the Clean Air Act 
Amendments of 1990, 19:3954 (RA;US) 

Regulation of hazardous air pollutants emitted from fossil-fired 
boilers, 19:3930 (R;US) 

CLEAN ROOMS 
Study on model test of vector flow clean room, 19:4103 (RA;DK) 
CLEANING 
See also DECONTAMINATION 
SURFACE CLEANING 
WASHING 

Motion planning for robotic spray cleaning with environmentally 

safe solvents, 19:4764 (R;US) 
CLIMATE MODELS 

Global ocean modeling on the Connection Machine, 19:5465 
(R;US) 

Grassland/atmosphere response to changing climate: Coupling 
regional and local scales: Final report, 19:5138 (R;US) 

Sensitivity of climate models: Comparison of simulated and ob- 
served patterns for past climates: Progress report, February 
1, 1993—January 31, 1994, 19:5136 (R;US) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

Our changing planet: The FY 1994 US Global Change Re- 
search Program, 19:5124 (R;US) 





Reducing the rate of carbon dioxide buildup with biomass fuel 
under climate change, 19:5449 (RA;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILITY 
See LAMPF LINAC 
CLOSURES 
High speed door assembly, 19:4752 (PA;US) 
CLOUDS 

On testing two major cumulus parameterization schemes using 
the CSU Regional Atmospheric Modeling System, 19:5167 
(R;US) 

CLUSTERS (SOLID) 

See SOLID CLUSTERS 
CO-GENERATION 

See COGENERATION 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAL 

See also SUBBITUMINOUS COAL 

Ash Content 

Opportunities in low-rank coal applications for synfuels and 

power industries in Mexico, 19:2895 (RA;US) 
Ashes 

Analysis of options for coal combustion waste management in 

the Pacific Basin, 19:3486 (R;US) 
Chemical Composition 

Characterization of organic sulfur in coal-derived mixtures and 
model compounds using °C, '9F, and ‘SN NMR spec- 
troscopy, 19:2947 (R;US) 

Chemical Reaction Kinetics 

Design of gasifiers to optimize fuel cell systems: Final report, 

September 1990--September 1993, 19:4019 (R;US) 
China 

Research program for an environmentally friendly coal utiliza- 

tion system, 19:2956 (R;JP;ln Japanese) 
Coal Mining 

Survey on research and development aiding operations subsi- 
dized by coal production and utilization technology promotion 
fund.: Survey report on basic data sytem (clean coal technol- 
ogy research projects in Europe), 19:2957 (R;JP) 

Combustion 

Coal combustion: Effect of process conditions on char reactivity: 
Quarterly technical report, June 1, 1993-September 1, 1993, 
19:2967 (R;US) 

Design verification and cold-flow modeling test report, 19:2965 
(R;US) 

Engineering development of advanced coal-fired low emission 
boiler systems: Second quarterly final technical progress re- 
port, January 1993—March 1993, 19:3508 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler systems: Quarterly technical progress report, April 1— 
June 30, 1993, 19:3522 (R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 12, July 1-September 
30, 1993, 19:3518 (R;US) 

Next-generation technology development for coal utilization in 
fiscal 1992.: Overseas survey report, 19:2936 (R;JP;In 
Japanese) 

Opportunities in low-rank coal applications for synfuels and 
power industries in Mexico, 19:2895 (RA;US) 

The combustion of refuse derived fuel and coal in admixture on 
a travelling grate stoker watertube boiler, 19:3408 (R;GB) 

Combustion Properties 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress re- 
port, June 15, 1993—September 14, 1993, 19:2968 (R;US) 

Comparative Evaluations 

Molecular accessibility in solvent swelled coals: Quarterly re- 

port, [April-June 1993], 19:2941 (R;US) 
Coprocessing 

Bench-scale co-processing: Quarterly report No. 14, October 1, 
1991—December 31, 1991, 19:2908 (R;US) 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, April 1, 19938—June 30, 1993, 19:3009 (R;US) 


COAL 
Oxidation 


The role of the resid solvent in co-processing with finely divided 

catalysts: Quarterly report Apri+-June 1993, 19:2926 (R;US) 
Data Base Management 

Survey on research and development aiding operations subsi- 
dized by coal production and utilization technology promotion 
fund.: Survey report on basic data sytem (clean coal technol- 
ogy research projects in Europe), 19:2957 (R;JP) 

Desulfurization 

Molten-Caustic-Leaching (Gravimelt) system integration project: 
Final report, 19:2927 (R;US) 

Review of nonconventional bioreactor technology, 19:2934 
(R;US) 

Drying 

An investigation of the role of water on retrograde/condensation 
reactions and enhanced liquefaction yields: Quarterly 
progress report, April 1, 1993—June 30, 1993, 19:2924 (R;US) 

The use of solid-state NMR techniques for the analysis of water 
in coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, June 1- 
August 31, 1993, 19:2945 (R;US) 

Electron Spin Resonance 

Magnetic relaxation: Coal swelling, extraction, pore size: Quar- 
terly technical progress report, July 1, 1993-September 30, 
1993, 19:2942 (R;US) 

Molecular accessibility in solvent swelled coals: Quarterly re- 
port, [Apri+-June 1993], 19:2941 (R;US) 

Energy Source Development 
Opportunity for America: Mexico’s coal future, 19:3979 (R;US) 
Environmental Engineering 

Research program for an environmentally friendly coal utiliza- 

tion system, 19:2956 (R;JP;In Japanese) 
Feasibility Studies 

Research program for an environmentally friendly coal utiliza- 

tion system, 19:2956 (R;JP;In Japanese) 
Flotation 

Characterization of multiphase fluid flow during air-sparged hy- 
drocyclone flotation by x-ray CT: Twelfth quarterly report, 14 
May—13 August 1993, 19:2897 (R;US) 

Fluidized-Bed Combustion 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, October-December 
1992, 19:2949 (R;US) 

Pulsed atmospheric fluidized bed combustion: Technical 
progress report, January 1, 1993—March 31, 1993, 19:2961 
(R;US) 

Imports 

Outlook for coal and air quailty legislation in Japan, 19:2975 

(RA;US) 
Market 

Asian Development Bank experience with coal-fired thermal 
projects, 19:2977 (RA;US) 

Export market potential for Alaskan and Western US coals, 
19:2974 (RA;US) 

Research program for an environmentally friendly coal utiliza- 
tion system, 19:2956 (R;JP;In Japanese) 

World coal prices and future energy demand, 19:2972 (RA;US) 

Molecular Structure 

Survey on new development of coal utilization technology in the 

coal science field. 3, 19:2937 (R;JP;in Japanese) 
Nuclear Magnetic Resonance 

Magnetic relaxation: Coal swelling, extraction, pore size: Quar- 
terly technical progress report, July 1, 1993-September 30, 
1993, 19:2942 (R;US) 

The use of solid-state NMR techniques for the analysis of water 
in coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, June 1— 
August 31, 1993, 19:2945 (R;US) 

Oxidation 

Characterization of porosity via secondary reactions: Quarterly 
technical progress report, 1 April 1993-30 June 1993, 
19:2944 (R;US) 

Molecular accessibility in solvent swelled coals: Quarterly re- 
port, [Aprit-June 1993], 19:2941 (R;US) 


ERA Vol. 19, No. 2 619 





COAL 
Petrology 


Petrology 

Full minutes of the 44th meeting of the ICCP held in University 

Park, Pennsylvania, USA, July 19-25, 1992, 19:2940 (R;US) 
Pulse Combustion 

Pulsed atmospheric fluidized bed combustion: Technical 
progress report, January 1, 1993—March 31, 1993, 19:2961 
(R;US) 

Pulverized Fuels 

Next-generation technology development for coal utilization in 
fiscal 1992.: Overseas survey report, 19:2936 (R;JP;In 
Japanese) 

Pyrolysis 

Coal combustion: Effect of process conditions on char reactivity: 
Seventh quarterly technical report, March 1, 1993—June 1, 
1993, 19:2929 (R;US) 

Development of a high-performance coal-fired power generating 
system with pyrolysis gas and char-fired high temperature fur- 
nace (HITAF): Quarterly progress report No. 6, April-June 
1993, 19:3506 (R;US) 

Next-generation technology development for coal utilization in 
fiscal 1992.: Overseas survey report, 19:2936 (R;JP;In 
Japanese) 

Refining 

Next-generation technology development for coal utilization in 
fiscal 1992.: Overseas survey report, 19:2936 (R;JP;In 
Japanese) 

Solvent Extraction 

Magnetic relaxation: Coal swelling, extraction, pore size: Quar- 
terly technical progress report, July 1, 1993—September 30, 
1993, 19:2942 (R;US) 

Staged Combustion 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 24, July 1-September 30, 1993, 19:2963 
(R;US) 

Innovative Clean Coal Technology (ICCT): 500 MW demonstra- 
tion of advanced wall-fired combustion techniques for the 
reduction of nitrogen oxide (NOx) emissions from coal-fired 
boilers: Technical progress report, Fourth quarter 1992, 
19:3513 (R;US) 

Structural Chemical Analysis 

Survey on new development of coal utilization technology in the 

coal science field. 3, 19:2937 (R;JP;In Japanese) 
Subsidies 

Survey on research and development aiding operations subsi- 
dized by coal production and utilization technology promotion 
fund.: Survey report on basic data sytem (clean coal technol- 
ogy research projects in Europe), 19:2957 (R;JP) 

Supply and Demand 

Australian coal prospects and response to air quality issues, 
19:2976 (RA;US) 

World coal prices and future energy demand, 19:2972 (RA;US) 

Surfaces 
Next-generation technology development for coal utilization in 


fiscal 1992.: Overseas survey report, 19:2936 (R:JP;In 
Japanese) 


Swelling 
The use of solid-state NMR techniques for the analysis of water 
in coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, June 1— 
August 31, 1993, 19:2945 (R;US) 
Technology Utilization 
Next-generation technology development for coal utilization in 
fiscal 1992.: Overseas survey report, 19:2936 (R;JP;In 
Japanese) 
Research program for an environmentally friendly coal utiliza- 
tion system, 19:2956 (R;JP;In Japanese) 
Transportation Systems 
Research program for an environmentally friendly coal utiliza- 
tion system, 19:2956 (R;JP;In Japanese) 
Uses 
Survey on new development of coal utilization technology in the 
coal science field. 3, 19:2937 (R;JP;ln Japanese) 
Survey on research and development aiding operations subsi- 
dized by coal production and utilization technology promotion 
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fund.: Survey report on basic data sytem (clean coal technol- 
ogy research projects in Europe), 19:2957 (R;JP) 
Weathering 
Molecular accessibility in solvent swelled coals: Quarterly re- 
port, [Aprit+-June 1993], 19:2941 (R;US) 


COAL GAS 


Development of alternative fuels from coal derived syngas: 
Topical report: Task 2.2, Demonstration of a one-step slurry- 
phase process for the production of dimethyl ether/methanol 
mixtures at the LaPorte Alternative Fuels Development Unit, 
19:3431 (R;US) 


COAL GASIFICATION 


Catalytic membranes for facilitating the water-gas shift reaction, 
19:2901 (R;US) 

Design of gasifiers to optimize fuel cell systems: Final report, 
September 1990-September 1993, 19:4019 (R;US) 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, July 1, 
1993-—September 30, 1993, 19:2935 (R;US) 

Production of mild gasification co-products project: First quar- 
terly technical progress report, January 1, 1993—March 31, 
1993, 19:2907 (R;US) 

Use of North Dakota lignite in advanced power systems, 
19:3499 (R;US) 


COAL INDUSTRY 


Present and future coal utilization in Europe, 19:2973 (RA;US) 


COAL LIQUEFACTION 


See also TSL PROCESS 

Advanced direct coal liquefaction concepts: Quarterly report, 
April 1, 1993-June 30, 1993, 19:2925 (R;US) 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, January 1993—March 
1993, 19:2923 (R;US) 

An investigation of the role of water on retrograde/condensation 
reactions and enhanced liquefaction yields: Quarterly 
progress report, April 1, 1993—June 30, 1993, 19:2924 (R;US) 

Bench-scale co-processing: Quarterly report No. 14, October 1, 
1991—December 31, 1991, 19:2908 (R;US) 

Catalytic Multi-Stage Liquefaction of Coal: Second quarterly re- 
port, 1 January 1993-31 March 1993, 19:2932 (R;US) 

Catalytic multi-stage liquefaction of coal: Third quarterly report, 
1 April 1993-31 June 1993, 19:2933 (R;US) 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, April 1, 1993—June 30, 1993, 19:3009 (R;US) 

High conversion of coal to transportation fuels for the future with 
low HC gas production: Progress report No. 3, April 1-June 
30, 1993, 19:2931 (R;US) 

Low severity coal liquefaction promoted by cyclic olefins: Quar- 
terly report, Apri-June 1993, 19:2928 (R;US) 

The use of solid-state NMR techniques for the analysis of water 
in coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, June 1— 
August 31, 1993, 19:2945 (R;US) 

Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report: March 1, 
1993 to May 31, 1993, 19:2943 (R;US) 


COAL LIQUIDS 


High conversion of coal to transportation fuels for the future with 
low HC gas production: Progress report No. 3, April 1—June 
30, 1993, 19:2931 (R;US) 

The role of the resid solvent in co-processing with finely divided 
catalysts: Quarterly report Aprit+-June 1993, 19:2926 (R;US) 
Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report: March 1, 

1993 to May 31, 1993, 19:2943 (R;US) 


COAL MINERS 


Injury experience in coal mining, 1991, 19:2981 (R;US) 


COAL MINES 


Injury experience in coal mining, 1991, 19:2981 (R;US) 


COAL PREPARATION 


Bench-scale testing of on-line control of column flotation using a 


novel analyzer: Third quarterly technical progress report, April 
1, 1993—June 30, 1993, 19:2899 (R;US) 





Development of the Selective Hydrophobic Coagulation pro- 
cess: Seventh quarterly technical progress report, April 1, 
1993—June 30, 1993, 19:2898 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 19, April 1, 1993—June 30, 1993, 19:2896 (R;US) 

COAL PREPARATION PLANTS 

The low moisture eastern coal processing system at the UTSI- 

DOE Coal Fired Flow Facility, 19:2894 (R;US) 
COAL TAR 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, April 1, 
1993—June 30, 1993, 19:2939 (R;US) 

Vapor pressures and heats of vaporization of primary coal tars: 
Quarterly technical progress report, 1 April 1993-30 June 
1993, 19:5081 (R;US) 

COAL-DERIVED GASES 
See COAL GAS 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 

Advanced coal-fueled industrial cogeneration gas turbine sys- 
tem: Annual report, 2 June 1992—1 June 1993, 19:3501 (R;US) 

Low emissions combustor test facility, 19:3505 (R;US) 

COAL-FIRED MHD GENERATORS 

See also MHD GENERATOR UTS! 

The low moisture eastern coal processing system at the UTSI- 
DOE Coal Fired Flow Facility, 19:2894 (R;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COARSE CONTROL RODS 
See SHIM RODS 
COASTAL WATERS 

Radioanalytical studies of anthropogenic radionuclides in an 

anoxic fjord, 19:5323 (R;SE) 
COATED FUEL PARTICLES 

Coated fuel particle in-pile tests in the MIKRAT-2 channel, 
19:3728 (IA;RU;In Russian) 

Experimental study into dynamics of fission material release from 
the HTGR coated fuel particles, 19:3607 (IA;RU;In Russian) 

Fragment cesium migration in the HTGR coated fuel particles, 
19:3609 (IA;RU;in Russian) 

Mass transfer inside coated fuel particles under temperature 
gradient effect: Amoeba effect, 19:3608 (IA;RU;In Russian) 

Preparation, characterization and performance of CVR coatings 
for PBR fuels, 19:3637 (R;US) 

Rapid method for measuring the actinide content in irradiated 
HTGR fuel compositions, 19:4624 (IA;RU;In Russian) 

ZrC coated particle fuel development, 19:3612 (RA;JP) 

COATINGS 

See also ELECTRODEPOSITED COATINGS 

Equivalent performance in different helical resonator plasma 
polymerization coater platforms, 19:4608 (R;US) 

Large-scale thermal-shock experiments with clad and unclad 
steel cylinders, 19:3586 (RA;US) 

Preparation, characterization and performance of CVR coatings 
for PBR fuels, 19:3637 (R;US) 

The influence of finite-length flaw effects on PTS analyses, 
19:3694 (RA;US) 

COBALT 

[Molybdenum-catalyzed heteroatom removal reactions: The ef- 
fect of promoters on reaction]: [Annual report, December 1, 
1992—November 1, 1993], 19:4646 (R;US) 

COBALT 60 

Hanford Site Environmental Report for calendar year 1992, 

19:3332 (R;US) 
COBALT COMPLEXES 
Synthesis, characterization, and reactivity of pentamethylcy- 


clopentadienyl complexes of divalent cobalt and nickel, 
19:4664 (R;US) 


COMBINED STEAM-POWER GENERATION 


COBALT IONS 
Influence of point defects on grain boundary diffusion in oxides: 
Final technical report, July 1, 1990-June 30, 1993, 19:4506 
(R;US) 
COGEMA LA HAGUE 
Evaluation of nuclear fuel cycle installations safety, 19:3080 
(R;FR;In French) 
COGENERATION 
Avoided costs and competitive negotiations for power from qual- 
ifying facilities in Texas, 19:3488 (RA;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE 
Converting petroleum coke to electricity, 19:3496 (RA;US) 
Petroleum coke: A viable fuel for cogeneration, 19:3011 (RA;US) 
COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA 
Some aspects of the turbulence in low-temperature plasmas, 
19:5989 (IA;IL) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDING BEAMS 
Design of the SSC medium-beta Interaction Regions, 19:4895 
(R;US) 
Stochastic cooling in muon colliders, 19:4891 (R;US) 
The 300-500 GeV e*e™ linear collider, 19:4942 (R;DE) 
COLLIERIES 
See COAL MINES 
COLLIMATORS 
Recent upgrade of the in vivo neutron activation facility at 
Brookhaven National Laboratory, 19:5338 (R;US) 
COLLOIDS 
See also FOAMS 
GELS 
Characteristics of colloids generated during the corrosion of nu- 
clear waste glasses in groundwater, 19:4694 (R;US) 
Formation of colloids from introduced materials in the 
post-emplacement environment: A report on the state of un- 
derstanding, 19:3219 (R;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLORADO 
A geologic assessment of natural gas from tight gas sandstones 
in the San Juan Basin: Final report, June 1989-June 1991, 
19:3031 (R;US) 
Air quality management in Denver, Colorado, 19:5165 (RA;US) 
Appraisal of the tight sands potential of the Sand Wash and 
Great Divide Basins: Final report, June 1989-June 1991, 
19:3030 (R;US) 
Development of rotating shadowband spectral radiometers and 
GCM radiation code test data sets in support of ARM: Techni- 
cal progress report, September 15, 1992—October 31, 1993, 
19:5142 (R;US) 
COLUMBIA RIVER 
Chemical disposal to the Columbia River by 100-N Area, 
19:3198 (R;US) 
COLUMBIA RIVER BASIN 
Columbia River Basin seasonal volumes and statistics, 1928— 
1989: 1990 level modified streamflows computed seasonal 
volumes 61-year statistics, 19:5255 (R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
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COMBINED-CYCLE POWER PLANTS 


COMBINED-CYCLE POWER PLANTS 

Coal-fired high performance power generating system: Quar- 
terly progress repert, April 1-June 30, 1993, 19:3507 (R;US) 

Converting petroleum coke to electricity, 19:3496 (RA;US) 

Development of a high-performance coal-fired power generating 
system with pyrolysis gas and char-fired high temperature fur- 
nace (HITAF): Quarterly progress report No. 6, April-June 
1993, 19:3506 (R;US) 

Engineering development of advanced coal-fired low emission 
boiler systems: Second quarterly final technical progress re- 
port, January 1993—March 1993, 19:3508 (R;US) 

Reliable gas turbine output: Attaining temperature independent 
performance, 19:3489 (RA;US) 

COMBUSTION 

See also STAGED COMBUSTION 

LIEKKI 2 - Combustion and gasification: Master plan for an energy 
technology research programme 1993-1998, 19:2969 (R;Fl) 

Measurement of air toxic emissions from a coal-fired boiler 
equipped with a tangentially-fired low NOx combustion sys- 
tem, 19:2953 (R;US) 

COMBUSTION PRODUCTS 

See also ASHES 

Measurement of air toxic emissions from a coal-fired boiler 
equipped with a tangentially-fired low NOx combustion sys- 
tem, 19:2953 (R;US) 

COMBUSTORS 

See also FLUIDIZED-BED COMBUSTORS 

Advanced coal-fueled gas turbine systems: 
19:4821 (R;US) 

Design verification and cold-flow modeling test report, 19:2965 
(R;US) 

Development and testing of industrial scale coal fired combus- 
tion systems, Phase 3: Sixth quarterly technical progress 
report, April 1, 1993—June 30, 1993, 19:4824 (R;US) 

High temperature Fabry-Perot-based strain sensor for ceramic 
barrier filters, 19:4822 (R;US) 

COMMERCIAL BUILDINGS 

Considering lighting system performance and HVAC interactions 
in lighting retrofit analyses, 19:4070 (R;US) 

Energy savings potentiai: Advanced thermal distribution tech- 
nology in oil-fired residential and commercial buildings, 
19:4034 (RA;US) 

European hydronic heating concepts for the American market of 
today, 19:4033 (RA;US) 

Expeditious remediation of a leaking underground tank, 19:5195 
(RA;US) 

Measuring and understanding energy efficiency changes in 
manufacturing, 19:4047 (RA;US) 

COMMERCIAL SECTOR 

Licensing and “CRADA’s” in Oak Ridge technology transfer, 

19:3934 (R;US) 
COMPLEX TERRAIN 
Recent ASCOT experiments in multi-layered flows, 19:5172 
(R;US) 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also REINFORCED CONCRETE 
SUPERCONDUCTING COMPOSITES 

A constitutive model for layered wire mesh and aramid cloth fab- 
ric, 19:4755 (R;US) 

An investigation of cavitation in a mechanically alloyed 15 vol % 
SiCp/IN9021 aluminum composite, 19:4609 (R;US) 

Ceramic composite coatings, 19:4598 (PA;US) 

Design study of fiber-composite penetrator cases, 19:5093 
(R;US) 

Engineering limitations of ceramic composites for high perfor- 
mance and high temperature applications, 19:4600 (R;US) 

Fracture behavior of 20% Nb particulate reinforced alumina 
composite, 19:4584 (R;US) 

Gas-phase densification of porous media with pyrolytic carbon - 
a prospecting way in production of carbon-graphite materials 
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High strain rate superplasticity in metals and composites, 
19:4487 (R;US) 

Microstructure, mechanical and _ electrical 
YBa2Cu307_,/7x composites, 19:4589 (IA;IL) 

Modeling of chemical vapor infiltration for fabrication of tubes, 
19:4533 (RA;US) 

Processing and mechanical properties of laminated metal com- 
posites of Al 6090-25 vol % SiC, and Al 5182, 19:4607 (R;US) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSIBLE FLOW 

Direct numerical simulation of viscous compressible mixing 
flows. 1. Presentation of the numerical tools, 19:5507 
(R;FR;In French) 

Weak turbulence in periodic compressible flows, 19:4796 (IA;IL) 

COMPRESSORS 

See also GAS COMPRESSORS 

Estimation and reduction methodologies for fugitive emissions 
from equipment, 19:3525 (RA;US) 

COMPTON EFFECT 

Gauge invariance and Compton scattering from relativistic com- 
posite systems, 19:5570 (R;US) 

On the role of the Schwinger and contact terms in low-energy 
scattering on the nucleon, 19:5584 (IA;RU;In Russian) 

COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER CODES 
See also C CODES 
G CODES 
K CODES 
M CODES 
R CODES 
W CODES 

Standards for high integrity software, 19:3808 (RA;US) 

ZEISIG: Approximate calculation of the intergranular gas frac- 
tion and the intragranular gas driven swelling for SAS4A, 
19:3635 (R;DE) 

COMPUTER LANGUAGES 

See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMS 

See COMPUTER CODES 
COMPUTER-AIDED MANUFACTURING 

The National Center for Advanced Information Components 
Manufacturing: Program update, 19:4767 (R;US) 

COMPUTERIZED CONTROL SYSTEMS 

Control and protection system modernization in nuclear power 
plants, 19:3537 (RA;US) 

Direct digital control — a tool for energy management of HVAC 
systems, 19:4286 (RA;US) 

Evaluation of smart sensor technologies for instrument calibra- 
tion reduction in nuclear power plants, 19:3540 (RA;US) 

Imaging System (INEL) T805 prototype status report, 19:4337 
(R;US) 

Object-oriented software construction at ALS, 19:4938 (R;US) 

On the use of the autocorrelation and covariance methods for 
feedforward control of transverse angle and position jitter in 
linear particle beam accelerators, 19:4899 (R;US) 

One-way data transfer for PLC to VME status reporting at the 
Advanced Photon Source, 19:4900 (R;US) 

Plant-wide modernization of instrumentation and control sys- 
tems, 19:3746 (RA;US) 

Technical basis for acceptance criteria on the susceptibility of dig- 
ital systems to electromagnetic interference, 19:3539 (RA;US) 

The Experimental Physics and Industrial Control System archi- 
tecture: Past, present, and future, 19:4932 (R;US) 

Virtual data, 19:4933 (R;US) 

COMPUTERIZED SIMULATION 

Computing system for evaluating micro-behaviours of 
zirconium-base alloys, 19:4434 (RA;JP) 

Optimization of the velocity of air providing dynamic contain- 
ment at openings, 19:4720 (R;FR) 
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Mechanical design of a _ high-precision tunable crystal 
monochromator for the MECT project at the NSLS X17 beam- 
line, 19:5077 (R;US) 

COMPUTERS 

NNS computing facility manual P-17 Neutron and Nuclear Sci- 

ence, 19:5785 (R;US) 
CONCRETES 

See also REINFORCED CONCRETE 

Concrete as secondary containment for interior wall embedded 
waste lines, 19:3234 (R;US) 

Long-living induced activity of concretes for pressure vessels, 
19:3683 (IA;RU;!n Russian) 

Structural Aging Program approach to providing an improved 
basis for aging management of safety-related concrete struc- 
tures, 19:3678 (R;US) 

Thermodynamic data bases and calculation code adapted to the 
modelling of molten core concrete interaction (M.C.C.I.) phe- 
nomena, developed jointly by Thermodata and the "Institut de 
Protection et de Surete Nucleaire” (France), 19:3550 (R;FR) 

CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONDENSERS (STEAM) 

See STEAM CONDENSERS 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONNECTIONS 

See JOINTS 
CONOCO GASIFICATION PROCESS 

See COAL GASIFICATION 
CONSENT ORDERS 

Comparative overview of federal facility compliance agreements 

and consent orders, 19:3963 (RA;US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

Accelerated cleanup of the 618-9 burial ground, 19:5214 (RA;US) 

Application of service examinations to transuranic waste con- 
tainer integrity at the Hanford Site: Revision 1, 19:3231 (R;US) 

Directory of Certificates of Compliance for Radioactive Materials 
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Revision 16, 19:4746 (R;US) 
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Packages: Volume 2, Revision 16, 19:4747 (R;US) 

Explosion testing for the container venting system, 19:3229 
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H1501 test summary and certification report, 19:5109 (R;US) 
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Modeling VOC transport in simulated waste drums, 19:4653 
(R;US) 
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(R;US) 

CONTAINMENT BUILDINGS 

Current state of knowledge on the behavior of steel liners in 
concrete containments subjected to overpressurization loads, 
19:3722 (R;US) 

Studying the ventilation pattern in a large hall by the combined 
use of tracer-gas experiments, velocity measurements and 
numerical predictions, 19:4122 (RA;DK) 

CONTAINMENT SYSTEMS 

Concrete as secondary containment for interior wall embedded 
waste lines, 19:3234 (R;US) 

Natural analog study of engineered protective barriers at the 
Hanford Site, 19:3188 (R;US) 

Permanent isolation surface barrier: Functional performance, 
19:3225 (R;US) 
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data, 19:3799 (R;US) 
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See also SURFACE CONTAMINATION 
TRANSFRONTIER CONTAMINATION 

Efficiency-based groundwater monitoring design using the mon- 
itoring efficiency model (MEMO), 19:5252 (RA;US) 

Laboratory-scale tests of a chemical barrier for use at uranium 
mill tailings disposal sites, 19:5234 (RA;US) 

Radiological hazard assessment at the Monte Bello Islands, 
19:5362 (R;AU) 
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See SURFACE CONTAMINATION 
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See CHEMICAL ANALYSIS 
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DOE performance indicators for 2nd quarter CY 1993, 19:3937 
(R;US) 

Proceedings of pollution prevention and waste minimization 
tools workshops, 19:3878 (R;US) 

UMTRA technical assistance contractor Quality Assurance Pro- 
gram Plan: Revision 4, 19:3309 (R;US) 
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See RADIATION MONITORING 
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Characteristics and development report for the T1576 power 
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CONTROL ROOMS 

Local control stations, 19:3745 (RA;US) 

Team interaction skills evaluation criteria for nuclear power plant 
control room operators, 19:3813 (RA;US) 

The development and evaluation of guidelines for the review of 
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CONTROL SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

A Multi-Axis Seam Tracking sensor for joining applications, 
19:4766 (R;US) 

Bench-scale testing of on-line control of column flotation using a 
novel analyzer: Third quarterly technical progress report, April 
1, 1993—June 30, 1993, 19:2899 (R;US) 

Effects of sensing line blockages on the response time of nu- 
clear plant pressure transmitters, 19:3743 (RA;US) 
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(RA;US) 
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requirements analysis and _ safety-critical architecture, 
19:4232 (RA;US) 

Vertical dynamics of a superconducting suspension system, 
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CONVERTERS (ANALOG-DIGITAL) 

See ANALOG-TO-DIGITAL CONVERTERS 
CONVERTERS (PULSE) 

See PULSE CONVERTERS 
COOLANT LOOPS 

Design and analysis of sodium loop pipings, 19:3634 (R;KR;In 

Korean) 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLANTS 

Features of metrological characteristics of helium chro- 
matographs and estimation of their stability as applied to 
problems of impurities control in coolant of HTGR plants, 
19:4625 (IA;RU;In Russian) 

COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 

A seismic analysis approach for a cooling water reservoir facil- 
ity, 19:3764 (RA;US) 

CERCLA interim action at the Par Pond unit: A case study, 
19:5327 (R;US) 


ERA Vol. 19, No. 2 623 





COOLING PONDS 


Steel Creek primary producers: Periphyton and seston, L- 
Lake/Steel Creek Biological Monitoring Program, January 
1986—December 1991, 19:3770 (R;US) 
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See REACTOR COOLING SYSTEMS 


COOLING SYSTEMS 
See also COOLANT LOOPS 
REACTOR COOLING SYSTEMS 
Value impact analysis of Generic Issue 143, Availability of Heat- 
ing, Ventilation, Air Conditioning (HVAC) and Chilled Water 
Systems, 19:3821 (R;US) 
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Energy conservation in process chilled water systems, 19:4268 
(RA;US) 
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19:3494 (RA;US) 
Structural inspection and wind analysis of redwood cooling towers 
at the Portsmouth Gaseous Diffusion Plant, 19:3249 (RA;US) 
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Chemical vapor deposition and characterization of tungsten 
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GeV/c and their implication for “intermittency”, 19:5736 (R;US) 
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19:4428 (R;US) 
Vapor deposition of copper on stainless steel 304L, 19:4498 
(R;US) 
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Experimental determination of the Cu-in-Pb ternary phase dia- 
gram, 19:4484 (R;US) 

Materials science features of reactor basis for working capacity 
of materials of energy-intence thermonuclear reactor compo- 
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The origins of ordering in CuPt, 19:4488 (R;US) 
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Hydrogen storage by chemical synthesis techniques, 19:3382 
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COPROCESSING 

Bench-scale co-processing: Quarterly report No. 14, October 1, 

1991—December 31, 1991, 19:2908 (R;US) 
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CORIUM 

CORCON-MOD3: An integrated computer model for analysis of 
molten core-concrete interactions: User’s manual, 19:3674 
(R;US) 

Study on corium composition and structure after reactor mel- 
down and discharging into water, 19:3566 (RA;RU;In Russian) 

Thermodynamic calculation of phase equilibria in oxide complex 
systems: prediction of some selected fission products (BaO, 
SrO, LazO3) releases, 19:3549 (R;FR) 
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Thermodynamic data bases and calculation code adapted to the 
modelling of molten core concrete interaction (M.C.C.I.) phe- 
nomena, developed jointly by Thermodata and the "Institut de 
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CORROSION FATIGUE 

Chexal-Horowitz model for flow accelerated corrosion in 

CHECWORKS™, 19:3544 (RA;US) 
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[Meson spectroscopy and particle astrophysics]: Final report 
(Physics Dept., Univ. of Notre Dame, Notre Dame, Indiana), 
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See COSMOLOGY 
COSMOLOGY 
A theory approach for creation of the matter of universe, 
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See UNIVERSE 
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See COOLING TOWERS 
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See RADIATION DETECTORS 
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See PUBLIC BUILDINGS 
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See MACHINE PARTS 
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Cratering rates from lunar xenospherules, 19:5554 (R;US) 
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Emerging technologies, 19:3947 (R;US) 

Validation of KENO V.a for highly enriched uranium systems 
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See CRITICALITY 
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See COOLING TOWERS 
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CRUDE OIL 
See PETROLEUM 
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Final cleansing of the PIVER prototype vitrification facility - 

Decontamination of the hot-cell, 19:4741 (R;XE;In French) 
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CRYSTAL-PHASE TRANSFORMATIONS 
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The first investigation experiments of interaction YBapCu307_ ; 
films with synchrotron radiation of impulse electron accumula- 
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An evaluation of alternative reactor vessel cutting technologies 
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free systems, 19:3377 (RA;US) 
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Characterization of muitiphase fluid flow during air-sparged hy- 
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On using rational enzyme redesign to improve enzyme- 
mediated microbial dehalogenation of recalcitrant substances 
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DARK MATTER 

See NONLUMINOUS MATTER 
DATA 

A project manager's primer on data validation, 19:3902 (RA;US) 
DATA ACQUISITION SYSTEMS 
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Digital filter, 19:4830 (R;RU;In Russian) 
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ric information on the basis of the 64Kx24 bit storage unit, 
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(BARS) — Bibliographic Retrieval System Sandia shock compres- 
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A round periodization monitoring of gamma rays in the environ- 
ment around Daya Bay Nuclear Power Plant, 19:3748 
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Daylighting algorithms, 19:4065 (R;GB) 

Simulating the daylight performance of fenestration systems 
and spaces of arbitrary complexity: The IDC method: Revi- 
sion, 19:4071 (R;US) 
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See RADIOWAVE RADIATION 
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Facilitation techniques for environmental restoration planning 
and implementation, 19:3886 (RA;US) 

Hanfor site past practice investigation strategy, 19:3909 (RA;US) 
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See also REACTOR DECOMMISSIONING 

Decommissioning a nuclear reactor, 19:3110 (RA;US) 

Methodology to collect data on decommissioning costs and oc- 
cupational radiation exposure, 19:3661 (R;XE) 

DECONTAMINATION 

Agricultural soils decontamination techniques: methods and re- 
sults of tests realized near Chernobyl, 19:5190 (R;FR) 

Cleanup standards and pathways analysis methods, 19:3262 
(R;US) 

Decontamination methods. General advices, 19:5435 (R;SE;In 
Swedish) 

DECONTAMINATION FACTOR 

See DECONTAMINATION 

DECYL ALCOHOLS 
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DEFECTS 
Thin-film characterization and flaw detection: Progress report 
No. 7, February 1, 1993-January 21, 1994, 19:4813 (R;US) 

DEGRADATION (RADIOINDUCED) 

See RADIOLYSIS 
DELAY CIRCUITS 

Microsecond fiber optic delay line, 19:4930 (R;RU;In Russian) 
DELAYED RADIATION INJURIES 

See RADIATION INJURIES 
DELTA RESONANCES (BARYON) 

See N*BARYONS 
DELTA RESONANCES (MESON) 

See MESONS 
DEMONSTRATION PROGRAMS 

Inner-City Energy and Environmental Education Consortium: In- 
ventory of existing programs: Appendix 13.5, 19:3848 (R;US) 

Maglev demonstration project site location study, 19:4238 
(RA;US) 

Proposed plan for vitrification demonstration of low-level ra- 
dioactive wastes at the Fernald Environmental Management 
Project, 19:5219 (RA;US) 

DENMARK 

Electricity supply in Denmark, 19:3992 (1;DK) 
DENSITY (PLASMA) 

See PLASMA DENSITY 
DEOXYPENTOSE NUCLEIC ACID 

See DNA 


DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESICCANTS 

Application of desiccant drying in plastic molding, 19:4281 

(RA;US) 
DESIGN 
Handbook of photovoltaic power generating design for introduc- 
tion, 19:3442 (1;JP;in Japanese) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also GRAVIMELT PROCESS 
LIME-LIMESTONE WET SCRUBBING PROCESSES 

Land application uses for dry FGD by-products, Phase 1 report, 
19:4293 (R;US) 

[Molybdenum-catalyzed heteroatom removal reactions: The ef- 
fect of promoters on reaction]: [Annual report, December 1, 
1992—November 1, 1993], 19:4646 (R;US) 
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See NUCLEAR EXPLOSION DETECTION 
DETECTION (SEISMIC) 

See SEISMIC DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DETONATION WAVES 

Investigations on detonation shock dynamics and related topics: 
Final report, 19:5094 (R;US) 

Second type self-similar solutions to strong explosion problem, 
19:5512 (RA;IL) 

DEUTERIUM 

Experimental studies of equation of gases state for hydrogen 

and deuterium, 19:5805 (R;CN;in Chinese) 
DEUTERIUM TARGET 

Application of the Bethe-Salpeter formalism to study on electro- 
magnetic processes on the lightest nuclei, 19:5733 (IA;RU;In 
Russian) 

On the measurement of the tensor analysing power in the 
deuteron break-up experiments, 19:5768 (R;RU) 

Search for narrow dibaryon resonances in the deuteron break- 
up reaction pd—ppn at the energy 1 GeV in complete 
kinematics experiment, 19:5698 (R;RU) 

What can be learned about meson nucleon interactions and nu- 
clear structure from K* total cross sections, 19:5737 (R;US) 
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See NEUTRON SOURCE FACILITIES 

DEUTERON REACTIONS 

Dependence of spectra and cross sections of protons yield at 
the energy more than 0.4 GeV at fixed angles on atomic 
weights of colliding nuclei in nucleus-nucleus interactions, 
19:5764 (R;RU;In Russian) 

Study of nuclear reactions with low cross sections, 19:5731 
(IA;IR;In Persian) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEUTERONS 

Measurement of T2o and T22 components of tensor analysing 
power in deuteron photodisintegration, 19:5758 (R;RU;In 
Russian) 

Structure functions of the deuteron with allowance for meson 
exchange currents within QCD-VMD model, 19:5760 (R;RU) 

DEVELOPING COUNTRIES 

See also BRAZIL 

CHILE 
MEXICO 
THAILAND 

Considerations in implementing integrated biomass energy sys- 

tems in developing countries, 19:3875 (RA;US) 
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Utilization of underground coal gasification to provide electric 
power and emerging nations, 19:2905 (RA;US) 

Visions for a sustainable world: A conference on science, tech- 
nology and social responsibility: Conference report, 19:3861 
(R;US) 

DEVICES 
See EQUIPMENT 
DIAMONDS 

Buckyball microwave plasmas: Fragmentation and diamond-film 
growth, 19:4558 (R;US) 

Fabrication and characterization of nano-crystalline diamond 
films, 19:4557 (R;US) 

Microwave and Pulsed Power, 19:4770 (R;US) 

DIBARYON RESONANCES 

See DIBARYONS 

DIBARYONS 

Search for narrow dibaryon resonances in the deuteron break- 
up reaction pd—ppn at the energy 1 GeV in complete 
kinematics experiment, 19:5698 (R;RU) 

Strange Dibaryons, 19:5675 (R;US) 

DIELECTRIC TRACK DETECTORS 

A new experimental method for hadron field research and oper- 
ative dose control on accelerators and accelerator-based 
facilities, 19:5020 (R;RU) 

Sign of Radon for locate geothermic sources., 19:4997 (I;MX;In 
Spanish) 

DIESEL ENGINES 

Fueling diesel engines with methyl-ester soybean oil, 19:4334 
(RA;US) 

METC research on coal-fired diesels, 19:4326 (R;US) 

Reporting of fuel properties when testing diesel engines with alter- 
native fuels: An ASAE Engineering Practice, 19:3404 (RA;US) 

DIESEL FUELS 

Preliminary assessment report for Elrama Armory Complex 

(Finleyville and Gastonville Armories), Installation 42150, Fin- 


leyville, Pennsylvania, 19:5270 (R;US) 
Three-dimensional computer simulations of bioremediation and 
vapor extraction, 19:5222 (RA;US) 
DIESEL MOTORS 
See DIESEL ENGINES 


DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFRACTION 
See also ELECTRON DIFFRACTION 
Angular dependence and transport cross-section of diffraction- 
like scattering on a ‘black’ sphere, 19:5497 (R;RU;In Russian) 
DIFFRACTION (ELECTRON) 
See ELECTRON DIFFRACTION 
DIFFRACTION GRATINGS 
The differential method for grating efficiencies implemented in 
mathematica, 19:4935 (R;US) 
DIFFUSION BARRIERS 
Chemical vapor deposition and characterization of tungsten 
boron alloy films, 19:4552 (R;US) 
DIFFUSION WELDING 
Strength, acoustic evaluation and metallurgy of diffusion bonds, 
19:4428 (R;US) 
DIGESTER GAS 
See METHANE 
DIGITAL SYSTEMS 
Risk impact of digital technology, 19:3541 (RA;US) 
Technical basis for acceptance criteria on the susceptibility of dig- 
ital systems to electromagnetic interference, 19:3539 (RA;US) 
DIMETHYLBENZENES 
See XYLENES 
DIRECTIONAL DRILLING 
Demonstration of river crossing technology for installation of en- 
vironmental horizontal wells: AMH-6 and AMH-7 installation 
report, 19:3347 (R;US) 
Horizontal oil well applications and oil recovery assessment: 
Technical progress report, July-September 1993, 19:2990 
(R;US) 


DNA 
Biological Radiation Effects 


DIRECTIONAL RADIATION DETECTORS 
The design and construction of a double-sided Silicon Microver- 
tex Detector for the L3 experiment at CERN, 19:5047 (R;US) 
DIRICHLET PROBLEM 
Trace formulae for arithmetical systems, 19:5490 (R;FR) 
DISASTERS 
See also STORMS 
TSUNAMIS 

DOE natural phenomena policy development, 19:3918 (RA;US) 

Methodology for assessment of safety risk due to potential acci- 
dents in US gaseous diffusion plants, 19:3301 (RA;US) 

Natural phenomena evaluation of the Department of Energy- 
field office Oak Ridge office buildings, 19:4730 (RA;US) 

Personnel injuries/illnesses associated with natural environmen- 
tal hazards, 19:5357 (RA;US) 

Review of the SEERG process for DOE, 19:3760 (RA;US) 

US Department of Energy natural phenomena design/evaluation 
guidelines/lessons learned, 19:3923 (RA;US) 

DISCHARGES (IONIZATION) 

See IONIZATION 

DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISINTEGRATION (FISSION) 
See FISSION 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSION NUCLEAR FUELS 
Dispersion-matrix fuel UO2 + Zr, 19:3075 (RA;RU;In Russian) 
DISPERSION RELATIONS 
A scattering approach to the quantization of billiards.: The 
inside-outside duality, 19:5502 (R;IL) 
DISPERSION THEORY 
See DISPERSION RELATIONS 
DISPLAY DEVICES 
Exploring new data displays for facility energy data, 19:4052 
(RA;US) 

DISPOSAL (WASTES) 

See WASTE DISPOSAL 
DISPROPORTIONATION 

See OXIDATION 
DISSOLVED OXYGEN 

See OXYGEN 
DISTILLATE FUEL 

See HEATING OILS 
DISTILLATE FUEL OIL 

See HEATING OILS 
DISTILLATES 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, January 1993—March 
1993, 19:2923 (R;US) 

DISTILLATION EQUIPMENT 

See also RETORTS 

Styrene purification and recovery using freeze crystallization, 
19:4253 (RA;US) 

DISTRIBUTED DATA PROCESSING 

Development of a distributed database for advanced nuclear 

materials (data-free-way system), 19:3684 (RA;JP) 
DISTRICT HEATING 

Cleaner technology related to district heating systems, 19:4321 
(R;DK;In Danish) 

Investigation of strength and service life of pre-insulated, plastic 
district heating pipes: Final report, 19:4322 (R;DK;In Danish, 
Swedish) 

DNA 
Benzimidazoles 

Synthesis and evaluation of '°B- labelled DNA ligands, 19:4708 
(IA;AU) 

Biological Radiation Effects 

Biological important damage caused by ionizing radiation, 
19:5382 (IA;AU) 

Mechanisms for radiation damage in DNA: Progress report, 
June 1, 1993—May 31, 1994, 19:5377 (R;US) 
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Biological Radiation Effects 


Radioprotection by DNA ligands: mechanistic aspects, 19:5383 

(IA;AU) 
Bromouracils 

Sensitisation of DNA by incorporation of iodine or bromine, 

19:5394 (IA;AU) 
Chromosomal Aberrations 

Heterogeneity in Ataxia-Telangiectasia: complementation analy- 
sis of radiation-induced chromosome aberrations, 19:5403 
(IA;AU) 

Cosmic Radiation 

Effects of heavy particles on cellular DNA - measurement of 

DNA base damage, 19:5373 (R;FR) 
Genetic Radiation Effects 

Effects of heavy particles on cellular DNA - measurement of 
DNA base damage, 19:5373 (R;FR) 

lodouracils 

Sensitisation of DNA by incorporation of iodine or bromine, 
19:5394 (IA;AU) 

Irradiation 

Biochemistry of free radical-induced DNA damage, 19:5430 

(RA;US) 
Mutagenesis 

Molecular mechanisms of radiation mutagenesis in human cells, 

19:5413 (IA;AU) 
Mutations 

Biochemistry of free radical-induced DNA damage, 19:5430 
(RA;US) 

Organic Halogen Compounds 

Mechanistic studies of sensitization of radiation induced DNA 
breakage by halogenated DNA ligands, 19:5412 (IA;AU) 

Radiosensitivity 

Comparative studies of UV-induced DNA cleavage by structural 

isomers of an iodinated DNA ligand, 19:5396 (IA;AU) 
Radiosensitizers 

Radiation sensitisers and the radiation chemistry of DNA, 
19:5397 (IA;AU) 

The photochemistry of some bi-benzimidazole derivatives and 
their role in the UV-sensitised cleavage of DNA, 19:5395 
(IA;AU) 

Response Modifying Factors 

Radiation sensitisers and the radiation chemistry of DNA, 
19:5397 (IA;AU) 

Radioprotection by DNA-binding bibenzimidazoles: cell culture 
studies, 19:5390 (IA;AU) 

Radioprotection by DNA-binding bibenzimidazoles: in viy> stud- 
ies, 19:5391 (IA;AU) 

Strand Breaks 

Biological important damage caused by ionizing radiation, 

19:5382 (IA;AU) 
Ultraviolet Radiation 

Comparative studies of UV-induced DNA cleavage by structural 
isomers of an iodinated DNA ligand, 19:5396 (IA;AU) 

The photochemistry of some bi-benzimidazole derivatives and 
their role in the UV-sensitised cleavage of DNA, 19:5395 
(IA;AU) 

DNA ADDUCTS 

Molecular events during tumor initiation, 19:5445 (RA;US) 

Molecular understanding of mutagenicity using potential energy 
methods: Progress report, July 1, 1992—September 30, 1993, 
19:5447 (R;US) 

DNA REPAIR 

Correction of DNA repair gene deficiency in radiosensitive XP 
and AT cells, 19:5404 (IA;AU) 

Studies on the radiation induced DNA damage and repair in 
mammalian cells, 19:5410 (IA;AU) 

DNA SEQUENCING 

DNA ligands as radiomodifiers: molecular evaluation in intact 
cells, 19:5411 (IA;AU) 

Emerging technologies, 19:3947 (R;US) 

DODECANE 

A growing-drop technique for measuring dynamic interfacial ten- 

sion, 19:2995 (R;US) 
DOGS 
See also BEAGLES 
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(RA;US) 
DOMED STRUCTURES 

Carrying air jets and air displacement panels used in the Pearl: 
"The Pearl” - a case study (Iceland. 200 seat reasturant and 
conference building), 19:4131 (RA;DK) 

DOMES (STRUCTURES) 

See DOMED STRUCTURES 
DOMESTIC WASTES 

See MUNICIPAL WASTES 
DOPED MATERIALS 

Aggregation equilibria in arsenic doped silicon, 19:4567 (R;XA) 

lon implantation and dynamic recovery of tin-doped indium ox- 
ide films, 19:4349 (R;US) 

DORMITORIES 

See RESIDENTIAL BUILDINGS 
DOSE DISTRIBUTIONS 

See RADIATION DOSE DISTRIBUTIONS 
DOSE LIMITS 

Derivation of residual radioactive material guidelines for the 
Laboratory for Energy-Related Health Research site, 19:5431 
(R;US) 

DOSE RATES 
Historical river flow rates for dose calculations, 19:5322 (R;US) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSEMETERS 

See also CALORIMETRIC DOSEMETERS 

An evaluation of the Panasonic model UD513AC-1 Thermolumi- 
nescence Dosimetry system, 19:5378 (R;US) 

Environmental Assessment for the Health Protection Instrument 
Calibration Facility at the Savannah River Site, 19:3254 (R;US) 

Quality assurance programs at the PNL calibrations laboratory, 
19:5060 (R;US) 

DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also ALPHA DOSIMETRY 
BETA DOSIMETRY 
ELECTRON DOSIMETRY 
GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 

Monitoring of airborne radioactivity (radon, thoron and daugh- 
ters; radioactive dust), 19:5185 (RA;AU) 

The measurement of a, 6 and gamma radiations, 19:3361 
(RA;AU) 

DOUBLET 3 DEVICES 
See DOUBLET-3 DEVICE 
DOUBLET-3 DEVICE 

New Thomson scattering Laser Control for DIII-D, 19:5982 (R;US) 

Role of core toroidal rotation shear on turbulence and transport 
in the improved confinement regimes of the DIII-D tokamak, 
19:5983 (R;US) 

The role of the radial electric field in confinement and transport 
in H-mode and VH-mode discharges in the DIll-D tokamak, 
19:5981 (R;US) 

DRAG EFFECT 

See ELECTROPHORESIS 
DRF 

See RADIOPROTECTIVE SUBSTANCES 
DRIFT CHAMBERS 

Development of method of multiware detectors working in high 
rate environment, 19:4999 (RA;RU) 

Silicon drift chamber studies for possible use at RHIC: Final re- 
port, March 1, 1989—April 30, 1993, 19:4915 (R;US) 

Two methods to estimate the position resolution for straw cham- 
bers with strip readout, 19:5022 (R;RU) 

DRILL HOLES 
See BOREHOLES 


radiation-induced carcinogenesis, 19:5427 





DRILL SHIPS 
See OFFSHORE PLATFORMS 
DRILLING (ROCK) 
See ROCK DRILLING 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRUGS 
See also RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 
RADIOSENSITIZERS 
System design considerations for fast-neutron interrogation sys- 
tems, 19:4969 (R;US) 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
DRYERS 

Impulse drying of paper: A review of recent research, 19:4250 

(RA;US) 
DRYING 

An investigation of the role of water on retrograde/condensation 
reactions and enhanced liquefaction yields: Quarterly 
progress report, April 1, 19938—June 30, 1993, 19:2924 (R;US) 

Gas turbine use in industrial drying process: Drying of grass 
and district heating in Oelgod, 19:4313 (R;DK;In Danish) 

DTO 
See TRITIUM COMPOUNDS 
DUAL-PURPOSE POWER PLANTS 

An economic evaluation of forest improvement opportunities 
and impacts from the emergence of a biomass fuel market in 
southwestern Nova Scotia, 19:3387 (RA;US) 

Avoided costs and competitive negotiations for power from qual- 
ifying facilities in Texas, 19:3488 (RA;US) 

Cogeneration system size optimization: Constant capacity and 
constant demand models, 19:3498 (RA;US) 

Cogeneration: An industrial steam and power option, 19:3497 
(RA;US) 

Fuel characterization requirements for cofiring biomass in coal- 
fired boilers, 19:4316 (RA;US) 

HL&P/Du Pont Cogeneration Project, 19:3493 (RA;US) 

Petroleum coke: A viable fuel for cogeneration, 19:3011 (RA;US) 

Steam path audits on industrial steam turbines, 19:3495 (RA;US) 

$18.7 Million paid from savings variable load mechanical cogen- 
eration project at Louisiana State University, 19:3957 (RA;US) 

DUBNA PULSED REACTOR 
See IBR-2 REACTOR 
DUSTS 

Biological effects and hazards of radiation exposure, 19:5359 
(RA;AU) 

Estimates of the radiation dose from phospho-gypsum plaster- 
board if used in domestic buildings, 19:5363 (R;AU) 

Monitoring of airborne radioactivity (radon, thoron and daugh- 
ters; radioactive dust), 19:5185 (RA;AU) 

Wind tunnel tests of biodegradable fugitive dust suppressants 
being considered to reduce soil erosion by wind at radioactive 
waste construction sites, 19:5281 (R;US) 

DYES 

Electrokinetic remediation of contaminated soils, 
(RA;US) 

Supercritical water oxidation of colored smoke, dye, and py- 
rotechnic compositions: Final report: Pilot plant conceptual 
design, 19:4667 (R;US) 

DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC LOADS 

See also WIND LOADS 

Structural load inventory database for the Kansas City Plant, 
19:4744 (R;US) 

DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 

See NUCLEAR MATERIALS MANAGEMENT 

PLUTONIUM 
DYNAMICS 

Symplectic topology of integrable Hamiltonian systems, 19:5544 

(R;XA) 
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EARTHQUAKES 
Hazards 


DYSPROSIUM 163 TARGET 
The @He,a) reaction mechanism: A study of the angular mo- 
mentum transfer, 19:5769 (R;NO) 
DYSPROSIUM COMPOUNDS 


Radiation resistance of dysprosium titanate, 19:4425 (RA;RU;In 
Russian) 
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EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
STRATOSPHERE 

ARM Fourier transform spectrometer data analysis tools: 
Progress report, 19:5144 (R;US) 

Lightning, atmospheric electricity and climate change, 19:5470 
(R;US) 

On testing two major cumulus parameterization schemes using 
the CSU Regional Atmospheric Modeling System, 19:5167 
(R;US) 

Parameterization of GCM subgrid nonprecipitating cumulus and 
stratocumulus clouds using stochastic/phenomenological 
methods: Annual technical progress report, 1 December 
1992-30 November 1993, 19:5143 (R;US) 

Simulation of space-energy distributions of hot plasma on a 
geostationary orbit, 19:5558 (R;RU;In Russian) 

EARTH CORE 
Dislocation theory of melting for iron, revisited, 19:5467 (R;US) 
EARTH MAGNETOSPHERE 

Injection model of particles on a geostationary orbit from the 
magnetotail during magnetic bays, 19:5555 (R;RU;In Russian) 

Variations of electron fluxes, low-frequency radiations and 
plasma density during the geomagnetic storm on 9-12 March, 
1979 according to data of the Interkosmos-19 satellites, 
19:5557 (R;RU;In Russian) 

EARTHMOVING EQUIPMENT 

Land surface cleanup of plutonium at the Nevada Test Site, 
19:5203 (RA;US) 

Remote Excavation System test plan, 19:4740 (R;US) 

EARTHQUAKES 
Fire Hazards 

Seismic design criteria of fire protection systems for DOE facili- 

ties, 19:4724 (RA;US) 
Forecasting 

Forecasting of earthquakes for paraseismic safeguard: lessons 
drawn from the study of recent earthquakes in the world, 
19:5459 (R;FR;in French) 

Ground Motion 

Early Site Permit Demonstration Program: Guidelines for deter- 
mining design basis ground motions: Volume 3, Appendices, 
19:3827 (R;US) 

Early Site Permit Demonstration Program: Guidelines for deter- 
mining design basis ground motions: Volume 4: Appendices, 
19:3828 (R;US) 

Early Site Permit Demonstration Program: Guidelines for deter- 
mining design basis ground motions: Volume 2, Appendices, 
19:3826 (R;US) 

Early Site Permit Demonstration Program: Guidelines tor deter- 
mining design basis ground motions: Volume 1, 19:3825 
(R;US) 

Hazards 

Geoscience investigations for seismic and volcanic hazards as- 
sessments at the Idaho National Engineering Laboratory, 
19:3300 (RA;US) 

Reassessment of seismic hazards at the Los Alamos National 
Laboratory, 19:3297 (RA;US) 

Seismic and wind upgrade of buildings 707A and 779 at Rocky 
Flats Plant, 19:4732 (RA;US) 

Seismic assessment of selected buildings and equipment con- 
tents of a DOE facility in UBC zone 2A, 19:4729 (RA;US) 

Seismic design criteria for the system 80+ advanced light water 
reactor, 19:3750 (RA;US) 
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Hazards 


Seismic design criteria used for electrical raceway systems in 
commercial nuclear power plants, 19:3749 (RA;US) 

Seismic evaluation of buildings in the Eastern and Central 
United States, 19:5455 (RA;US) 

Seismic hazard studies at the Department of Energy owned Pa- 
ducah and Portsmouth Gaseous Diffusion Plants, 19:3302 
(RA;US) 

Seismic qualification program plan for continued operation at 
DOE-SRS nuclear material processing facilities, 19:3292 
(RA;US) 

Seismically-induced soil amplification at the DOE Paducah 
Gaseous Diffusion Plant Site, 19:3295 (RA;US) 

Strong motion modeling at the Paducah Diffusion Facility for a 
large New Madrid earthquake, 19:3294 (RA;US) 

Structural concepts and details for seismic design, 19:4722 
(RA;US) 

Mathematical Models 

The Hanford Site’s Gable Mountain structure: A comparison of 
the recurrence of design earthquakes based on fault slip rates 
and a probabilistic exposure model, 19:3248 (RA;US) 

Response Functions 

Savannah River Site disaggregated seismic spectra: (Based on 

WSRC-TR-93-102), 19:3829 (R;US) 
Seismic Effects 

Seismic qualification of non safety class equipment whose fail- 

ure would damage safety class equipment, 19:4725 (RA;US) 
Spectral Response 
Savannah River Site disaggregated seismic spectra: (Based on 
WSRC-TR-93-102), 19:3829 (R;US) 
EAST COAST 
See US EAST COAST 
EASTERN EUROPE 

See also RUSSIAN FEDERATION 

Financing clean coal projects in Eastern Europe, 19:2978 
(RA;US) 

EBIC 
See SCANNING ELECTRON MICROSCOPY 
EBWR REACTOR 

An evaluation of alternative reactor vessel cutting technologies 
for the decommissioning of the experimental boiling water re- 
actor at Argonne National Laboratory, 19:3803 (RA;US) 

ECOLOGY 

See also BASELINE ECOLOGY 

Natural resources damage assessments at Department of 
Energy facilities - using the CERCLA process to minimize nat- 
ural resources injuries, 19:3895 (RA;US) 

Putting ecology in environmental remediation: The strategic 
planning process, 19:3894 (RA;US) 

EDDY CURRENTS 

Eddy current control in the AGS rapid cycling booster accelera- 

tor magnets, 19:4908 (R;US) 
EDGE LOCALIZED MODES 

Correlation and dimensional analysis of density fluctuations on 

CASTOR tokamak, 19:5993 (RA;CZ) 
EDUCATION 

Leveraging educational, human resources, and organizational 
infrastructure to provide solutions to environmental remedia- 
tion work force problems, 19:3858 (RA;US) 

Model program for the recruitment and preparation of high abil- 
ity elementary mathematics/science teachers: A collaborative 
project among scientists, teacher educators and classroom 
teachers, 19:3936 (R;US) 

Reaching the hip-hop generation: Final (symposium proceed- 
ings) report, 19:3866 (R;US) 

EDUCATIONAL FACILITIES 

The role of Columbia Basin College in training technicians for 
environmental remediation at the DOE Hanford Site, 19:3859 
(RA;US) 

$18.7 Million paid from savings variable load mechanical cogen- 
eration project at Louisiana State University, 19:3957 (RA;US) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
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EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EHF RADIATION 

See MICROWAVE RADIATION 
EINSTEIN FIELD EQUATIONS 

On the spherical-symmetric metric on the background of the 

Lobachevsky space, 19:5591 (R;RU) 
EINSTEINIUM ADDITIONS 
See ALLOYS 
ELASTIC SCATTERING 

See also COMPTON EFFECT 

Qualitative behavior of halo nuclei elastic scattering angular dis- 
tributions, 19:5757 (R;FR) 

ELECTRIC BATTERIES 

Exploratory Technology Research Program for Electrochemical 
Energy Storage: Annual report, 1992, 19:4331 (R;US) 

Exploratory Technology Research Program for Electrochemical 
Energy Storage: Executive Summary report, 1992, 19:4330 
(R;US) 

Mixed ionic and electronic conductivity in polymers: Progress 
report, January 1, 1993—December 31, 1993, 19:3845 (R;US) 

The reactivity of lithium toward non-aqueous solvents of rele- 
vance to energy storage applications as studied by surface 
analytical techniques: Final report, 19:3846 (R;US) 

Voltammetric studies of poly(carbon disulfide), 19:4669 (R;US) 

ELECTRIC CONDENSERS 

See CAPACITORS 

ELECTRIC CONDUCTIVITY 

See also SUPERCONDUCTIVITY 

Localization in presence of magnetic field in 2-D disordered bi- 
nary alloys, 19:5517 (R;XA) 

Radiation induced conductivity in irradiated solids, 19:4512 
(IA;AU) 

ELECTRIC COOPERATIVES 

See ELECTRIC UTILITIES 

ELECTRIC FIELDS 

Biological effects of electrical and magnetic fields: Is it real?, 
19:3839 (RA;US) 

The role of the radial electric field in confinement and transport 
in H-mode and VH-mode discharges in the DIll-D tokamak, 
19:5981 (R;US) 

ELECTRIC GENERATORS 

Design problems of linear on board generators in EMS MA- 

GLEV transportation systems, 19:4222 (RA;US) 
ELECTRIC MOTORS 
Comparative Evaluations 

Comparative analysis of EDS and EMS maglev systems, 

19:4221 (RA;US) 
Computerized Control Systems 

Control strategies of a LSM drive for EDS-maglev systems, 
19:4216 (RA;US) 

Current control for thrust force controlling inverter of HSST, 
19:4226 (RA;US) 

Longstator linear synchronous motor modeling for simulation 
and control system design, 19:4217 (RA;US) 

Maglev position sensing and control, 19:4218 (RA;US) 

Present state of development of synchronous long-stator propul- 
sion system for TRANSRAPID Maglev trains, 19:4224 (RA;US) 

Computerized Simulation 

Analytical evaluation of the influence of the armature coils distri- 
bution on the thrust of linear synchronous motor for Maglev, 
19:4229 (RA;US) 

Longstator linear synchronous motor modeling for simulation 
and control system design, 19:4217 (RA;US) 

Dc To Dc Converters 

Power electronics for linear synchronous motor propulsion sys- 

tems, 19:4228 (RA;US) 
Design 

A novel maglev system driven by air-cored, linear induction mo- 

tors, 19:4227 (RA;US) 





Analytical evaluation of the influence of the armature coils distri- 
bution on the thrust of linear synchronous motor for Maglev, 
19:4229 (RA;US) 

Linear synchronous motor design, 19:4210 (RA;US) 

Present state of development of synchronous long-stator propul- 
sion system for TRANSRAPID Maglev trains, 19:4224 (RA;US) 

Efficiency 
A novel approach to determining motor load, 19:4260 (RA;US) 
Energy Conservation 

Energy conservation and efficiency improvement for the electric 
motors operating in US oil fields, 19:4272 (RA;US) 

Variable frequency drives: Energy savings and impact on motor 
performance, 19:4273 (RA;US) 

Energy Consumption 
A novel approach to determining motor load, 19:4260 (RA;US) 
Energy Efficiency 

Adjustable speed drives in the US petroleum refining, petro- 
chemical, and chemical industries, 19:4269 (RA;US) 

Energy conservation and efficiency improvement for the electric 
motors operating in US oil fields, 19:4272 (RA;US) 

Kieffer Paper Mill’s recycled fiber mill and PSI Energy’s High Ef- 
ficiency Motors Plan, 19:4049 (RA;US) 

Not a babe in the woods: Using MotorMaster software to make 
sophisticated electric motor purchase decisions, 19:4270 
(RA;US) 

Utility and state industrial efficient motors systems incentives 
programs: Experience and success factors, 19:3959 (RA;US) 

Noise 

Current control for thrust force controlling inverter of HSST, 

19:4226 (RA;US) 
Performance 

Variable frequency drives: Energy savings and impact on motor 

performance, 19:4273 (RA;US) 
Power Conditioning Circuits 

Power electronics for linear synchronous motor propulsion sys- 
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fracture, 19:3582 (RA;US) 

Frequency effects on fatigue crack growth, according to the dis- 
location mechanics approach, 19:4363 (RA;IL) 
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Softening of cold worked austenitic steels after high dose irradi- 
ation, 19:4398 (RA;RU;In Russian) 
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Single-operator multiparameter metabolic analyzer (SOMMA) 
for total carbon dioxide (C) with coulometric detection: Oper- 
ator’s manual, 19:5308 (R;US) 

GAS COMPRESSORS 

Saving energy in industrial compressed air systems: Issues and 
obstacles in DSM program design, 19:4278 (RA;US) 

Utilities inspection technologies, 19:4285 (RA;US) 
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Seismic hazard studies at the Department of Energy owned Pa- 
ducah and Portsmouth Gaseous Diffusion Plants, 19:3302 
(RA;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also FLUE GAS 
Alternate fuels: Is your waste stream a fuel source?, 19:3492 
(RA;US) 
Simulation and rheological analysis of Hanford Tank 241-SY- 
101: Final report, 19:3179 (R;US) 
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(RA;US) 
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topes, 19:5749 (IA;RU;In Russian) 
GERMANIUM 76 TARGET 
Elastic scattering of the 225 MeV electrons on 7°.72:74,76Ge iso- 
topes, 19:5749 (IA;RU;in Russian) 
GERMANIUM ALLOYS 
Recombination and metastability in amorphous silicon and sili- 
con germanium alloys: Annual subcontract report, 1 February 
1992-31 January 1993, 19:3440 (R;US) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANIUM SILICIDES 
Stress relaxation in sputtered W films and W/GeSiV/Si _ het- 
erostructures, 19:4832 (R;US) 
GERMICIDES 
Microbial Enhanced Oil Recovery and Wettability Research Pro- 
gram: Annual report, FY 1991, 19:2996 (R;US) 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GEYSERS GEOTHERMAL FIELD 
Gas geochemistry of the Geysers geothermal field, 19:3457 
(R;US) 
Geysers reservoir studies, 19:3465 (R;US) 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Form factors and radiative widths of giant multipole resonances, 
19:5717 (IA;RU;In Russian) 
Pion-nucleus interactions and the STAR experiment at RHIC: 
Progress report, 1990-1993, 19:5707 (R;US) 
Probing the nuclear multipole response with intermediate en- 
ergy heavy-ion scattering, 19:5706 (R;US) 
GLACIERS 
A glacial model for TIME4 applicable to the Sellafield and Doun- 
reay areas, 19:3131 (R;GB) 
GLASS 
Characteristics of colloids generated during the corrosion of nu- 
clear waste glasses in groundwater, 19:4694 (R;US) 
Mechanism of mechanical fatigue of silica glass: Progress re- 
port, 19:4562 (R;US) 
Optimization of experimental conditions in IR reflectance deter- 
mination of BPSG properties, 19:4635 (R;US) 
GLASSY METALS 
See METALLIC GLASSES 
GLAUBER’S SALT 
See SODIUM SULFATES 
GLAZING MATERIALS 
Optical properties database for high performance glazings: Task 
12: Building energy analysis and design tools for solar applica- 
tions, Subtask A.1: High-performance glazing, 19:4067 (R;US) 
Switchable window modeling: Task 12: Building energy analysis 
and design tools for solar applications, Subtask A.1: High- 
performance glazing, 19:4068 (R;US) 
GLOBAL CLIMATE CHANGE 
See CLIMATIC CHANGE 
GLOBAL WARMING 
See GREENHOUSE EFFECT 
GLUONS 
Experimental study of gluon and sea quark polarizations (The 
first stage of the POLEX program at UNK), 19:5679 (R;RU) 
GOBAR GAS 
See METHANE 
GOLD 
The statistics of sputtering, 19:5843 (R;US) 
GOLD 197 TARGET 
Charged hadron distributions in 200 GeV/A S+Au collisions: A 
look at stopping, 19:5767 (R;US) 
Disassembly of hot nuclear matter formed in Au-induced reac- 
tions near the Fermi energy, 19:5766 (R;US) 
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Neutron scattering studies in the actinide region: Progress re- 

port, August 1, 1992—July 31, 1993, 19:5742 (R;US) 
GORLEBEN SALT DOME 

Sampling and characterization of groundwaters at the Gorleben 
site FRG. Phase 1: Results for groundwaters GoHy 2227 and 
GoHy 1231, 19:5183 (R;GB) 

GRAFT POLYMERS 
Radiation grafting of ethylene-propylene elastomers with hy- 
drophilic monomers, 19:3370 (IA;AU) 
GRAIN ALCOHOL 
See ETHANOL 
GRAMINEAE 

Gas turbine use in industrial drying process: Drying of grass 

and district heating in Oelgod, 19:4313 (R;DK;In Danish) 
GRAND GULF-1 REACTOR 

A scoping evaluation of severe accidents at Surry and Grand 
Gulf Nuclear Power Plants resulting from earthquakes during 
shutdown conditions, 19:3761 (RA;US) 

GRAND UNIFIED THEORY 

Yukawa coupling unification with supersymmetric threshold cor- 

rections, 19:5613 (R;DE) 
GRANULAR MATERIALS 

Numerical study of the flow of granular materials down an in- 
clined plane using a model based on a kinetic theory approach: 
Quarterly report, April 1—June 30, 1993, 19:2959 (R;US) 

GRAPHITE 

Contaminated graphite waste incineration, 19:3104 (R;FR) 

Gas-phase densification of porous media with pyrolytic carbon - 
a prospecting way in production of carbon-graphite materials 
and items for reactor, 19:4579 (RA;RU;In Russian) 

Phenomenological model of radiation induced deformation of 
graphite and its use for calculation of strainstressed state of 
graphite articles, 19:4574 (RA;RU;In Russian) 

Properties of alloyed carbon-graphite materials after low tem- 
perature neutron irradiation, 19:4576 (RA;RU;In Russian) 

Some features of corrosion processes in irradiated reactor 
graphite, 19:4575 (RA;RU;In Russian) 

Specific features of graphite behaviour in high temperature be- 
haviour in high temperature gas cooled reactors, 19:4577 
(RA;RU;In Russian) 

Stess intensity factor of structural carbon materials and its 
change under neutron irradiation, 19:4578 (RA;RU;In Russian) 

The in-service effects of radiation on graphite moderators of UK 
nuclear reactors, 19:3597 (IA;AU) 

GRAPHITE FIBERS 

See CARBON FIBERS 
GRAPHITE MODERATOR 

See GRAPHITE 
GRASS 

See GRAMINEAE 
GRATINGS 

See also DIFFRACTION GRATINGS 

Fabrication of the attachment rails used for mounting an array of 
eight x-ray reflection gratings, 19:5067 (R;US) 

GRAVIMELT PROCESS 

Molten-Caustic-Leaching (Gravimelt) system integration project: 

Final report, 19:2927 (R;US) 
GRAVITATIONAL FIELDS 
Topological conformal algebra in 2d gravity coupled to minimal 
matter, 19:5546 (R;XA) 

GREAT BRITAIN 

See UNITED KINGDOM 
GREAT LAKES REGION 

See USA 
GREAT PLAINS 

See USA 
GREENHOUSE EFFECT 

Assessing the climatic effect of carbon dioxide and other trace 
gases using an interactive two-dimensional climate-chemistry 
model: Progress report, December 1, 1992—November 30, 
1993, 19:5137 (R;US) 

Options for cost-effectively reducing atmospheric methane con- 


centrations from anthropogenic biomass sources, 19:3868 
(RA;US) 





Radiative forcing calculations for SFg and CH, using a corre- 

lated k-distribution transmission model, 19:5177 (R;US) 
GREENHOUSE GASES 

Grassland/atmosphere response to changing climate: Coupling 

regional and local scales: Final report, 19:5138 (R;US) 
GRINDING 

Grinding parameters and energy consumption: Final report, 
19:4305 (R;Fl;in Swedish) 

Modelling the grinding process: Final report, 19:4307 (R;Fl;In 
Finnish) 

GROUND DISPOSAL 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, October-December 
1992, 19:2949 (R;US) 

GROUND MOTION 

Development of site-specific synthetic accelerations for safety 
assessment of DOE facilities at Oak Ridge, Tennessee, 
19:3303 (RA;US) 

Integrated Verification Experiment data collected as part of the 
Los Alamos National Laboratory’s Source Region Program: 
Appendix B: Surface ground motion, 19:4339 (R;US) 

Strong motion modeling at the Paducah Diffusion Facility for a 
large New Madrid earthquake, 19:3294 (RA;US) 

GROUND WATER 
Background Radiation 

A sitewide approach to the characterization and use of soil and 

groundwater background at the Hanford Site, 19:3342 (R;US) 
Chemical Analysis 

UMTRA water sampling and analysis plan, Lakeview, Oregon, 

19:3311 (R;US) 
Chemical Reactions 
Characteristics of colloids generated during the corrosion of nu- 
clear waste glasses in groundwater, 19:4694 (R;US) 
Chemistry 
Summary report on groundwater chemistry, 19:5328 (R;Fl) 
Contamination 

Air stripping of volatile organic chlorocarbons: System develop- 
ment, performance, and lessons learned (U), 19:5217 (RA;US) 

Ames Laboratory Site Environmental Report, Calendar year 
1991, 19:5272 (R;US) 

Design and construction of an interceptor system for radioac- 
tively contaminated solvent, 19:5201 (RA;US) 

Efficiency-based groundwater monitoring design using the mon- 
itoring efficiency model (MEMO), 19:5252 (RA;US) 

Electrical Resistance Tomography to monitor vadose water 
movement, 19:5250 (RA;US) 

Evaluation of a contaminant pathway and mobility at a US DOE 
Site using groundwater chemical data, 19:5244 (RA;US) 

Groundwater clean-up: The Savannah River Site experience 
(U), 19:5210 (RA;US) 

Groundwater remediation via four case studies, 19:5197 (RA;US) 

Initial site characterization approach and preliminary results; 
200 west area carbon tetrachloride expedited response ac- 
tion, Hanford Site, Washington, 19:5213 (RA;US) 

Prioritization and accelerated remediation of groundwater con- 
tamination in the 200 Areas of the Hanford Site, Washington, 
19:5293 (R;US) 

Remediation strategies for perched water bodies underlying the 
Idaho Chemical Processing Plant at the Idaho National Engi- 
neering Laboratory, 19:5215 (RA;US) 

Siting and constructing very deep monitoring wells on the US 
Department of Energy’s Nevada Test Site, 19:5212 (RA;US) 

Solid-waste leach characteristics and contaminant-sediment in- 
teractions: Volume 1, Batch leach and adsorption tests and 
sediment characterization, 19:3192 (R;US) 

Decontamination 

A co-metabolic approach to groundwater remediation, 19:3273 
(RA;US) 

Accelerated cleanup of carbon tetrachloride in a radiologically 
contaminated site at the Hanford Site, 19:5202 (RA;US) 

Bioremediation of Hanford groundwater, 19:3274 (RA;US) 

Destruction of complexants used in groundwater decontamina- 
tion, 19:5223 (RA;US) 

“Smart” pump and treat, 19:5224 (RA;US) 


GROUND WATER 
Remedial Action 


Extraction 
Ground water extraction, treatment, and upgradient injection 
systems provide a mechanism to control tritium plumes at 
DOE facilities, 19:5232 (RA;US) 
Flow Models 
Development of an adjoint sensitivity method for site characteri- 
zation, uncertainty analysis, and code calibration/validation, 
19:5246 (RA;US) 
Efficiency-based groundwater monitoring design using the mon- 
itoring efficiency model (MEMO), 19:5252 (RA;US) 


Flow Rate 


Electrical Resistance Tomography to monitor vadose water 
movement, 19:5250 (RA;US) 


Hydrodynamics 

Development of an adjoint sensitivity method for site characteri- 
zation, uncertainty analysis, and code calibration/validation, 
19:5246 (RA;US) 

Monitoring 

Groundwater impact assessment report for the 216-Z-20 Crib, 
200 West Area, 19:3227 (R;US) 

Groundwater quality assessment for the Bear Creek Hydrogeo- 
logic Regime at the Y-12 Plant: 1991 groundwater quality data 
and calculated rate of contaminant migration, 19:5329 (R;US) 

Hydrologic test plan for the Environmental Remediation Dis- 
posal Facility, 19:3345 (R;US) 

Siting and constructing very deep monitoring wells on the US 
Department of Energy’s Nevada Test Site, 19:5212 (RA;US) 


Natural Radioactivity 
A sitewide approach to the characterization and use of soil and 
groundwater background at the Hanford Site, 19:3342 (R;US) 
Pumping 
The effectiveness of the pump and treat method for aquifer 
restoration, 19:5209 (RA;US) 
“Smart” pump and treat, 19:5224 (RA;US) 


Radionuclide Migration 

Assessment of Technetium in the Savannah River Site Environ- 
ment, 19:5299 (R;US) 

Buoyancy flow in fractured rock with a salt gradient in the 
groundwater. A second study of coupled salt and thermal 
buoyancy, 19:3207 (R;SE) 

Evaluation of historical and analytical data on the TAN TSF-07 
Disposal Pond, 19:3146 (R;US) 

Geochemical and hydrologic characterization of the effluent 
draining from U12e, Ui2n, and U12t tunnels, area 12, 
Nevada Test Site, 19:5104 (R;US) 

Measured solubilities and speciations of neptunium, plutonium, 
and americium in a typical groundwater (J-13) from the Yucca 
Mountain region: Milestone report 3010-WBS 1.2.3.4.1.3.1, 
19:3170 (R;US) 

Predicted fate of tritium residuum from groundwater tracer ex- 
periments in the Amargosa Desert, southern Nevada, 
19:5319 (R;US) 

Remedial Action 

Contaminant sorption/desorption rates: Implications for ground- 
water restoration, 19:5208 (RA;US) 

Demonstration of river crossing technology for installation of en- 
vironmental horizontal wells: AMH-6 and AMH-7 installation 
report, 19:3347 (R;US) 

Environment, safety, and health regulatory implementation plan, 
19:3308 (R;US) 

Groundwater clean-up: The Savannah River Site experience 
(U), 19:5210 (RA;US) 

Remedial Investigation work plan for Bear Creek Valley Operable 
Unit 4 (shallow groundwater in Bear Creek Valley) at the Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee, 19:3320 (R;US) 

Remediation strategies for perched water bodies underlying the 
Idaho Chemical Processing Plant at the Idaho National Engi- 
neering Laboratory, 19:5215 (RA;US) 

Selection of a preferred remedial well configuration using 
groundwater modeling techniques, 19:5239 (RA;US) 

Technical approach to groundwater restoration: Final report, 
19:3307 (R;US) 
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GROUND WATER 
Sampling 


Sampling 

Cone penetrometer testing (CPT) for groundwater contamina- 
tion, 19:3349 (R;US) 

UMTRA water sampling and analysis plan, Lakeview, Oregon, 
19:3311 (R;US) 

Water Quality 

Annual report of 1991 groundwater monitoring data for the Kerr 
Hollow Quarry and Chestnut Ridge Sediment Disposal Basin 
at the Y-12 Plant: Ground water surface elevations, 19:3350 
(R;US) 

Annual report of 1991 groundwater monitoring data for the Kerr 
Hollow Quarry and Chestnut Ridge Sediment Disposal Basin 
at the Y-12 Plant: Reporting and statistical evaluation of the 
subsequent year (sixth) data, 19:3351 (R;US) 

Groundwater impact assessment report for the 216-Z-20 Crib, 
200 West Area, 19:3227 (R;US) 

Water Treatment 

Ground water extraction, treatment, and upgradient injection 
systems provide a mechanism to control tritium plumes at 
DOE facilities, 19:5232 (RA;US) 

GROUND-WATER RESERVES 

See AQUIFERS 

GROUTING 

Development of grout formulations for 106-AN waste: 
Mixture-experiment results and analysis: Volume 2, Data pre- 
sentation, 19:3185 (R;US) 

Development of grout formulations for 106-AN waste: Mixture- 
experiment results and analysis: Volume 1, Narrative and 
recommendations, 19:3184 (R;US) 

Evaluation of dry-solids-blend material source for grouts con- 
taining 106-AN waste: September 1990 progress report, 
19:3183 (R;US) 

In situ grouting of low-level burial trenches with a cement-based 
grout, 19:5309 (RA;US) 

GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GULF OF MEXICO 

Environmental and economic assessment of discharges from 
Gulf of Mexico Region oil and gas operations: Quarterly tech- 
nical progress report, 1 October—-31 December 1992, 19:3024 
(R;US) 

Gulf of Mexico Sales 147 and 150: Central and Western plan- 
ning areas: Final environmental impact statement, Volume 1: 
Sections 1 through 4.C, 19:3027 (R;US) 

Gulf of Mexico Sales 147 and 150: Central and western 
planning areas: Volume 2, Sections 4.D. through 9: Final En- 
vironmental Impact Statement, 19:3928 (R;US) 


H 


HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HADRON REACTIONS 
Summary: Hadron dynamics sessions, 19:5738 (R;US) 
HADRON-HADRON INTERACTIONS 
On the electromagnetic effects in observed values of the Drell-Yan 
processes in quark-parton model, 19:5618 (IA;RU;In Russian) 
On the leading QCD corrections in polarization asymmetries of 
the Drell-Yan processes, 19:5619 (IA;RU;In Russian) 
HADRONIC PARTICLE DECAY 
Implication of b — s+ for CP violation in charged scalar ex- 
change, 19:5605 (R;IL) 
HADRONS 
See also BARYONS 
MESONS 
Space-time picture of deep inelastic lepton-nucleus collisions 
(cumulative nucleon production and hadron formation time), 
19:5759 (R;RU) 
Statistical description of hot and dense clustering matter, 
19:5630 (R;RU) 
HAFNIUM 
Hafnium in nuclear engineering, 19:4424 (RA;RU;In Russian) 
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Modeling the dynamic characteristics of the Zirconium-Hafnium 
solvent extraction system via neural networks, 19:4623 (RA;IL) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED AROMATIC HYDROCARBONS 

See also CHLORINATED AROMATIC HYDROCARBONS 

Chemical applications of electrohydraulic cavitation for haz- 
ardous waste control, 19:5130 (RA;US) 

HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS 

Answers to questions of the Advisory Committee on Reactor 
Safeguards relative to the need for retention of government 
land, 19:3806 (R;US) 

Benefits of integrating decontamination and decommissioning 
RCRA/CERCLA site cleanup actions at Hanford, 19:3340 
(R;US) 

Power level history of single-pass Richland reactors, 19:3796 
(R;US) 

HANFORD RESERVATION 
Abandoned Sites 

A preliminary survey of selected structures on the Hanford Site 
for Townsend's big-eared bat (Plecotus townsendii), 19:5330 
(R;US) 

Archaeology 

Fiscal year 1992 report on archaeological surveys of the 100 Ar- 

eas, Hanford Site, Washington, 19:5280 (R;US) 
Buildings 

Use of personal computers in performing a linear modal analy- 

sis of a large finite-element model, 19:3766 (RA;US) 
Environmental Quality 

Hanford Site Environmental Report for calendar year 1992, 

19:3332 (R;US) 
Equipment 

Seismic qualification of non safety class equipment whose fail- 

ure would damage safety class equipment, 19:4725 (RA;US) 
Gamma Logging 

1993 yearly calibration of Pacific Northwest Laboratory's gross 
gamma-ray borehole geophysical logging system, 19:5282 
(R;US) 

Geophysical Surygys 

Geophysical survey for cone penetrometer site, CPT-4, 200 

West area, 19:5471 (R;US) 
Ground Water 

Groundwater Maps of the Hanford Site, December 1992, 

19:5291 (R;US) 
Hydrology 
Hydrologic test plan for the Environmental Remediation Dis- 
posal Facility, 19:3345 (R;US) 
Inventories 
Annual report of tank waste treatability, 19:3223 (R;US) 
Operation 
200 Areas operation monthly report, March 1971, 19:3065 (R;US) 
Permit Applications 

Hanford Facility Dangerous Waste Permit Application, 200 Area 

Effluent Treatment Facility, 19:3142 (R;US) 
Radioactive Effiuents 

Effects of the loss of correlation structure on Phase 1 dose esti- 
mates: Hanford Environmental Dose Reconstruction Project, 
19:3260 (R;US) 

Radioactive Waste Disposal 

Radioactive contamination in liquid wastes discharged to 
ground at separations facilities through December 1960, 
19:3157 (R;US) 

Radioactive liquid waste disposal for June 1964, 19:3159 (R;US) 

Radioactive liquid waste disposal for November 1964, 19:3162 
(R;US) 

Radioactive liquid waste disposal for September 1964, 19:3161 
(R;US) 

Radioactive Waste Facilities 

105-DR Large Sodium Fire Facility closure plan: Revision 1, 

19:3141 (R;US) 





Radioactive Waste Management 

105-DR Large Sodium Fire Facility closure plan: Revision 1, 
19:3141 (R;US) 

Accelerated cleanup of carbon tetrachloride in a radiologically 
contaminated site at the Hanford Site, 19:5202 (RA;US) 

Radioactive Waste Processing 

Development of grout formulations for 106-AN waste: Mixture- 
experiment results and analysis: Volume 1, Narrative and 
recommendations, 19:3184 (R;US) 

Development of grout formulations for 106-AN waste: 
Mixture-experiment results and analysis: Volume 2, Data pre- 
sentation, 19:3185 (R;US) 

Proposed combination of neutralized concentration building 
wastes with neutralized 5-6 and second cycle wastes, 
19:3153 (R;US) 

Radioactive Waste Storage 

Explosion testing for the container venting system, 19:3229 
(R;US) 

Neutron radiation damage from actinide decay and fission in the 
Hanford waste tanks, 19:3174 (R;US) 

Tank characterization report: Tank 241-C-109, 19:3226 (R;US) 

Tank farm surveillance and waste status summary report for 
May 1993, 19:3222 (R;US) 

Remedial Action 

100 Areas CERCLA ecological investigations, 19:5292 (R;US) 

Accelerated cleanup of past practice waste sites on the Hanford 
site, Richland Washington, 19:3272 (RA;US) 

Effective outreach is good public policy, 19:3265 (RA;US) 

Efforts to earn public support and confidence in Hanford site 
cleanup work, 19:3267 (RA;US) 

Environmental Restoration Program Document Control Plan, 
19:5121 (R;US) 

Environmental restoration remedial action quality assurance re- 
quirements document, 19:3904 (RA;US) 

Fiscal year 1992 report on archaeological surveys of the 100 Ar- 
eas, Hanford Site, Washington, 19:5280 (R;US) 

Future site use and cleanup strategy alternatives: The Hanford 
approach, 19:3266 (RA;US) 

Phase 1 remedial investigation report for the 300-FF-1 operable 
unit, 19:3255 (R;US) 

Pretreatment status report on the identification and evaluation of 
alternative processes: Milestone Report No. C064, 19:3233 
(R;US) 

Prioritization and accelerated remediation of groundwater con- 
tamination in the 200 Areas of the Hanford Site, Washington, 
19:5293 (R;US) 

Satety 
Annual report of tank waste treatability, 19:3223 (R;US) 
Safety Engineering 

Generation of artificial earthquake time histories for seismic de- 

sign at Hanford, Washington, 19:3250 (RA;US) 
Separation Equipment 

215 MWD/Ton batch size limits and control in the Bismuth Phos- 
phate Plant, 19:3069 (R;US) 

Feasibility report installation of the 231 Building Isolation Pro- 
cess in 224-T, 19:3072 (R;US) 

Separation Processes 

215 MWD/Ton batch size limits and control in the Bismuth Phos- 
phate Plant, 19:3069 (R;US) 

Authorization for change in operating standards, 221 and 224 
Building, pertaining to process changes during the period 
March 1, 1951—December 1, 1952, 19:3066 (R:US) 

Bismuth Phosphate process under 215 MWD program, 19:3068 
(R;US) 

Feasibility report installation of the 231 Building Isolation Pro- 
cess in 224-T, 19:3072 (R;US) 

Site Characterization 

The Hanford Site’s Gable Mountain structure: A comparison of 
the recurrence of design earthquakes based on fault slip rates 
and a probabilistic exposure model, 19:3248 (RA;US) 

Tanks 

UST-ID robotics: Wireless communication and minimum 
conductor technology, and end-point tracking technology sur- 
veys, 19:3214 (R;US) 


HAZARDOUS MATERIALS 
Environmental Transport 


Terrestrial Ecosystems 
100 Areas CERCLA ecological investigations, 19:5292 (R;US) 
Test Facilities 
Field Lysimeter Test Facility status report IV: FY 1993, 19:3194 
(R;US) 
Waste Management 
Future site use and cleanup strategy alternatives: The Hanford 
approach, 19:3266 (RA;US) 
Hanford Facility Dangerous Waste Permit Application, 200 Area 
Effluent Treatment Facility, 19:3142 (R;US) 
Historical genesis of Hanford Site wastes, 19:3114 (RA;US) 
Waste analysis plan for confirmation or completion of Tank 
Farms backlog waste designation: Revision 1, 19:3143 (R;US) 
HAPO 
Further studies on the recovery of fission products and uranium 
from Purex 1WW, 19:3154 (R;US) 
Hanford Atomic Products Operation Five-Year 
19:3073 (R;US) 
HARD FACING 
Robotic weld overlay coatings for erosion control: Quarterly tech- 
nical progress report, April 1993—June 1993, 19:4353 (R;US) 
HARD SURFACING 
See HARD FACING 
HARMONIC OSCILLATOR MODELS 
Quantum model of oscillator in the space of rational quantum 
numbers, 19:5498 (R;RU;In Russian) 
HARMONIC OSCILLATORS 
Generalized squeezed states from generalized coherent states, 
19:5500 (R;US) 
Quantum harmonic Brownian motion in a general environment: 
A modified phase-space approach, 19:5501 (R;US) 
HARTREE APPROXIMATION 
See HARTREE-FOCK METHOD 
HARTREE-FOCK METHOD 
The relativistic treatment of symmetric and asymmetric nuclear 
matter, 19:5724 (R;US) 
HARVESTING 
Preliminary results of the impacts of intensive harvesting on soil 
chemistry and temperature, 19:3426 (RA;US) 
HAWAII 
Volcanology and volcanic activity with a primary focus on poten- 
tial hazard impacts for the Hawaii geothermal project, 
19:3458 (R;US) 
HAYNES ALLOYS 
Fireside corrosion test of candidate superheater alloys, coatings 
and claddings, 19:4477 (RA;US) 
HAZARDOUS MATERIALS 
Chemical Analysis 
Innovative investigation methodologies and techniques for site 
characterization, 19:5211 (RA;US) 
Containment 
Concrete as secondary containment for interior wall embedded 
waste lines, 19:3234 (R;US) 
High speed door assembly, 19:4752 (PA;US) 
Decontamination 
Chemical applications of electrohydraulic cavitation for haz- 
ardous waste control, 19:5130 (RA;US) 
Emission 
Estimating HAPs and radionuclide emissions from a laboratory 
complex at a nuclear processing site, 19:5295 (R;US) 
Environmental Exposure 
Assessing exposures and risks in heterogeneously contami- 
nated areas: A simulation approach, 19:5355 (RA;US) 
Environmental Exposure Pathway 
Assessing exposures and risks in heterogeneously contami- 
nated areas: A simulation approach, 19:5355 (RA;US) 
Environmental Transport 
Contaminant sorption/desorption rates: Implications for ground- 
water restoration, 19:5208 (RA;US) 
Evaluation of historical and analytical data on the TAN TSF-07 
Disposal Pond, 19:3146 (R;US) 
Regulatory issues and assumptions associated with polymers for 
subsurface barriers surrounding buried waste, 19:5188 (R;US) 
“Smart” pump and treat, 19:5224 (RA;US) 


Program, 
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HAZARDOUS MATERIALS 
Ground Disposal 


Ground Disposal 

Accelerated cleanup of the 316-5 process trenches at the Han- 

ford Site, 19:3277 (RA;US) 
Measuring Methods 

Innovative investigation methodologies and techniques for site 

characterization, 19:5211 (RA;US) 
Oxidation 

Destruction of Representative Navy Wastes Using Supercritical 
Water Oxidation: Final report, 19:4318 (R;US) 

Supercritical water oxidation of colored smoke, dye, and py- 
rotechnic compositions: Final report: Pilot plant conceptual 
design, 19:4667 (R;US) 

Packaging 

A constitutive model for layered wire mesh and aramid cloth fab- 

ric, 19:4755 (R;US) 
Pollution Control 

Applications of pulsed power in advanced oxidation and reduc- 

tion processes for pollution control, 19:3173 (R;US) 
Remedial Action 

Accelerated cleanup of the 316-5 process trenches at the Han- 
ford Site, 19:3277 (RA;US) 

Development of an administrative record system and informa- 
tion repository system on the Hanford Site, Benton County, 
Richland, Washington, 19:3890 (RA;US) 

Groundwater remediation via four case studies, 19:5197 (RA;US) 

Hazardous waste cleanup at federal facilities: Need for an inte- 
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Riverland ERA cleanup sampling and analysis plan, 19:3343 
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nology in oil-fired residential and commercial buildings, 
19:4034 (RA;US) 

HEAT EFFECTS 
See TEMPERATURE DEPENDENCE 
HEAT EXCHANGERS 

An analytical model for particulate deposition on vertical heat 
transfer surfaces in a boiling environment, 19:4809 (R;US) 

Automatic tube cleaning systems for condensers & heat ex- 
changers, 19:4280 (RA;US) 
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Heat Recovery Steam Generator Simulation, 19:4279 (RA;US) 
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and transient annular flow, 19:3594 (R;US) 

Validated heat-transfer and pressure-drop prediction methods 
based on the discrete-element method: Phase 2, two- 
dimensional rib roughness, 19:4784 (R;US) 

HEAT TRANSMISSION 
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HELIUM GENERATION 


HEAVY ION REACTIONS 

See also CARBON 12 REACTIONS 
HELIUM 6 REACTIONS 
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See also CANDU TYPE REACTORS 
HFBR REACTOR 
K REACTOR 
L REACTOR 
R REACTOR 
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The appropriateness of one-dimensional Yucca Mountain hydro- 
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Electro-Optical Effects 
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tapes, coils and test magnets, 19:4501 (R;US) 

Fermi Gas 
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field behaviour of dispersion of High-Tc superconducting pow- 
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phase, 19:5888 (IA;IL) 

Vortex motion and pinning and correlated disorder in HTc super- 
conductors, 19:5875 (IA;IL) 

Magnetic Properties 

Magnetic relaxation in HTSC, 19:5871 (IA;IL) 
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(R;US) 
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HIGHLY ENRICHED URANIUM 
Validation of KENO V.a for highly enriched uranium systems 
with hydrogen and/or carbon moderation, 19:4779 (R;US) 
HIGHWAYS 
See ROADS 
HIPURE PROCESS 
See DESULFURIZATION 
HOFFMAN PROCESS 
See COAL GASIFICATION 
HOG FUEL 
See WOOD WASTES 
HOMOGENEOUS PLASMA 
Experiments on the two-stage dense plasma heating on the 
GOL-3 device, 19:6003 (R;RU;In Russian) 
HONEYCOMB STRUCTURES 
Honeycomb spacer crush stength test results, 19:4778 (R;US) 
HORIZONTAL AXIS TURBINES 
A fatigue costing study of horizontal axis wind turbines, 19:3478 
(R;GB) 
Extraction of modal parameters from an operating HAWT using 
the Natural Excitation Technique (NExT), 19:3485 (R;US) 
HOT GAS CLEANUP 
Fabrication of full scale fiber reinforced hot gas filters by chemi- 
cal vapor deposition, 19:4544 (RA;US) 
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HOT SPRINGS 

Low cost geothermal exploration at Amedee Hot Springs, using 
self-potential and magnetics, 19:3459 (R;US) 

Survey report on geothermal development and environment (hot 
springs), 19:3460 (R;JP;In Japanese) 

HOT WIRE ANEMOMETERS 
Use of hot-wire sensors in liquid metals, 19:5082 (IA;IL) 
HOUSES 

Experimental and numerical analysis of transient air changes in 
buildings: A case study, 19:4099 (RA;DK) 

Household energy use in urban Venezuela: Implications from 
surveys in Maracaibo, Valencia, Merida, and Barcelona- 
Puerto La Cruz, 19:4069 (R;US) 

in vivo/in vitro radon-induced cellular damage, 19:5424 (RA;US) 

Passive solar house design studies. Northern England and 
Scotland. Group 3: Single developer studies, 19:3451 (R;GB) 

Radon 1993. The situation in Sweden, 19:5434 (R;SE;In Swedish) 

The thermal performance and air leakage characteristics of six 
log homes in Idaho: RCDP Cycle 3, 19:4057 (R;US) 

HTGR TYPE REACTORS 
See also HTTR REACTOR 
VG-400 REACTOR 

A350 MW HTR with an annular pebble bed core, 19:3596 (R;CN) 

Calculation of regulation rod worths in the HTGR type reactors, 
19:3741 (IA;RU;in Russian) 

Design concept and safety analysis of the 10 MW HTR test 
module, 19:3595 (R;CN) 

Increased-safety nuclear electric power and heat supply station 
with a modular-type HTGR reactor, 19:3601 (IA;RU;In Russian) 

Installation for studying hydrogen permeability of HTGR struc- 
tural materials, 19:4814 (IA;RU;In Russian) 

Magnitude and reactivity consequences of accidental moisture 
ingress into the modular high-temperature gas-cooled reactor 
core, 19:3613 (RA;US) 

Problems of nuclear science and technique: Scientific-technical 
collection, 19:3600 (I;RU;In Russian) 

Selection and study of friction pairs for HTGR bearing units, 
19:3602 (IA;RU;in Russian) 

Tensile properties of Incoloy 800H and Inconel 690 irradiated to 
low neutron fluences, 19:4352 (R;US) 

HTO 
See TRITIUM COMPOUNDS 
HTTR REACTOR 

Effects of product form and boron addition on the creep damage 
in the modified Hastelloy X alloys in a simulated HTGR helium 
gas environment, 19:4444 (RA;JP) 

HUBBARD MODEL 
The investigation of two-electron bound states in Hubbard 
model, 19:5917 (IA;IL) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 

Development of the NRC’s Human Performance Investigation 
Process (HPIP): Volume 1, Summary, 19:3817 (R;US) 

Development of the NRC's Human Performance Investigation 
Process (HPIP): Volume 3, Development documentation, 
19:3818 (R;US) 

Development of the NRC's Human Performance Investigation 
Process (HPIP): Volume 2, Investigators’s Manual, 19:3652 
(R;US) 

HUMAN FACTORS ENGINEERING 

The development and evaluation of guidelines for the review of 

advanced human-system interfaces, 19:3809 (RA;US) 
HUMAN POPULATIONS 

Australia’s contribution to the IAEA CRP 'Sources of radioactiv- 
ity in the marine environment and their contributions to the 
overall dose assessment from marine radioactivity (MAR- 
DOS)’, 19:5386 (IA;AU) 

Effects of the loss of correlation structure on Phase 1 dose esti- 


mates: Hanford Environmental Dose Reconstruction Project, 
19:3260 (R;US) 





Mission hazard assessment for STARS Mission 1 (M1) in the 
Marshall Islands area, 19:5120 (R;US) 
Peer review of HEDR uncertainty and sensitivity analyses plan, 
19:5432 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 
A comparative study of the character and complexation proper- 
ties of in-situ and extracted humic and fulvic substances, 
19:3132 (R;GB) 
HVAC SYSTEMS 
A visit to the 1991 ISH International Trade Fair, 19:4038 (RA;US) 
HYBRID SYSTEMS 
Merging photovoltaic hardware development with hybrid appli- 
cations in the USA, 19:3445 (R;US) 
Renewable energy systems in Mexico: Installation of a hybrid sys- 
tem: Foreign trip report, January 12-16, 1993, 19:3995 (R;US) 
HYDRAULIC CONDUCTIVITY 
Fresh Kills leachate treatment and minimization study: Volume 
2, Modeling, monitoring and evaluation: Final report, 19:5278 
(R;US) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 
Progress report no. 74, 19:4790 (R;DK) 
HYDRIDATION 
Model calculations for hydride nucleation on oxide-coated 
metallic surfaces: Surface-and-diffusion-related parameters, 
19:4656 (RA;IL) 
HYDROCARBONS 
See also ALKENES 
BENZOPYRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
XYLENES 


Charge-changing collision cross sections of low-energy carbon 
ions with carbon containing molecules, 19:5803 (R;JP;In 
Japanese) 

Microwaves and chemistry: The catalysis of an exciting mar- 
riage, 19:4249 (RA;US) 

[Transition metal activation and functionalization of carbon- 


hydrogen _ bonds]: Progress report, 
1992—November 30, 1993, 19:4647 (R;US) 
HYDROCHLORIC ACID 
Resistance to aqueous corrosion of steels protected by a Cr-Si 
diffusion coating, 19:4467 (RA;US) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
See also ELECTROHYDRODYNAMICS 
MAGNETOHYDRODYNAMICS 

A two-dimensional dispersion module for the TOUGH2 simula- 
tor, 19:5553 (R;US) 

Development of an adjoint sensitivity method for site characteri- 
zation, uncertainty analysis, and code calibration/validation, 
19:5246 (RA;US) 

Dynamics of short-lived energy (velocity) fluctuations in small 
regions of turbulent fluid, 19:4799 (IA;IL) 

Progress report no. 74, 19:4790 (R;DK) 

Turbulence energy spectrum in steady state shear flow, 19:4798 
(IA;IL) 

HYDROELECTRIC POWER PLANTS 

Ventilation analysis of underground hydroelectric power sta- 

tions, 19:4111 (RA;DK) 
HYDROGEN 

A survey of industrial interest in hydrogen-related technologies, 
19:3374 (RA;US) 

Assessments of renewable hydrogen energy systems, 19:3384 
(RA;US) 

Biological hydrogen photoproduction (Task B), 19:3436 (RA;US) 

Ceramic membranes for high temperature hydrogen separation, 
19:4537 (RA;US) 

Convergent close-coupling calculations of low-energy positron- 
atomic-hydrogen scattering, 19:5799 (R;AU) 


December 1, 


HYDROGENATION 


Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical 
status report, April i—June 30, 1993, 19:3038 (R;US) 

Energy spectriim of self-acting electrically-charged particles, 
19:5620 (IA;RU;In Russian) 

Environmental effects on iron aluminides, 19:4462 (RA;US) 

Experimental studies of equation of gases state for hydrogen 
and deuterium, 19:5805 (R;CN;in Chinese) 

Fluids at high shock pressures and temperatures and some 
thoughts about future possibilities, 19:5562 (R;US) 

Gas separation membrane use in the refinery and petrochemi- 
cal industries, 19:3008 (RA;US) 

Gaseous fuel transport line leakage-natural gas compared to 
hydrogen, 19:3385 (RA;US) 

Light by light scattering contribution to muonium and hydrogen 
hyperfine splitting, 19:5810 (R;RU) 

Photobiological hydrogen production using whole-cell or cell- 
free systems, 19:3377 (RA;US) 

Solar energy conversion with cyanobacteria, 19:3376 (RA;US) 

Statistic properties of energy levels of the simplest electromag- 
netic systems, 19:5790 (IA;RU;In Russian) 

Trapped electrons in solid hydrogen, 19:5821 (R;US) 

HYDROGEN 1 MINUS BEAMS 
A new method of ion beam diagnostics, 19:4927 (R;RU) 
HYDROGEN 1 TARGET 

Analysing power in inclusive z*, x mesons production at large 
Xg¢ using 200 GeV polarized proton beams, 19:5649 (R;RU;in 
Russian) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN DONOR REACTIONS 

See HYDROGEN TRANSFER 
HYDROGEN FUEL CELLS 

Performance characteristics of an electrochemically powered 
turboprop: A comparison with state of the art gas turbines, 
19:4011 (RA;US) 

HYDROGEN GENERATION 

See INTERSTITIAL HYDROGEN GENERATION 
HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN MINUS 1 BEAMS 

See HYDROGEN 1 MINUS BEAMS 
HYDROGEN PRODUCTION 

Photoelectrochemical production of hydrogen, 19:3378 (RA;US) 
HYDROGEN STORAGE 

A new system for the evaluation of hydrogen storage com- 

pounds, 19:3383 (RA;US) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 

Catalytic membranes for facilitating the water-gas shift reaction, 
19:2901 (R;US) 

Environmental effects on iron aluminides, 19:4469 (RA;US) 

High temperature membranes for H2S and SO2 separations: 
Quarterly progress report, April 1, 1993-June 30, 1993, 
19:4621 (R;US) 

Hydrogen and sulfur production from hydrogen sulfide wastes, 
19:3375 (RA;US) 

Plasma-chemical treatment of hydrogen sulfide in natural gas 
processing: Final report, May 1991—December 1992, 19:3037 
(R;US) 

HYDROGEN TRANSFER 

Anomalous H/D isotope effect in hydrogen bonded systems: H- 
bonded cyclic structures and transfers of protons, 19:4643 
(R;FR) 

HYDROGENATION 

Effect of pretreating of host oil on coprocessing: Quarterly 

progress report, April 1, 1993—June 30, 1993, 19:3009 (R;US) 
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HYDROGENATION 


Probe molecule studies: Active species in alcohol synthesis: 
Eleventh quarterly report, April 1993—June 1993, 19:2917 
(R;US) 

HYDROLOGY 
Coupled hydro-geochemical processes and their significance for 
Yucca Mountain Site Characterization, 19:3220 (R;US) 
HYDROMAGNETIC WAVES 
See also ALFVEN WAVES 
MAGNETOACOUSTIC WAVES 

Nonlinear waves along the inclined electrically conducting liquid 
layer, 19:5970 (IA;IL) 

The magnetic field influence on characteristics of free surface 
liquid metal film waves, 19:5940 (IA;IL) 

HYFLEX PROCESS 
See COAL GASIFICATION 


IBR-1 
See IFR REACTOR 
IBR-2 REACTOR 

On the possibility of the operative production quality control us- 
ing multivariate data classification methods, 19:3791 (R;RU;In 
Russian) 

IDAHO 

Quaternay faulting along the southern Lemhi fault near the 
idaho National Engineering Laboratory Southeastern Idaho, 
19:5461 (RA;US) 

IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO CHEMICAL PROCESSING PLANT 

Seismic scoping evaluation of high level liquid waste tank vaults 

at the Idaho Chemical Processing Plant, 19:3121 (RA;US) 
IDAHO NATIONAL ENGINEERING LABORATORY 

Addressing earthquakes strong ground motion issues at the 
idaho National Engineering Laboratory, 19:3298 (RA;US) 

DOE performance indicators for 2nd quarter CY 1993, 19:3937 
(R;US) 

Environmental Restoration and Waste Management Site- 
Specific Plan for Fiscal Year 1993, 19:3318 (R;US) 

Factors affecting thermal infrared images at selected field sites, 
19:5266 (R;US) 

Geoscience investigations for seismic and volcanic hazards as- 
sessments at the Idaho National Engineering Laboratory, 
19:3300 (RA;US) 

Idaho National Engineering Laboratory Nonradiological Waste 
Management Information for 1992 and record to date, 
19:3134 (R;US) 

Quaternay faulting along the southern Lemhi fault near the 
Idaho National Engineering Laboratory Southeastern Idaho, 
19:5461 (RA;US) 

Radioactive Waste Management Information for 1992 and 
record-to-date, 19:3133 (R;US) 

Radionuclides, inorganic constituents, organic compounds, and 
bacteria in water from selected wells and springs from the 
southern boundary of the Idaho National Engineering Labora- 
tory to the Hagerman Area, Idaho, 1991, 19:5317 (R;US) 

Statistical summaries of streamflow data for selected gaging 
stations on and near the Idaho National Engineering Labora- 
tory, Idaho, through September 1990, 19:5318 (R;US) 

User’s Guide: Database of literature pertaining to the unsatu- 
rated zone and surface water-ground water interactions at the 
Idaho National Engineering Laboratory, 19:5316 (R;US) 

IFR REACTOR 

Actinide behavior in the integral fast reactor: Progress report, 

May 1, 1992—April 30, 1993, 19:3660 (R;US) 
ILLINOIS 

The National Energy Strategy: A balanced program?: Proceed- 
ings of the nineteenth annual Illinois energy conference, 
19:3968 (R;US) 

ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 


654 ERA Vol. 19, No. 2 


IMAGE PROCESSING 

Remote sensing, imaging, and signal engineering, 19:4769 

(R;US) 
IMIDAZOLES 

See also BENZIMIDAZOLES 

Synthesis of 4-imidazoleacrylic acid labeled with tritium, 
19:4702 (RA;IL) 

IMMOBILIZED CELLS 

Removal of CO» from flue gases by algae: [Quarterly] technical 

report, March 1, 1993—May 31, 1993, 19:3523 (R;US) 
IMPACT SHOCK 

(BARS) — Bibliographic Retrieval System Sandia shock compres- 
sion (SSC) database shock physics index (SPHINX) database: 
Volume 3, UNIX version Systems Guide, 19:5559 (R;US) 

Design study of fiber-composite penetrator cases, 19:5093 
(R;US) 

Measuring the dynamic compression and release behavior of 
rocks and grouts associated with HYDROPLUS, 19:5469 
(RUS) 

IMPACT TESTS 
Users manual for CATNIP: A computer analysis tool for normal 
impact penetration, 19:4818 (R;US) 
IMPERFECTIONS 
See DEFECTS 
IN CORE INSTRUMENTS 

Works Technical Department progress report, April 1964, 

19:3804 (R;US) 
IN-SITU GASIFICATION 
Utilization of underground coal gasification to provide electric 
power and emerging nations, 19:2905 (RA;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 

AFCT incinerator technology and design survey: Trip report, 

December 7-8, 1977, 19:3212 (R;US) 
INCOLOY 800H 

Tensile properties of Incoloy 800H and Inconel 690 irradiated to 

low neutron fluences, 19:4352 (R;US) 
INCOMPRESSIBLE FLOW 

CCM Continuity Constraint Method: A finite-element compu- 
tational fluid dynamics algorithm for incompressible 
Navier-Stokes fluid flows, 19:4807 (R;US) 

Effective properties for two-phase incompressible immiscible 
flow in heterogeneous formations, 19:4791 (RA;DK) 

Iterative methods for the detection of Hopf bifurcations in finite 
element discretisation of incompressible flow problems, 
19:4783 (R;GB) 

INCONEL 600 

Primary water stress corrosion cracking of Alloy 600: Effects of 
processing parameters, 19:4493 (R;US) 

Thermally activated low temperature creep and primary water 
stress corrosion cracking of NiCrFe alloys, 19:4495 (R;US) 

INCONEL 625 

Effect of irradiation on the stress corrosion cracking behavior of 
Alloy X-750 and Alloy 625, 19:4494 (R;US) 

The effect of temperature upon the fatigue crack propagation 
behavior of Alloy 625, 19:4491 (R;US) 

INCONEL 690 

Tensile properties of Incoloy 800H and Inconel 690 irradiated to 

low neutron fluences, 19:4352 (R;US) 
INCONEL 718 

Spallation radiation damage and dosimetry for accelerator 

transmutation of waste applications, 19:3176 (R;US) 
INCONEL X750 

Effect of irradiation on the stress corrosion cracking behavior of 
Alloy X-750 and Alloy 625, 19:4494 (R;US) 

Strain energy density: Distance criterion for the initiation of 
hydrogen-induced cracking of Alloy X-750, 19:4492 (R;US) 

Thermally activated low temperature creep and primary water 
stress corrosion cracking of NiCrFe alloys, 19:4495 (R;US) 





INDIUM ALLOYS 

Experimental determination of the Cu-In-Pb ternary phase dia- 

gram, 19:4484 (R;US) 
INDIUM ANTIMONIDES 

MBE grown Ill-V strain relaxed buffer layers and superlattices 
characterized by atomic force microscopy, 19:4603 (R;US) 

Studies of thin-film growth, adsorption, and oxidation by in situ, 
real-time, and ex situ ion beam analysis, 19:4613 (R;US) 

INDIUM ARSENIDES 

MBE grown Ill-V strain relaxed buffer layers and superlattices 

characterized by atomic force microscopy, 19:4603 (R;US) 
INDIUM OXIDES 

Relation between electro optical properties and Inz Og thin film 
structures produced using paralyzer spray method, 19:4368 
(IA;IR;In Persian) 

INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 
See also BIOMASS CONVERSION PLANTS 
CHEMICAL PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 
Cogeneration 

Demand Side Dispatching, Part 1: A novel approach for indus- 

trial load shaping applications, 19:4282 (RA;US) 
Energy Audits 

Conducting energy reviews and audits of your own plant, 
19:3851 (RA;US) 

Industrial energy auditing: An opportunity for improving energy 
efficiency and industrial competitiveness, 19:4248 (RA;US) 

Insights into industrial energy auditing from the EADC program: 
An academic perspective, 19:4277 (RA;US) 

Process energy audit for large industries, 19:3852 (RA;US) 

Using DOE industrial energy audit data for utility program de- 
sign, 19:4276 (RA;US) 

Energy Conservation 

Brayton solvent recovery heat pump technology update, 
19:4287 (RA;US) 

Conducting energy reviews and audits of your own plant, 
19:3851 (RA;US) 

Dow's Energy/WRAP Contest: A 12-yr energy and waste reduc- 
tion success story, 19:3955 (RA;US) 

Energy efficiency improvement by measurement and control: A 
case study of reheating furnaces in the steel industry, 
19:4264 (RA;US) 

Five common energy conservation projects in small and 
medium-sized industrial plants, 19:4267 (RA;US) 

identifying savings opportunities, 19:4266 (RA;US) 

Industrial energy auditing: An opportunity for improving energy 
efficiency and industrial competitiveness, 19:4248 (RA;US) 

Industrial gases as a vehicle for competitiveness, 19:4258 
(RA;US) 

Insights into industrial energy auditing from the EADC program: 
An academic perspective, 19:4277 (RA;US) 

Kieffer Paper Mill's recycled fiber mill and PSI Energy's High Ef- 
ficiency Motors Plan, 19:4049 (RA;US) 

Managing in-house energy resources for competitive advan- 
tage, 19:3956 (RA;US) 

Process energy audit for large industries, 19:3852 (RA;US) 

Using DOE industrial energy audit data for utility program de- 
sign, 19:4276 (RA;US) 

Utilities inspection technologies, 19:4285 (RA;US) 

Energy Consumption 

Measuring and understanding energy efficiency changes in 

manufacturing, 19:4047 (RA;US) 
Energy Efficiency Standards 

Environmental protection through energy efficiency: Catalyzing 

new opportunities, 19:4262 (RA;US) 
Energy Management 

Demand Side Dispatching, Part 1: A novel approach for indus- 

trial load shaping applications, 19:4282 (RA;US) 


INSULATORS (ELECTRICAL) 


Demand Side Management (DSM) through absorption refrigera- 
tion systems, 19:4259 (RA;US) 

Industrial demand-side management in Texas, 19:3982 (RA;US) 

Industrial rates and demand-side management programs, 
19:3983 (RA;US) 

Energy Models 
Hoechst Celanese Energy Model, 19:4247 (RA;US) 
Environmental Impacts 

NO, dispatching in plant utility systems using existing tools, 

19:3511 (RA;US) 
Heating Systems 

A coal-fired combustion system for industrial process heating 
applications: Quarterly technical progress report, April 1993— 
June 1993, 19:4823 (R;US) 

Maintenance 

Management applications of maintenance reports, 19:4050 
(RA;US) 

Waste Management 

Dow’s Energy/WRAP Contest: A 12-yr energy and waste reduc- 
tion success story, 19:3955 (RA;US) 

INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 

3-D high resolution x-ray tomography for small objects, 19:3371 
(RA;JP) 

From tomography to voludensitometry: radiation detectors for 
industrial control and medical instrumentation, 19:4972 
(R;FR;In French) 

Image detectors in industrial radiography: state of thinks and 
perspectives, 19:4976 (R;FR;In French) 

INDUSTRIAL SECTOR 

See INDUSTRY 

INDUSTRIAL WASTES 

The energy impact of industrial recycling and waste exchange, 
19:4246 (RA;US) 

Waste Material Management: Energy and materials for industry, 
19:4291 (R;US) 

INDUSTRY 

See also COAL INDUSTRY 

ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
WIND POWER INDUSTRY 

EPRI's industrial energy management program, 19:4245 (RA;US) 

The energy impact of industrial recycling and waste exchange, 
19:4246 (RA;US) 

INERTIAL GUIDANCE 

On the application of Allan variance method for Ring Laser Gyro 

performance characterization, 19:5092 (R;US) 
INFORMATION SYSTEMS 

Feasibility study on construction of a global environemnt re- 
search and development information network, 19:3925 
(I;JP;in Japanese) 

Remedial action assessment system (RAAS) - A computer- 
based methodology for conducting feasibility studies, 19:3911 
(RA;US) 

INJECTION WELLS 

Chemical tracer test at the Dixie Valley geothermal field, 
Nevada: Geothermal Reservoir Technology research pro- 
gram, 19:3462 (R;US) 

INPUT WELL 

See INJECTION WELLS 
INSPECTOR GENERAL (US DOE) 

See US DOE INSPECTOR GENERAL 
INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATORS (ELECTRICAL) 

See ELECTRICAL INSULATORS 
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INTEGRATED CIRCUITS 


INTEGRATED CIRCUITS 
High performance static latches with complete single event up- 
set immunity, 19:4839 (PA;US) 
INTERCONNECTED POWER SYSTEMS 
Grid connection of photovoltaic systems, 19:3443 (R;GB) 
Guidelines on the grid connection of photovoltaic systems, 
19:3444 (R;GB) 
INTERFACES 
Magnetic properties of the three dimensional Ising model with 
interface single-ion anisotropy, 19:5540 (R;XA) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERGOVERNMENTAL COOPERATION 
Strategic planning of an integrated program for state oversight 
agreements, 19:3884 (RA;US) 
INTERMEDIATE VECTOR BOSONS 
See also W MINUS BOSONS 
W PLUS BOSONS 
Z NEUTRAL BOSONS 
Direct tests of quartic vector bosons couplings in yy—+W*tW— 
and +-~y—+ZZ: The use of polarized spectra, 19:5695 (R;FR) 
Electro-Weak, QCD and top physics at the Tevatron, 19:5644 
(R;US) 
Production of a photon, a Z or a standard Higgs in association 
with a W pair at a -yy collider, 19:5667 (R;FR) 
INTERMETALLIC COMPOUNDS 
The microstructure and mechanical properties of mechanically 
alloyed Ti-Al intermetallic compounds, 19:4429 (RA;JP) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
Ceramic Technology Project semiannual progress report, Octo- 
ber 1992—March 1993, 19:4549 (R;US) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 


INTERNATIONAL ORGANIZATIONS 
See also JINR 


Feasibility study on construction of a global environemnt re- 


search and development information network, 
(l;JP;in Japanese) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSTITIAL HELIUM GENERATION 
Multi-group helium and hydrogen production cross section li- 
braries for fusion neutronics design, 19:5781 (R;JP) 
INTERSTITIAL HYDROGEN GENERATION 
Multi-group helium and hydrogen production cross section li- 
braries for fusion neutronics design, 19:5781 (R;JP) 
INTRUSION DETECTION SYSTEMS 


Detection of illegal border crossing, a pattern recognition ap- 
proach, 19:4776 (R;US) 
Granite Sentry Video Distribution Subsystem final operational 
capability power circuit loading report, 19:5088 (R;US) 
INSENS sensor system, 19:4775 (R;US) 
INVARIANCE PRINCIPLES 
See also CP INVARIANCE 
Nuclear Theory Group, University of Washington recent and 
planned research: [Annual report, April 1992-April 1993], 
19:5614 (R;US) 
INVENTORIES 
Inner-City Energy and Environmental Education Consortium: In- 
ventory of existing programs: Appendix 13.5, 19:3848 (R;US) 
INVESTIGATIONS 
Chaos and remedial investigations, 19:3910 (RA;US) 
1ODIDES 
See also CESIUM IODIDES 
Solidification of iodide ions by reaction with Bi2O3, 19:4712 
(RA;JP) 
IODINE 


Body growth considerations in age-specific dosimetry: Final re- 
port, 19:5417 (R;US) 


19:3925 


IODINE 123 

Automated production of L-3 ['*%l]-iodo -a- methyltyrosine - a 
SPECT imaging agent for diagnosis of tumours, 19:4707 
(IA;AU) 

IODINE 125 

Limitation of absolute activity determination of 1251 Sources, 

19:4984 (RA;iL) 
IODINE 131 

IPSN monitoring capabilities and information networks in acci- 
dental situation, 19:5371 (R;FR) 

Integrated task plans for the Hanford Environmental Dose Re- 
construction Project, June 1992 through May 1994, 19:5433 
(R;US) 

Sources of radioactivity, 19:3256 (R;US) 

IODINE COMPOUNDS 

See also !ODIDES 

Comparative studies of UV-induced DNA cleavage by structural 
isomers of an iodinated DNA ligand, 19:5396 (IA;AU) 

IODINE IODIDES 

See IODINE 

IODOURACILS 
Sensitisation of DNA by incorporation of iodine or bromine, 
19:5394 (IA;AU) 
ION BEAMS 
See also ARGON 40 BEAMS 
HYDROGEN 1 MINUS BEAMS 
KRYPTON 84 BEAMS 
NEON 20 BEAMS 

A scintillating fiber beam halo detector for heavy ion beam diag- 
nostics, 19:4939 (R;US) 

Center for Beam Physics, 1992, 19:4889 (R;US) 

Critical temperatures for crystalline beam, 19:4873 (R;US) 

Molecular Dynamics simulations of the crystallization of ion 
beams in alternating focusing fields, and for curved trajecto- 
ries, 19:4871 (R;US) 

Ona theory of two-beam mechanisms of charged particle accel- 
eration in electrodynamic structures, 19:4892 (R;US) 

Signal generation in gas detectors, 19:4910 (R;US) 

Stochastic cooling and intra-beam scattering in RHIC, 19:4874 
(R;US) 

Summary talk on beam crystallization, 19:4872 (R;US) 

The production of accelerated radioactive ion beams, 19:5503 
(R;US) 

Transverse beam dampers for the Brookhaven AGS, 19:4907 
(R;US) 

Wake-field and space charge effects on high brightness beams - 
calculations and measured results for the laser excited photo- 
electrons at BNL-ATF, 19:4880 (RA;US) 

ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-MOLECULE COLLISIONS 

Experimental approaches to intermediate energy. Heavy ion 
collisions: nuclear interferometry and fragment detection, 
19:5056 (R;SE) 

ION EXCHANGE CHROMATOGRAPHY 

The use of on-line ion chromatography for high temperature and 

high pressure reaction studies, 19:4637 (R;US) 
ION EXCHANGE MATERIALS 
Effects of ionizing radiation on modern ion exchange materials, 
19:4626 (R;US) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION IMPLANTATION 

First results from the Los Alamos plasma source ion implanta- 

tion experiment, 19:5850 (R;US) 
ION PROPULSION 

Nuclear electric propulsion for future NASA space science mis- 

sions, 19:3639 (R;US) 
ION SCATTERING ANALYSIS 

Pulsed ion beam surface analysis (PIBSA) as a means of in-situ 

real-time analysis of thin films during growth, 19:4612 (R;US) 
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ION SOURCES 
Improved production of N* ions from a multicusp ion beam ap- 
paratus, 19:5506 (PA;US) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
ION-MOLECULE COLLISIONS 
Collisions between multiply charged ions and molecules, 
19:5796 (R;FR) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION 
See also PHOTOIONIZATION 
Conversion of ADC pulse heights into MIP units (NUMASS test 
data, September 1991), 19:5069 (R;SE) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
High counting rate resistive-plate chamber, 19:4980 (R;US) 
IONIZED GASES 
Electron energy degradation in irradiated gases, 19:4688 (IA;AU) 
Electron energy loss in irradiated molecular gases, 19:4689 
(IA;AU) 
IONIZING RADIATIONS 
See also GAMMA RADIATION 
X RADIATION 
Biological effects and hazards of radiation exposure, 19:5359 
(RA;AU) 
Biological important damage caused by ionizing radiation, 
19:5382 (IA;AU) 
Manual on the medical management of individuals involved in 
radiation accidents, 19:5365 (R;AU) 
Natural sources of ionizing radiation in Europe, 19:5267 (R;XE) 
Radiation induced apoptosis, 19:5389 (IA;AU) 
The measurement of a, 6 and gamma radiations, 19:3361 
(RA;AU) 
IONOPHORESIS 
See ELECTROPHORESIS 
IONS 
See also CARBON IONS 
CATIONS 
COBALT IONS 
MOLYBDENUM IONS 
MULTICHARGED IONS 
NITROGEN IONS 
THULIUM IONS 
VANADIUM IONS 
Groundwater quality assessment for the Bear Creek Hydrogeo- 
logic Regime at the Y-12 Plant: 1991 groundwater quality data 
and calculated rate of contaminant migration, 19:5329 (R;US) 
IRON 
A thermodynamic analysis of melt immiscibility and its implica- 
tions during vitrification, 19:5192 (RA;US) 
Dislocation theory of melting for iron, revisited, 19:5467 (R;US) 
lron—what is melt?, 19:4489 (R;US) 
Negative viscosity of the ferrofluids: Theory and experiment, 
19:5937 (IA;IL) 
Physics of iron, 19:4346 (R;US) 
IRON ALLOYS 
See also ALLOY-NISOCR22FE18MO9 
IRON BASE ALLOYS 
PERMALLOY 
Electro-spark deposited coatings for fossil energy environments, 
19:4470 (RA;US) 
Experimental measurement of local displacement and chemical 
pair correlations in crystalline solid solutions, 19:4347 (R;US) 
Radiation induced o-phase formation in CrFe alloys, 19:4393 
(RA;RU;In Russian) 
Structure of as-deposited and heat-treated iron-zine coatings 
from chloride bath, 19:4482 (R;US) 
The electrochemical behavior of the AlsFe intermetallic com- 
pound and localized corrosion of impure 1100 Al, 19:4481 
(R;US) 


ISOCHRONOUS CYCLOTRONS 


IRON BASE ALLOYS 
See also ALLOY-FE44NI33CR21 
STEELS 
Commercialization 
Development of ductile Fe3Al-based aluminides, 
(RA;US) 
Corrosion 
Aqueous corrosion and corrosion-sensitive embrittlement of 
Fe3Al-based and lean-aluminum iron aluminides, 19:4465 
(RA;US) 
Corrosion performance of iron aluminides, 19:4466 (RA;US) 
Environmental effects on iron aluminides, 19:4469 (RA;US) 
Fireside corrosion test of candidate superheater alloys, coatings 
and claddings, 19:4477 (RA;US) 
Elasticity 
Elastic behavior of iron and nickel aluminides, 19:4468 (RA;US) 
Electrodeposition 
Electro-spark deposited coatings for fossil energy environments, 
19:4470 (RA;US) 
Embrittlement 
Aqueous corrosion and corrosion-sensitive embrittlement of 
Fe3Al-based and lean-aluminum iron aluminides, 19:4465 
(RA;US) 
Hydrogen induced embrittlement of Fe3Al alloy FA-129 under 
cyclic loading, 19:4464 (RA;US) 
Extrusion 
Fabrication of advanced iron aluminide-ciad 304 austenitic 
stainless steel tubing, 19:4474 (RA;US) 
Fracture Properties 
Hydrogen induced embrittlement of Fe3Al alloy FA-129 under 
cyclic loading, 19:4464 (RA;US) 
Mechanical Properties 
Development of ductile FegAl-based aluminides, 
(RA;US) 
Mechanical properties of iron-aluminum alloys, 19:4463 (RA;US) 
The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 19:4462 (RA;US) 
Microstructure 
The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 19:4462 (RA;US) 
Tensile Properties 
Low-aluminum-content iron-aluminum alloys, 19:4461 (RA;US) 
Tensile properties of as-cast iron-aluminide alloys, 19:4458 
(RA;US) 
Weldability 
Weldability of iron aluminides, 19:4459 (RA;US) 
Weldability of polycrystalline aluminides, 19:4460 (RA;US) 
Young Modulus 
Elastic behavior of iron and nickel aluminides, 19:4468 (RA;US) 
IRON COMPLEXES 
See also FERROCYANIDES 
Catalytic oxidation of hydrocarbons by dinuclear iron com- 
plexes: Progress report, 19:5332 (R;US) 
IRR-1 REACTOR 
The IRR1 controller, 19:3738 (RA;IL) 
IRRADIATION CHANNELS 
See EXPERIMENTAL CHANNELS 
ISING MODEL 
3D-Ising model as a string theory in three-dimensional eu- 
clidean space, 19:5598 (R;FR) 
Magnetic properties of a transverse spin-1 Ising model with ran- 
dom crystal field interactions, 19:5541 (R;XA) 
ISLAMABAD REACTOR PAKISTAN 
See PARR REACTOR 
ISLANDS 
Systems export from island to island, 19:3940 (R;DK;in Danish, 
English) 
ISOBARS (NUCLEON) 
See N*BARYONS 
ISOCHRONOUS CYCLOTRONS 
Compact isochronous cyclotron CIC-35 (parameters choice), 
19:4865 (R;RU;In Russian) 
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ISOCYANATES 


ISOCYANATES 

DIPPER project 871 determination of ideal-gas enthalpies of for- 
mation for key compounds, The 1991 project results, 19:4665 
(R;US) 

ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 

ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 

ISOTOPE PRODUCTION 

Production of Se via the ”>As(p,3n) reaction using Cu3As- 
alloy as target material, 19:3358 (RA;IL) 

ISOTOPE RATIO 

Isotope ratio measurements of U, Pb, Hf and Nd in solutions 
and of Pb glasses with a double focusing multiple collector 
ICP-MS, 19:4622 (RA;IL) 

New FORTRAN computer programs to acquire and process iso- 
topic mass spectrometric data: Operator's manual, 19:4627 
(R;US) 

ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISRAEL ATOMIC ENERGY COMMISSION 
Research laboratories annual report 1992, 19:5563 (R;IL) 
ISRAELI RESEARCH REACTOR-1 
See IRR-1 REACTOR 


J 


JAERI 
Health physics in JAERI No. 35 (April 1, 1992 ~ March 31, 
1993), 19:5414 (R;JP;iIn Japanese) 
JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Outlook for coal and air quailty legislation in Japan, 19:2975 
(RA;US) 
Recent activities of electromagnetic processing of materials in 
Japan, 19:4370 (IA;IL) 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JECCO PROCESS 
See DESULFURIZATION 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
JETS 
A high resolution jet analysis for LEP, 19:5668 (R;FR) 
Liquid jet impingement cooling with diamond substrates for ex- 
tremely high heat flux applications, 19:4786 (R;US) 
JINR 
JINR rapid communications, 19:5702 (R;RU;In Russian) 
JINR SYNCHROTRON 
Betatron tune correction schemes in nuclotron, 
(R;RU;In Russian) 
Measuring instruments for galvanic circuits isolation in systems 
of the synchrophasotron magnetic field correction, 19:4928 
(R;RU;In Russian) 
JMTR REACTOR 
In-situ tests in the JMTR, 19:3787 (RA;JP) 
JOINT INSTITUTE FOR NUCLEAR RESEARCH 
See JINR 
JOINTS 
See also BOLTED JOINTS 
WELDED JOINTS 
Testing composite-to-metal tubular lap joints, 19:3482 (R;US) 
JOSEPHSON JUNCTIONS 
Second international Israeli conference on High Te Supercon- 
ductivity: Scientific program and abstracts, 19:5863 (I;IL) 
The bases for the development of high-temperature integrated 
squid-systems: SQUIDs and their applications, 19:5859 
(R;RU) 
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Thermodynamics of two dimensional Josephson Junctions, 
19:5882 (IA;IL) 
Weak-link behaviour in High-Tc superconductors, 19:5926 (IA;IL) 
JOULE HEATING 
Engineering-scale tests of in situ vitrification to PCB and ra- 
dioactive contaminated soils, 19:5193 (RA;US) 
Potential for using a six-phase alternating current power supply 
for in situ vitrification, 19:5194 (RA;US) 
JRR-3M REACTOR 
The High Resolution Neutron Powder Diffractometer at JRR-3M, 
19:3788 (RA;JP) 
JUNIPERUS 
See CEDARS 


K 


K CODES 

Validation of KENO V.a for highly enriched uranium systems 

with hydrogen and/or carbon moderation, 19:4779 (R;US) 
K REACTOR 

Geotechnical investigation for seismic issues for K-reactor area 
at Savannah River Site, 19:3752 (RA;US) 

Ground motion for the design basis earthquake at the Savannah 
River Site, South Carolina based on a deterministic approach, 
19:3753 (RA;US) 

Works Technical Department progress report, April 1964, 
19:3804 (R;US) 

KANSAS CITY PLANT 

Structural load inventory database for the Kansas City Plant, 

19:4744 (R;US) 
KAON PLUS REACTIONS 

What can be learned about meson nucleon interactions and nu- 

clear structure from K* total cross sections, 19:5737 (R;US) 
KAONS 

Electromagnetic form factors contribution to generalized mag- 
netic polarizabilities of pions, kaons, and nucleons, 19:5685 
(IA;RU;In Russian) 

The questions of CP-violation in K- and B-mesons, 19:4509 
(R;RU) 

KAPPA-725 RESONANCES 

See MESONS 

KERMA 

A new approach for establishing a primary standard of Kerma in 

air, in a ©°Co gamma ray beam, 19:5370 (R;FR) 
KEROGEN 
Solid-state ‘*C NMR Analyses of Samples from Leg 139 of the 
Ocean Drilling Program, 19:5463 (R;US) 

KEROSENE 

Fuel oil and kerosene sales 1992, 19:3015 (R;US) 
KILN INCINERATORS 

See INCINERATORS 
KINEMATICS (PARTICLE) 

See PARTICLE KINEMATICS 
KINETICS EQUATIONS (REACTOR) 

See REACTOR KINETICS EQUATIONS 
KNOCK-ON ELECTRONS 

See ELECTRONS 
KNU-10 REACTOR 

See ULCHIN-2 REACTOR 
KOBAYASHI-MASKAWA MATRIX 

Cabibbo-Kobayashi-Maskawa Mixing in Superstring derived 
Standard-like Models, 19:5603 (R;IL) 

Fermion masses and CKM mixing, 19:5566 (R;US) 

KRYPTON 84 

Collisions between multiply charged ions and molecules, 

19:5796 (R;FR) 
KRYPTON 84 BEAMS 


Single-electron capture following 120 KeV Ne®*, Ar®+ and Kr°+- 
Li collisions, 19:5797 (R;FR) 





L 


L CAPTURE 
Strong projectile-core effect in the |-distribution of the capture 
electron in collisions of highly charged ions with a Li(2a) tar- 
get, 19:5795 (R;FR) 
L REACTOR 
Steel Creek primary producers: Periphyton and seston, L- 
Lake/Steel Creek Biological Monitoring Program, January 
1986—December 1991, 19:3770 (R;US) 
Works Technical Department progress report, April 1964, 
19:3804 (R;US) 
L WAVES 
See SEISMIC SURFACE WAVES 
LA SALLE COUNTY-2 REACTOR 
Comparison of TRAC-BF1 calculations with the LaSalle 2 insta- 
bility event, 19:3805 (R;US) 
LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
Automated production of L-3 ['?5l]-iodo -a- methyltyrosine - a 
SPECT imaging agent for diagnosis of tumours, 19:4707 
(IA;AU) 
LABELLING 
Radiopharmaceutical labelling and quality control, 19:4706 
(IA;AU) 
LABORATORIES 
Report on the inspection of the policies and procedures for the 
designation and continuation of the Department of Energy's 
Federally Funded Research and Development Centers (Con- 
tains a table listing the Department of Energy's Federally 
Funded Research and Development Centers.), 19:3849 (R;US) 
LABORATORY BUILDINGS 
Optimization of the velocity of air providing dynamic contain- 
ment at openings, 19:4106 (RA;DK) 
LABORATORY EQUIPMENT 
See also MANIPULATORS 
A design of experiments approach to an optimized SC- 
i/megasonic clean for sub-0.15 micron particle removal, 
19:4758 (R;US) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
1990 results with polarized protons and antiprotons (E704), 
19:5639 (R;US) 
A single particle energies, 19:5704 (R;US) 
LAMPF LINAC 
Virtual data, 19:4933 (R;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
On using rational enzyme redesign to improve enzyme- 
mediated microbial dehalogenation of recalcitrant substances 
in deep-subsurface environments, 19:5284 (R;US) 
LAND RECLAMATION 
Unified theory of sciences for implementation of environmental 
restoration at Department of Energy sites, 19:3263 (RA;US) 
LAND USE 
Renewable biomass energy: Understanding regional scale envi- 
ronmental impacts, 19:3425 (RA;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANDSAT SATELLITES 
Study of the Nevada Test Site using Landsat satellite imagery, 
19:5115 (R;US) 
LANDSCAPING 
Survey report on geothermal development and environment 
(landscape), 19:3461 (R;JP;iIn Japanese) 
LANDSLIDES 
Annotated bibliography: Marine geologic hazards of the Hawai- 
ian Islands with special focus on submarine slides and 
turbidity currents, 19:5464 (R;US) 


LATTICE DEFECTS 


LANGMUIR OSCILLATIONS 

See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 
LANL 

Reassessment of seismic hazards at the Los Alamos National 

Laboratory, 19:3297 (RA;US) 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 

See also LANTHANUM OXIDES 

Advanced ceramic materials and electrochemical processes at 
interfaces, 19:4547 (RA;US) 

LANTHANUM OXIDES 

Microscopic study of local structure and charge distribution in 
metallic LagCuO4,5, 19:4554 (R;US) 

Processing of LaCrO3 for solid oxide fuel cell applications, 
19:4023 (R;US) 

Thermodynamic calculation of phase equilibria in oxide complex 
systems: prediction of some selected fission products (BaO, 
SrO, La2O3) releases, 19:3549 (R;FR) 

LAPPS 

137Cs in the population in inland north Sweden, 19:5436 

(R;SE;in Swedish) 
LASER ISOTOPE SEPARATION 

Isotope separation of gadolinium using optical pumping, 

19:3359 (RA;JP) 
LASER MIRRORS 

Comparison of technology for high-power laser mirrors and syn- 
chrotron radiation mirrors, 19:4905 (R;US) 

Phase conjugated lasers applied to commercial x-ray lithogra- 
phy, 19:4851 (R;US) 

LASER RADIATION 

Calculations of population transfer during intense laser pulses, 
19:5791 (R;US) 

Magnetic field generation by circularly polarized laser light and 
inertial plasma confinement in a miniature 'Magnetic Bottle’ in- 
duced by circularly polarized laser light, 19:5984 (R;IL;In 
Hebrew) 

LASER WELDING 

Distributed Nd-YAG laser welding and process control in inert 

glove boxes, 19:4452 (R;US) 
LASER-PRODUCED PLASMA 
Hook spectroscopy as an atomic number density diagnostic ap- 
plied to laser-ablated copper plasmas, 19:5793 (R;US) 
LASER-RADIATION HEATING 
A self-similar model for laser driven ablation, 19:5839 (RA;IL) 
LASERS 
See also FREE ELECTRON LASERS 
GAS LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

Beam-quality measurements for materials processing lasers 

and the proposed ISO standard, 19:4841 (R;US) 
LATEX 

+ radiation: a mechanistic unraveller of aqueous-phase kinetics 
in free radical emulsion polymerisations, 19:4675 (IA;AU) 

Evaluation of performance of antioxidant/antioxidant systems in 
irradiated natural rubber latex, 19:3369 (IA;AU) 

LATIN AMERICA 

See also MEXICO 

Biomass as feedstock for chemicals and energy on the thresh- 
old of the 21st. century, 19:3420 (RA;US) 

Biomass in Latin America — overview, 19:3418 (RA;US) 

Bottom-up comparisons of CO. storage and costs in forestry 
and biomass energy projects, 19:3422 (RA;US) 

Power from municipal solid waste, 19:3871 (RA;US) 

LATTICE DEFECTS 
See CRYSTAL DEFECTS 
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LATTICE FIELD THEORY 


LATTICE FIELD THEORY 
Exclusive many-particle diffusion in disordered media and corre- 
lation functions for random vertex models, 19:5604 (R;IL) 
LAWRENCE BERKELEY LABORATORY 
Highlights 1993, 19:3939 (R;US) 
Waste Management Quality Assurance Plan, 19:3926 (R;US) 
LAWRENCE LIVERMORE LABORATORY 
Diagnostics and Microelectronics, 19:4850 (R;US) 
Emerging technologies, 19:3947 (R;US) 
Energy and technology review, June 1993, 19:3946 (R;US) 
Microwave and Pulsed Power, 19:4770 (R;US) 
Nondestructive evaluations, 19:4771 (R;US) 
Precision and manufacturing at the Lawrence Livermore Na- 
tional Laboratory, 19:3949 (R;US) 
Remote sensing, imaging, and signal engineering, 19:4769 
(R;US) 
Segregation and redistribution of end-of-process energetic ma- 
terials, 19:3216 (R;US) 
Seismic strengthening of building 111 at Lawrence Livermore 
National Laboratory, 19:4731 (RA;US) 
LEACHATES 
Fresh Kills leachate treatment and minimization study: Volume 
2, Modeling, monitoring and evaluation: Final report, 19:5278 
(R;US) 
LEAD 
100 Areas CERCLA ecological investigations, 19:5292 (R;US) 
Computer estimation of the lead equivalence of protective barri- 
ers for broad beam diagnostic x-ray beams, 19:5387 (IA;AU) 
Removal of contaminants from fine-grained soils using electroki- 
netic flushing: Semiannual report, July 1 through December 
31, 1992, 19:5264 (R;US) 
Studies of thin-film growth, adsorption, and oxidation by in situ, 
real-time, and ex situ ion beam analysis, 19:4613 (R;US) 
LEAD ALLOYS 
Experimental determination of the Cu-in-Pb ternary phase dia- 
gram, 19:4484 (R;US) 
LEAD ZIRCONITE TITANATE 
See PZT 
LEAK DETECTORS 
Estimation and reduction methodologies for fugitive emissions 
from equipment, 19:3525 (RA;US) 
Location of leaks in pressure testable direct burial steam distri- 
bution conduits, 19:4284 (RA;US) 
LEAK TESTING 
Acoustic leakage detection at nuclear power plants, 19:3578 
(R;HU) 
LEAKAGE 
See LEAKS 
LEAKS 
Analysis of offgassed water: Calibration and techniques, 
19:4638 (R;US) 
LED 
See LIGHT EMITTING DIODES 
LEED 
See ELECTRON DIFFRACTION 
LEGISLATION 
Comparison of an international code of practice IAEA 1987 with 
two U.K. dosimetry protocols HPA 1983 and IPSM 1990 to 
give absorbed dose to water at the depth of dose maximum, 
19:5418 (R;PK) 
LEGISLATIVE PROGRAMS 
See LEGISLATION 


LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-NUCLEON INTERACTIONS 
Calculation of radiative tail from elastic peak in electroweak 


lepton-nucieon interaction on the base of nelicity amplitude 
method, 19:5655 (IA;RU;in Russian) 


Electroweak radiative effects in lepton-nucleon deep inelastic 


scattering in approximation of leading logarithms, 19:5654 
(IA;RU;In Russian) 
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Exact calculation of radiative tail from elastic peak with 
allowance for weak-neutral-current contribution in deep in- 
elastic scattering of polarized leptons and nucleons, 19:5653 
(IA;RU;In Russian) 

The nucleon spin crisis bible, 19:5726 (R;GB) 

LEPTONIC DECAY 
Leptonic decay constants from QCD sum rules, 19:5621 (RA;JP) 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 

Quark and lepton generations: CP-violation and rare processes 
in SUSY SU(3),4y-gauge horizontal model, 19:5574 (R;RU) 

Toward lepton mass matrix, 19:5690 (RA;JP) 

LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL INDICATORS 
Evaluation of bubbler/diaphragm techniques to measure surface 
level in the waste storage tanks, 19:3190 (R;US) 
LEVEL SCHEMES 
See ENERGY LEVELS 
LEVITATED TRAINS 
Aerodynamics 

Aerodynamic analysis of the Grumman Maglev vehicle, 19:4208 
(RA;US) 

Aerodynamic drag of maglev vehicles, 19:4200 (RA;US) 

Alcohol Fuel Cells 

Methanol reforming PEM fuel cells as an onboard power source 

for maglev vehicles, 19:4219 (RA;US) 
Alignment 

Alignment and surveying of magnetic levitation train guideways, 

19:4199 (RA;US) 
Brakes 

Aerodynamic braking systems for maglev vehicles, 19:4233 

(RA;US) 
Certification 
Status of the safety certification process of the transrapid sys- 
tem, 19:4230 (RA;US) 
Commercialization 
Maglev programs in Korea, 19:4173 (RA;US) 
Communications 

Maglev command, control and communications system design 
requirements analysis and_ safety-critical architecture, 
19:4232 (RA;US) 

Comparative Evaluations 

Technical assessment of maglev system concepts, 19:4212 
(RA;US) 

Computerized Control Systems 

Siemens operations control system for maglev trains, 19:4235 
(RA;US) 

Train contro] systems for superconductive magnetic levitation 
system, 19:4237 (RA;US) 

Computerized Simulation 

A dynamic computer simulation of a high speed Maglev vehicle, 
19:4241 (RA;US) 

Maglev performance simulation, 19:4213 (RA;US) 

Control Systems 

Maglev command, control and communications system design 
requirements analysis and safety-critical architecture, 
19:4232 (RA;US) 

Signaling system of maglevetype HSST, 19:4234 (RA;US) 

Cost Benefit Analysis 
Analysis of maglev corridors, 19:4187 (RA;US) 
Cost Estimation 

Maglev cost and performance parametrics, 19:4186 (RA;US) 

Technology and costing considerations for full maglev system 
development, as derived from Bechtel’s System Concept Def- 
inition Exercise, 19:4185 (RA;US) 

The environmental impact of MAGLEV: A comparative study, 
19:4239 (RA;US) 

Coupling 

Maglev vehicle dynamic interaction with aerial guideways, 

19:4202 (RA;US) 





Demonstration Programs 
Maglev demonstration project site location study, 19:4238 
(RA;US) 
Design 
Flux canceling maglev suspension, 19:4180 (RA;US) 
Loss and guideway interaction force measurements on a super- 
conducting magnet for maglev applications, 19:4190 (RA;US) 
Maglev transit technology in Russia, 19:4182 (RA;US) 
Maglev transportation with controlled permanent magnets and 
linear synchronous motors, 19:4181 (RA;US) 
Magneplane vehicle dynamics simulation, 19:4184 (RA;US) 
Magnet design optimization for Grumman Maglev concept, 
19:4192 (RA;US) 
Power supply system for superconducting magnetic levitation 
system, 19:4225 (RA;US) 
Self nulling hybrid maglev suspension system, 19:4179 (RA;US) 
Status of development and future prospects of DaeWoo maglev 
system in Korea, 19:4176 (RA;US) 
The development of the superconducting maglev system, 
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of liquid metal fusion blankets, 19:5935 (IA;IL) 
incompressible Flow 
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Particle Kinematics 
Dynamics of electromagnetically driven spheres in liquid: Com- 
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mass matrix, 19:5688 (RA;JP) 
MAMMARY GLANDS 

In vitro radiosensitivity of lymphoblastoid cell lines from breast 
cancer patients, 19:5401 (IA;AU) 
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The calculation of volume and mass of the 14x14 type KOFA 
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See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
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parison exercise on a hypothetical safety assessment case 
study for radioactive waste disposal systems, 19:3166 (R;XN) 

MATHEMATICAL SPACE 
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See also ANEMOMETERS 
CALORIMETERS 
DOSEMETERS 
LEVEL INDICATORS 
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Coupling 
Maglev vehicle dynamic interaction with aerial guideways, 
19:4202 (RA;US) 
Deformation 
Rail irregularity and module response in HSST-100 system, 
19:4204 (RA;US) 
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Failures 
Seismic qualification of non safety class equipment whose fail- 
ure would damage safety class equipment, 19:4725 (RA;US) 
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Towards epithermal boron neutron capture therapy for cancer, 
19:5346 (IA;AU) 

METEOROLOGY 
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Development of biological coal gasification (MicGAS process): 
Eleventh quarterly report, [January 1, 1993—March 31, 1993], 
19:2906 (R;US) 
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Direct aromatization of methane: Quarterly technical progress 
report No. 3, April 1, 1993—June 30, 1993, 19:4652 (R;US) 

Gaseous fuel transport line leakage-natural gas compared to 
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Preliminary assessment report for Elrama Armory Complex 
(Finleyville and Gastonville Armories), Installation 42150, Fin- 
leyville, Pennsylvania, 19:5270 (R;US) 

Preliminary assessment report for Kent National Guard Facility 
(Installation 53065), 24410 Military Road, Kent, Washington, 
19:5271 (R;US) 

Robins Air Force Base integrated resource assessment: Vol- 
ume 3, Resource assessment, 19:4325 (R;US) 

MILK 

Effects of the loss of correlation structure on Phase 1 dose esti- 
mates: Hanford Environmental Dose Reconstruction Project, 
19:3260 (R;US) 

MILL TAILINGS 

UMTRA technical assistance contractor Quality Assurance Pro- 
gram Plan: Revision 4, 19:3309 (R;US) 

Uranium Mill Tailings Remedial Action 1993 Roadmap, 19:3310 
(R;US) 

Uranium Mill Tailings Remedial Action Project Environmental 
Protection Implementation Plan, 19:3313 (R;US) 

MILLING 
Sources of radiation exposure - an overview, 19:5358 (RA;AU) 
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MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINES 
See also COAL MINES 
URANIUM MINES 
Determination of indoor and outdoor concentrations of radon 
and its daughters using CSR detector, 19:5155 (IA;CN) 
MINING 
See aiso SOLUTION MINING 
SURFACE MINING 
False alarms and mine seismicity: An example from the Gentry 
Mountain mining region, Utah: Los Alamos Source Region 
Project, 19:4338 (R;US) 
Sources of radiation exposure - an overview, 19:5358 (RA;AU) 
MIRRORS 
See also LASER MIRRORS 
Comparison of technology for high-power laser mirrors and syn- 
chrotron radiation mirrors, 19:4905 (R;US) 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 
Dispersion measurement as a method of quantifying geologic 
characterization and defining reservoir heterogeneity: Annual 
report, July 12, 1990-September 12, 1991, 19:2988 (R;US) 
MISSILES 
Mission hazard assessment for STARS Mission 1 (M1) in the 
Marshall Islands area, 19:5120 (R;US) 
MIXED NITRIDE FUELS 
Application of gel-Co-conversion for TRU (Pu, Np, Am) fuel and 
target preparation, 19:3621 (R;FR) 
Preparation of uranium-plutonium mixed nitride pellets with high 
purity, 19:3631 (RA;JP) 
MIXED OXIDE FUELS 
Thermodynamic model of oxygen redistribution in irradiated ox- 
ide fuel, 19:4515 (RA;RU;in Russian) 
MM-0011 
See NICKEL BASE ALLOYS 
MOBILE POLLUTANT SOURCES 
MOBILE - Energy and the environment in transportation: Master 
plan for an energy technology research programme 1993- 
1998, 19:4243 (R;Fl) 
MODELS (CRYSTAL) 
See CRYSTAL MODELS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (FUNCTIONAL) 
See FUNCTIONAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SCALE) 
See SCALE MODELS 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MODERATORS 
The in-service effects of radiation on graphite moderators of UK 
nuclear reactors, 19:3597 (IA;AU) 
MOISTURE 
Analysis of offgassed water: 
19:4638 (R;US) 
MOISTURE GAGES 
A comparison of the moisture gauge and the neutron log in air- 
filled holes at NTS, 19:5066 (R;US) 
An in-situ check of the epithermal neutron log calibration, 
19:5110 (R;US) 
MOISTURE SEPARATORS 
See VAPOR SEPARATORS 
MOLECULAR ORBITAL MODEL 
See MOLECULES 


Calibration and techniques, 


MOLECULES 

See also POLYATOMIC MOLECULES 

Development of laser-ion beam photodissociation methods: 
Progress report, December 1, 1992—-November 30, 1993, 
19:4617 (R;US) 

MOLTEN CARBONATE FUEL CELLS 

Demonstration of a carbonate fuel cell on coal derived gas, 
19:4012 (RA;US) 

Design of gasifiers to optimize fuel cell systems: Final! report, 
September 1990—September 1993, 19:4019 (R;US) 

MCFC power plant system verification, 19:4018 (R;US) 

Mathematical modeling of MCFC cellis/stacks and networks, 
19:4024 (R;US) 

Overview of M-C Power's MCFC power generation system, 
19:4020 (R;US) 

Overview of molten carbonate fuel cell technology development, 
19:4025 (R;US) 

Research and development of alternative components at Ar- 
gonne National Laboratory for molten carbonate fuel cells, 
19:4026 (R:US) 

MOLTEN METAL-WATER REACTIONS 

Interactions between drops of molten Al-Li alloys and liquid wa- 

ter, 19:3830 (R;US) 
MOLYBDENUM 

Computer simulation of the interaction of fast hydrogen atoms 
with a molybdenum containing sorbed hydrogen, 19:5846 
(R;RU;In Russian) 

[Molybdenum-catalyzed heteroatom removal reactions: The ef- 
fect of promoters on reaction]: [Annual report, December 1, 
1992—November 1, 1993], 19:4646 (R;US) 

MOLYBDENUM 100 TARGET 

Angular-momentum effects in subbarrier fusion, 19:5741 (R;US) 

Barrier distribution in the heavy-ions fusion near Coulomb bar- 
rier, 19:5765 (R;RU;In Russian) 

MOLYBDENUM 96 TARGET 

Barrier distribution in the heavy-ions fusion near Coulomb bar- 

rier, 19:5765 (R;RU;In Russian) 
MOLYBDENUM 99 

Development of LEU targets for °°Mo production and their 
chemical processing status 1993, 19:4695 (R;US) 

Development of uranium metal targets for °°Mo production, 
19:4640 (R;US) 

MOLYBDENUM ALLOYS 
See also ALLOY-NI50CR22FE18MO9 
MOLYBDENUM BASE ALLOYS 

Materials science features of reactor basis for working capacity 
of materials of energy-intence thermonuclear reactor compo- 
nents, 19:4374 (RA;RU;In Russian) 

MOLYBDENUM BASE ALLOYS 

Core-level spectroscopy investigation of the Moo.75Rep.25(100) 
surface, 19:4348 (R;US) 

Study of segregation processes in refractory metal alloys under 
action of neutron irradiation using surface structural-element 
analysis, 19:4394 (RA;RU;In Russian) 

MOLYBDENUM COMPOUNDS 

Effect of pretreating of host oil on coprocessing: Quarterly 

progress report, April 1, 1993—June 30, 1993, 19:3009 (R;US) 
MOLYBDENUM IONS 
Demonstration of resonant photopumping of Mo VII by Mo XII 
for a VUV laser near 600 A, 19:5807 (R;US) 
MOMENTUM (TRANSVERSE) 
See TRANSVERSE MOMENTUM 
MONEL 
Fabrication of thin-wall hollow nickel spheres and low density 
syntactic foams, 19:4344 (R;US) 
MONGRELS 
See DOGS 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 
WATER POLLUTION MONITORS 


aaa hh CU ee ee eee 


ERA Vol. 19, No. 2 





Development of tank instrumentation - the search for appropri- 
ate monitoring, 19:3285 (RA;US) 

Instrumenting buildings to determine retrofit savings: Murphy’s 
law revisited, 19:4275 (RA;US) 

MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS 

Design of a high-precision double crystal tunable monochroma- 
tor, 19:5078 (R;US) 

Mechanical design of a high-precision tunable crystal 
monochromator for the MECT project at the NSLS X17 beam- 
line, 19:5077 (R;US) 

MONOCRYSTALS 

Thermal phase behavior of metal surfaces: X-ray scattering 

studies of Pt(001), 19:4343 (R;US) 
MONTE CARLO METHOD 

NO-CO-O2 heterogenous catalytic surface reaction: a monte 

carlo study, 19:5819 (R;PK) 
MOON 

Cratering rates from lunar xenospherules, 19:5554 (R;US) 

Recent developments in the Robotic All Terrain Lunar Explo- 
ration Rover (RATLER) program, 19:4762 (R;US) 

MR-2 MOSCOW REACTOR 

See RPT REACTOR 
MU SR 

See MUON SPIN RELAXATION 
MULLITE 

Metal-mullite reactions, 19:4666 (R;US) 
MULTICHARGED IONS 

Rydberg states in multiply charged ions: Progress report, Au- 
gust 1, 1992—April 30, 1993, 19:5788 (R;US) 

MULTIPLE PRODUCTION 
Modelling of multiparticle production by dynamical semigroup 
method, 19:5594 (R;RU;In Russian) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 

Case history of MSW-to-energy financings, 19:3870 (RA;US) 

Waste Material Management: Energy and materials for industry, 
19:4291 (R;US) 

MUNITIONS 
See ORDNANCE 
MUON BEAMS 
Stochastic cooling requirements for a muon collider, 19:4875 
(R;US) 

MUON SPIN RELAXATION 

On the SR activity at LNP JINR phasotron, 19:5829 (R;RU) 
MUON SPIN RESONANCE 

See MUON SPIN RELAXATION 
MUON SPIN ROTATION 

See MUON SPIN RELAXATION 
MUON-PROTON INTERACTIONS 

Observables of deep inelastic scattering of polarized leptons 
and nucleons at UNK energies, 19:5652 (IA;RU;In Russian) 

Polarization asymmetry of deep inelastic muon-nucleon scatter- 
ing with allowance for electromagnetic corrections at EMC 
experiment conditions, 19:5656 (IA;RU;In Russian) 

MUONIUM 

Light by light scattering contribution to muonium and hydrogen 

hyperfine splitting, 19:5810 (R;RU) 
MUONS 

lonization straggling of high energy muons in thick absorbers, 
19:5650 (R;RU) 

Stochastic cooling in muon colliders, 19:4891 (R;US) 

MUSEUMS 
See EDUCATIONAL FACILITIES 


NATURAL GAS 


MUTAGENESIS 
Molecular understanding of mutagenicity using potential energy 
methods: Progress report, July 1, 1992—September 30, 1993, 
19:5447 (R;US) 
MYLAR 
Calculation of time dynamics of energy deposition inside 
charged particle tracks, 19:5849 (R;RU;in Russian) 
Permeation of argon, carbon dioxide, helium, nitrogen and oxy- 
gen through Mylar windows, 19:4906 (R;US) 
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N*BARYONS 

Width of the A resonance in nuclei, 19:5699 (R;NO) 
N*RESONANCES 

See N*BARYONS 
N-REACTOR 

N reactor external events probabilistic risk assessment using 
NUREG-1150 methods, 19:3773 (RA;US) 

Power level history of single-pass Richland reactors, 19:3796 
(R;US) 

NASA-TEST REACTOR 

See PBR REACTOR 

NASA-TR REACTOR 
See PBR REACTOR 
NATIONAL GOVERNMENT 

Answers to questions of the Advisory Committee on Reactor 
Safeguards relative to the need for retention of government 
land, 19:3806 (R;US) 

Income tax credits and incentives available for producing energy 
from biomass, 19:3414 (RA;US) 

Policy considerations in developing air pollution strategies: A 
US perspective, 19:3972 (RA;US) 

Workforce Transition Modeling Environment user's guide, 
19:3876 (R;US) 

NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 

A class of magnetic fields which cause the problems of free 
magnetohydrodynamic thermal convection to remain self- 
similar, 19:5936 (1A;IL) 

Natural convection in low and high aspect ratio enclosures, with 
and without the presence of magnetic fields, 19:5960 (IA;IL) 

Post-experiment analysis of natural circulation for Qinshan Nu- 
clear Power Plant, 19:3555 (R;CN;In Chinese) 

NATURAL GAS 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 24, July 1—-September 30, 1993, 19:2963 
(R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 12, July 1-September 
30, 1993, 19:3518 (R;US) 

Feasibility study on introduction of transportation-use petroleum 
substitution energy. 2, 19:4327 (R;JP;ln Japanese) 

Gas system analysis model: Quarterly report, October 1, 1992— 
December 31, 1992, 19:3041 (R;US) 

Gaseous fuel transport line leakage-natural gas compared to 
hydrogen, 19:3385 (RA;US) 

Natural gas as a boiler fuel of choice in Texas, 19:3487 (RA;US) 

Natural gas monthly, November 1993 (Contains glossary), 
19:3040 (R;US) 

Plasma-chemical treatment of hydrogen sulfide in natural gas 
processing: Final report, May 1991—December 1992, 19:3037 
(R;US) 

US crude oil, natural gas, and natural gas liquids reserves, 1992 
annual report, 19:3042 (R;US) 
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Winter fuels report week ending, November 5, 1993 (Contains 
glossary), 19:3018 (R;US) 

Winter fuels report week ending, October 22, 1993, 19:3016 

R;US) 

Winter fuels report, week ending November 12, 1993 (Contains 
glossary), 19:3019 (R;US) 

Winter fuels report, week ending November 19, 1993 (Contains 
glossary), 19:3020 (R;US) 

Winter fuels report, week ending November 26, 1993 (Contains 
glossary), 19:3021 (R;US) 

Winter fuels report, week ending October 29, 1993 (Contains 
glossary), 19:3017 (R;US) 

NATURAL GAS DEPOSITS 

A geologic assessment of natural gas from tight gas sandstones 
in the San Juan Basin: Final report, June 1989-June 1991, 
19:3031 (R;US) 

Appraisal of the tight sands potential of the Sand Wash and 
Great Divide Basins: Final report, June 1989-June 1991, 
19:3030 (R;US) 

Deep seismic survey extending from Western Washington to 
Mist Gas Field, Oregon: Final report, 19:3029 (R;US) 

Geotechnology for low permeability gas reservoirs: [Progress 
report], April 1, 1992-September 30, 1993, 19:3034 (R;US) 

Gulf of Mexico Sales 147 and 150: Central and Western plan- 
ning areas: Final environmental impact statement, Volume 1: 
Sections 1 through 4.C, 19:3027 (R;US) 

Gulf of Mexico Sales 147 and 150: Central and western 
planning areas: Volume 2, Sections 4.D. through 9: Final En- 
vironmental Impact Statement, 19:3928 (R;US) 

Reserves in Western Basins: Seventh quarterly technical 
progress report, [April 1, 1998—June 30, 1993], 19:3033 (R;US) 

NATURAL GAS DISTRIBUTION SYSTEMS 
Use of geographic information systems for applications on gas 
pipeline rights-of-way, 19:3044 (R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Natural Gas Monthly, October 1993, 19:3039 (R;US) 

Natural gas monthly, November 1993 (Contains glossary), 
19:3040 (R;US) 

NATURAL GAS LIQUIDS 

See also GAS CONDENSATES 

US crude oil, natural gas, and natural gas liquids reserves, 1992 
annual report, 19:3042 (R;US) 

NATURAL GAS WELLS 

COz/sand fracturing in Devonian shale, 19:3035 (R;US) 

Continued support of “The Natural Resources Information Sys- 
tem (NRIS) for the state of Oklahoma”: Quarterly technical 
progress report, July 1, 1993—September 30, 1993, 19:2989 
(R;US) 

Environmental and economic assessment of discharges from 
Gulf of Mexico Region oil and gas operations: Quarterly tech- 
nical progress report, 1 October-31 December 1992, 19:3024 
(R;US) 

Horizontal oil well applications and oil recovery assessment: 
Technical progress report, July-September 1993, 19:2990 
(R;US) 

NATURAL GASOLINE 

See NATURAL GAS LIQUIDS 
NATURAL LIGHTING 

See DAYLIGHTING 
NATURAL RADIOACTIVITY 

Fifth International Symposium on the Natural Radiation Environ- 
ment, 19:5149 (R;XE) 

NAVIGATION 

Adaptive path planning in changing environments, 19:4756 
(R;US) 

NAVIGATIONAL INSTRUMENTS 

On the application of Allan variance method for Ring Laser Gyro 
performance characterization, 19:5092 (R;US) 

NCUSPR REACTOR 

See PULSTAR-RALEIGH REACTOR 
NEGATONS 

See ELECTRONS 
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See ELECTRONS 
NEODYMIUM LASERS 
New Thomson scattering Laser Control for Dill-D, 19:5982 (R;US) 
Phase conjugation and pulse compression of high energy 
lasers: From nanoseconds to microseconds, 19:4852 (R;US) 
NEON 20 BEAMS 
Single-electron capture following 120 KeV Ne®+, Ar®+ and Kr°+- 
Li collisions, 19:5797 (R;FR) 
NEPTUNIUM 
See also NEPTUNIUM-ALPHA 
A survey of metallurgical research on several actinides, 19:3077 
(R;US) 
First results and future trends for the transmutation of long-lived 
radioactive wastes, 19:3103 (R;FR) 
NEPTUNIUM COMPOUNDS 
See also NEPTUNIUM HYDRIDES 
NEPTUNIUM OXIDES 
Magnetic and electronic properties of NpX3 intermetallics, 
19:4357 (RA;IL) 
NEPTUNIUM HYDRIDES 
Magnetic properties of fluorite solid solution NpOH-NpHbo: 
Moessbauer and magnetization studies, 19:4358 (RA;IL) 
NEPTUNIUM OXIDES 
Fabrication of neptunium oxide targets for irradiation in FFTF, 
19:3076 (R;US) 
NEPTUNIUM-ALPHA 
Debye-Waller factors of the light actinide metals, 19:4715 (R;US) 
NEURAL NETWORKS 
Using neutral network to infer the hydrodynamic yield of aspher- 
ical sources, 19:5116 (R;US) 
NEUTRINO DETECTION 
Giant chambers, 19:4970 (R;US) 
NEUTRINO OSCILLATION 
Accelerator-based neutrino oscillation searches, 19:5669 (R;US) 
Experimental investigations of strong interaction in the non- 
perturbative QCD region: Annual progress report, January 
16, 19938-January 15, 1994, 19:5615 (R;US) 
NEUTRINOS 
See also SOLAR NEUTRINOS 
TAU NEUTRINOS 
Neutrino mass and mixing in a minimally-extended SU(2), xU(1) 
model: Possibility of a relatively light heavy-neutrino, 19:5623 
(RA;JP) 
Search for heavy neutrinos at the IHEP-JINR neutrino detector, 
19:5693 (R;RU;in Russian) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 
Boron influence on maximum therapeutic depth in thermal neu- 
tron capture therapy, 19:5342 (IA;AU) 
Development of new boron compounds for use in neutron cap- 
ture therapy of melanoma, 19:4710 (IA;AU) 
HIFAR epithermal neutron beam for boron neutron capture ther- 
apy for cancer, 19:5343 (IA;AU) 
Instrumental methods for investigating boron uptake in tumour 
cells in neutron capture therapy, 19:5345 (IA;AU) 
Towards epithermal boron neutron capture therapy for cancer, 
19:5346 (IA;AU) 
NEUTRON DETECTION 
A new experimental method for hadron field research and oper- 
ative dose control on accelerators and accelerator-based 
facilities, 19:5020 (R;RU) 
System design considerations for fast-neutron interrogation sys- 
tems, 19:4969 (R;US) 
NEUTRON DETECTORS 
See also THRESHOLD DETECTORS 
509 MHz neutron detector, 19:5046 (R;US) 
A comparison of the neutron response of CR-39 made by differ- 
ent manufacturers, 19:5061 (R;US) 
Neutron scattering studies in the actinide region: Progress re- 
port, August 1, 1992—July 31, 1993, 19:5742 (R;US) 





NEUTRON DIFFRACTOMETERS 
The High Resolution Neutron Powder Diffractometer at JRR-3M, 
19:3788 (RA;JP) 
The new fourier diffractometer at the IBR-2 reactor: design and 
first results, 19:5027 (R;RU) 
NEUTRON DIFFUSION EQUATION 
Nodal approximations of varying order by energy group for solv- 
ing the diffusion equation, 19:3669 (R;US) 
NEUTRON DOSIMETRY 
Dosimetry issues for an ultra-high flux beam and multipurpose 
research reactor design, 19:3774 (R;US) 
MCNP as a tool for calculating neutron and positron doses in 
tissue, 19:5409 (IA;AU) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON EMISSION 
An experimental facility for studying delayed neutron emission, 
19:5028 (R;RU) 
NEUTRON EVAPORATION 
See NEUTRON EMISSION 
NEUTRON FLUENCE 
Measured thermal and fast neutron fluence rates, ATR Cycle 
100-BC, April 23, 1993—May 13, 1993, 19:3782 (R;US) 
Nonswelling behavior of HT9 alloy irradiated to high exposure, 
19:3636 (R;US) 
NEUTRON FLUX 
Neutronic calculations of PARR-1 cores using LEU silicide fuel, 
19:3794 (R;PK) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON LOGGING 
A comparison of the moisture gauge and the neutron log in air- 
filled holes at NTS, 19:5066 (R;US) 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON PROBES 
An in-situ check of the epithermal neutron log calibration, 
19:5110 (R;US) 
NEUTRON RADIOGRAPHY 
A detailed examination of square vs round aperture for neutron 
radiography, 19:3366 (RA;IL) 
Determination of structure and composition in ceramics and 
aerospace materials by neutron radiography, 19:3367 (RA;IL) 
Interpreting neutron radiographs via computer simulation, 
19:4808 (R;US) 
Manual vs automatic development for quality neutron radio- 
graphs, 19:3365 (RA;IL) 
Optimization of neutron capture radiography for analysis of 
boron-10 in tissues, 19:5344 (IA;AU) 
NEUTRON REACTIONS 
Elementary excitation spectrum of He Ii investigation by 2 MeV 
incident neutron scattering, 19:5773 (R;RU;In Russian) 
Measurement and analysis of the nitrogen total and differential 
scattering cross sections in the resonance region, 19:5771 
(R;US) 
Neutron scattering and absorption properties, 19:5739 (R;US) 
Neutron scattering studies in the actinide region: Progress re- 
port, August 1, 1992—July 31, 1993, 19:5742 (R;US) 
On the problem of UCN capture by dispersing gas, 19:5784 
(R;RU;In Russian) 
NEUTRON REFLECTORS 
Surface physics with cold and thermal neutron reflectometry: 
Progress report, April 1, 1991-September 30, 1993, 19:5823 
(R;US) 
NEUTRON SOURCE FACILITIES 
Dosimetry issues for an ultra-high flux beam and multipurpose 
research reactor design, 19:3774 (R;US) 
NEUTRON SOURCES 
A status report on the Advanced Neutron Source Project, 
19:3364 (R;US) 
Spallation neutron source/proposed rf system, 19:4911 (R;US) 
NEUTRON SPECTRA 
VVER-440 dosimetry and neutron spectrum benchmark, 
19:3530 (R;US) 


NEW YORK CITY 


NEUTRON STARS 

Neutron star properties from modern meson-exchange potential 

models, 19:5725 (R;NO) 
NEUTRON TRANSPORT 

NNS computing facility manual P-17 Neutron and Nuclear Sci- 
ence, 19:5785 (R;US) 

One-speed neutron transport eigenvalues review and some new 
results, 19:5772 (R;SE) 

Pre-orbital criticality safety for the NEPSTP mission, 19:3641 
(R;US) 

Reactor installation and maintenance for the Advanced Neutron 
Source, 19:3616 (R;US) 

NEUTRON TRANSPORT THEORY 

Application of the first collision probability method to the shield- 
ing computation. PROZA codes, 19:5774 (R;RU;In Russian) 

Computerized simulation of neutron-physical and gasodynamical 
process in nuclear-pumped lasers, 19:5775 (R;RU;In Russian) 

NEUTRONS 
See also EPITHERMAL NEUTRONS 
FAST NEUTRONS 
SLOW NEUTRONS 

Calculation of the neutron lifetime by the different models of 
neutron interaction with matter, 19:5776 (R;RU;In Russian) 

Observation of the phase shift of the wave function of the neu- 
tron under total reflection, 19:5786 (R;RU;In Russian) 

On variants of the neutron adiabatic spinflipper, 19:5783 (R;RU) 

What is the mean square charge radius of the neutron actually 
equal to?, 19:5692 (R;RU) 

NEVADA TEST SITE 

A comparison of the moisture gauge and the neutron log in air- 
filled holes at NTS, 19:5066 (R;US) 

A review of literature pertaining to the leaching and sorption of 
radionuclides associated with nuclear explosive melt glasses, 
19:5290 (R;US) 

An in-situ check of the epithermal neutron log calibration, 
19:5110 (R;US) 

Analog fiber optic multiplexing techniques and results from the 
Hunters Trophy Experiment, 19:5114 (R;US) 

Area 11 case study of radionuclide movement by storm channel 
erosion: A baseline method and initial evaluation, 19:5324 
(R;US) 

Data collection system: Volume 1, Overview and operators 
manual; Volume 2, Maintenance manual; Appendices, 
19:5113 (R;US) 

Land surface cleanup of plutonium at the Nevada Test Site, 
19:5203 (RA;US) 

Operational air sampling report, July 1-December 31, 1992, 
19:3319 (R;US) 

Predicted fate of tritium residuum from groundwater tracer ex- 
periments in the Amargosa Desert, southern Nevada, 
19:5319 (R;US) 

Study of the Nevada Test Site using Landsat satellite imagery, 
19:5115 (R;US) 

NEW ENGLAND 

See USA 

NEW MEXICO 

See also LOS ALAMOS 

A geologic assessment of natural gas from tight gas sandstones 
in the San Juan Basin: Final report, June 1989-June 1991, 
19:3031 (R;US) 

NEW YORK 

See also NEW YORK CITY 

Air quality management in New York, 19:5166 (RA;US) 

Development of rotating shadowband spectral radiometers and 
GCM radiation code test data sets in support of ARM: Techni- 
cal progress report, September 15, 1992—October 31, 1993, 
19:5142 (R;US) 

Evaluation of Orange and Rockland Utilities, Inc.’s competitive 
bidding program for demand-side resources: Final report, 
19:4324 (R;US) 

NEW YORK CITY 

Fresh Kills leachate treatment and minimization study: Volume 
1, Characteristics and treatment alternatives: Final report, 
19:5277 (R;US) 
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Fresh Kills leachate treatment and minimization study: Volume 
3, Biodegradability, nitrification and denitrification: Final re- 
port, 19:5279 (R;US) 

NGL 
See NATURAL GAS LIQUIDS 
NICKEL 

Experimental studies of carbon fibrous materials for HTGR reac- 
tor heat insulation, 19:4581 (IA;RU;In Russian) 
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NITRIDES 
See also ALUMINIUM NITRIDES 
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boiler: Technical progress report No. 12, July 1-September 
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boilers: Technical progress report, Fourth quarter 1992, 
19:3513 (R;US) 

Integrated Dry NO,/SO2 Emissions Control System: Quarterly 
report No. 7, July 1-September 30, 1992, 19:3519 (R;US) 
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Systematic comparison of predictions and experiment for wind 
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False alarms and mine seismicity: An example from the Gentry 
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Project, 19:4338 (R;US) 
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Detailed analysis of a RCRA landfill for the United Nuclear Cor- 
poration Disposal Site at the Oak Ridge Y-12 Plant, Oak 
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NUCLEAR ACCIDENTS 

See ACCIDENTS 
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See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
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Probabilistic Risk Assessment of disassembly procedures, 
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NUCLEAR EXPLOSION DETECTION 
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Radiological hazard assessment at the Monte Bello Istands, 
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See also FEED MATERIALS PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
SURPLUS NUCLEAR FACILITIES 
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Design Basis Accidents 

Early Site Permit Demonstration Program: Guidelines for deter- 
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Early Site Permit Demonstration Program: Guidelines for deter- 
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Federal guide for a radiological response: Supporting the Nu- 
clear Regulatory Commission during the initial hours of a 
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Radiation Monitoring 
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NRC TLD Direct Radiation Monitoring Network: Progress report, 
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Seismic Effects 
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Stacks 
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Technical limitations of nuclear fuel materials and structures, 
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Waste Management Program, 19:3135 (R;US) 

Aging 

Environmental qualification and functional issues for 
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(RA;US) 
Design 

Guidelines for determination of site-specific earthquake design 
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19:3827 (R;US) 
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Air quality management in Denver, Colorado, 19:5165 (RA;US) 

An analytical model for particulate deposition on vertical heat 
transfer surfaces in a boiling environment, 19:4809 (R;US) 
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PARTONS 
Parton-parton elastic scattering and rapidity gaps at SSC and 
LHC energies, 19:5672 (R;US) 
PASSIVE SOLAR HEATING SYSTEMS 
Passive solar design studies. Midlands and Wales. Manage- 
ment report, 19:3448 (R;GB) 
Passive solar house design studies. Northern England and 
Scotland. Group 1: General studies, 19:3449 (R;GB) 
Passive solar house design studies. Northern England and 
Scotland. Group 2: Single site studies, 19:3450 (R;GB) 
Passive solar house design studies. Northern England and 
Scotland. Group 3: Single developer studies, 19:3451 (R;GB) 
Passive solar house design studies. Northern England and 
Scotland. Group 4: Special needs: sheltered housing and re- 
furbishment studies, 19:3452 (R;GB) 
Passive solar house design studies. Northern England and 
Scotland: Management studies, 19:3453 (R;GB) 
PBR REACTOR 
Small low mass advanced PBR’s for bi-modal operation, 
19:3638 (R;US) 
PCB 
See POLYCHLORINATED BIPHENYLS 
PEAT 
Application of sphagnum peat, calcium carbonate and hydrated 
lime for immobilizing radioactive and hazardous contaminants 
in the subsurface, 19:5312 (RA;US) 
BIOENERGIA - Bioenergy: Master pian for an energy technol- 
ogy research programme 1993-1998, 19:3391 (R;Fl) 
Determination of basic drying level of peat production areas by 
thermal photography and the stockpile volume determination 
from aerial photographs, 19:2900 (R;Fl;In Finnish) 
Greenhouse effects of the peat production and use as compared 
to coal, oil, natural gas and wood, 19:2955 (R;Fl;In Finnish) 
Research projects in 1993 - BIOENERGY, 19:2958 (R;Fi;in 
Finnish) 
PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 
See also VG-400 REACTOR 
A350 MW HTR with an annular pebble bed core, 19:3596 (R;CN) 
Calculation of thermal-hydraulic characteristics of axially 
symmtric collector assembly, 19:3606 (IA;RU;In Russian) 
Change of the pebble bed porosity in reactor core volume dur- 
ing rod insertion, 19:3605 (IA;RU;In Russian) 
Preparation, characterization and performance of CVR coatings 
for PBR fuels, 19:3637 (R;US) 
PEENING 
See SHOT PEENING 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS 
Design study of fiber-composite penetrator cases, 19:5093 
(R;US) 
Perforation of thin unreinforced concrete slabs, 19:5091 (R;US) 
Simulation of penetration and perforation with CTH, 19:4480 
(R;US) 
Users manual for CATNIP: A computer analysis tool for normal 
impact penetration, 19:4818 (R;US) 
PENNSYLVANIA 
Preliminary assessment report for Elrama Armory Complex 
(Finleyville and Gastonville Armories), Installation 42150, Fin- 
leyville, Pennsylvania, 19:5270 (R;US) 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PERMALLOY 
A new aspect of study of polarized neutrons passage through 
ferromagnetics, 19:5848 (R;RU;In Russian) 
PERMANENT MAGNETS 
Improvements of the attractive force levitation concept, 19:4211 
(RA;US) 





PERMEABILITY COEFFICIENT (FLUID MECHANICS) 

See HYDRAULIC CONDUCTIVITY 

PEROVSKITE 

Crystallochemical basis of tendency to radiation damage of non- 

metallic materials, 19:4573 (RA;RU;In Russian) 
PEROVSKITES 

See also PEROVSKITE 

Advanced ceramic materials and electrochemical processes at 
interfaces, 19:4547 (RA;US) 

PERSONAL COMPUTERS 

NSLS beam line data acquisition and analysis computer system, 
19:4877 (R;US) 

Use of personal computers in performing a linear modal analy- 
sis of a large finite-element model, 19:3766 (RA;US) 

PERSONNEL 

See also REACTOR OPERATORS 

Assessment of recycling or disposal alternatives for radioactive 
scrap metal, 19:3100 (R;US) 

Overtime and shift schedule: Their relationship to nuclear power 
plant safety performance, 19:3811 (RA;US) 

Personnel injuries/illnesses associated with natural environmen- 
tal hazards, 19:5357 (RA;US) 

The role of Columbia Basin College in training technicians for 
environmental remediation at the DOE Hanford Site, 19:3859 
(RA;US) 

Workforce estimates for environmental restoration at Pinellas 
Plant, 19:3333 (R;US) 

Workforce planning for DOE/EM: Assessing workforce demand 
and supply, 19:5283 (R;US) 

PERSONNEL DOSIMETRY 

Intercomparison of personal radiation monitoring services in the 
Asia/Pacific Region, 19:5369 (R;AU) 

The value of dosimeter records for victims of acute radiation 
doses, 19:5409 (IA;AU) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MANAGEMENT 

Workforce Transition Model for DOE-AL non-nuclear reconfigu- 
ration, 19:3850 (R;US) 

Workforce Transition Modeling Environment user’s guide, 
19:3876 (R;US) 

PETN 

Understanding composite explosive energetics: 4. Reactive flow 
modeling of aluminum reaction kinetics in PETN and TNT us- 
ing normalized product equation of state, 19:5097 (R;US) 

PETROCHEMICAL PLANTS 

Adjustable speed drives in the US petroleum refining, petro- 
chemical, and chemical industries, 19:4269 (RA;US) 

Controlling NO, to obtain offsets or meet compliance, 19:3023 
(RA;US) 

PETROLEUM 
Bioconversion 

Effects of selected thermophilic microorganisms on crude oils at 
elevated temperatures and pressures: 1991 annual report, 
19:2984 (R;US) 

Biodegradation 

Threshold limited kinetics of aromatic hydrocarbons in shallow 

soil systems, 19:5230 (RA;US) 
Chemical Composition 

Effects of selected thermophilic microorganisms on crude oils at 
elevated temperatures and pressures: 1991 annual report, 
19:2984 (R;US) 

Experimental characterization of petroleum fluids: Separator 
samples from the North Sea, 19:3028 (R;DK) 

Compiled Data 

International petroleum statistics report, October 1993 (Contains 
glossary), 19:3014 (R;US) 

Petroleum supply monthly, October 1993, 19:3012 (R;US) 

Energy Substitution 

Feasibility study on introduction of transportation-use petroleum 

substitution energy. 2, 19:4327 (R;JP;iIn Japanese) 
Enhanced Recovery 

NIPER/DOE Chemical EOR Workshop: Final report, 19:3004 

(R;US) 


PETROLEUM PRODUCTS 


Responsive copolymers for enhanced petroleum recovery: 
Quarterly technical progress report, June 22, 1993 through 
September 22, 1993, 19:4645 (R;US) 

Feasibility Studies 

Feasibility study on introduction of transportation-use petroleum 

substitution energy. 2, 19:4327 (R;JP;in Japanese) 
Fuel Substitution 

Present situation of the development of petroleum substitution 

energy (France), 19:3973 (R;JP;in Japanese) 
Marketing 

Petroleum marketing monthly, November 1993 (Contains glos- 

sary), 19:3013 (R;US) 
Meetings 

NIPER/DOE Chemical EOR Workshop: Final report, 19:3004 

(R;US) 
Physical Properties 

Experimental characterization of petroleum fluids: Separator 

samples from the North Sea, 19:3028 (R;DK) 
Prices 

Analysis of options for coal combustion waste management in 

the Pacific Basin, 19:3486 (R;US) 
Reserves 

US crude oil, natural gas, and natural gas liquids reserves, 1992 

annual report, 19:3042 (R;US) 
Statistical Data 

Petroleum marketing monthly, November 1993 (Contains glos- 

sary), 19:3013 (R;US) 
Supply Disruption 

Analysis of options for coal combustion waste management in 

the Pacific Basin, 19:3486 (R;US) 
Supply and Demand 

The US petroleum industry: Past as prologue 1970-1992, 

19:3022 (R;US) 
Surface Tension 

Measurement of interfacial tension by use of pendant drop video 

techniques, 19:2997 (R;US) 
Thermal Recovery 

Volumetric in situ electrical heating: An unexploited electrotech- 

nology, 19:2985 (RA;US) 
Transportation Systems 

Feasibility study on introduction of transportation-use petroleum 

substitution energy. 2, 19:4327 (R;JP;In Japanese) 
Underground Storage 
Management of petroleum underground storage tanks at the 
Hanford Site, 19:5240 (RA;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM COOPERATIVES 
See PETROLEUM INDUSTRY 
PETROLEUM DEPOSITS 

See also OIL FIELDS 

Gulf of Mexico Sales 147 and 150: Central and Western plan- 
ning areas: Final environmental impact statement, Volume 1: 
Sections 1 through 4.C, 19:3027 (R;US) 

Gulf of Mexico Sales 147 and 150: Central and western 
planning areas: Volume 2, Sections 4.D. through 9: Final En- 
vironmental Impact Statement, 19:3928 (R;US) 

PETROLEUM INDUSTRY 

The US petroleum industry: Past as prologue 1970-1992, 
19:3022 (R;US) 

US energy industry financial developments, 1993 second quarter 
(Contains a list of 114 petroleum companies.), 19:3978 (R;US) 

PETROLEUM PRODUCTS 
See also FUEL OILS 
GASOLINE 

REFINERY GASES 

Biomass growth aspects during bioreclamation of contaminated 
soils, 19:5450 (RA;US) 

Converting petroleum coke to electricity, 19:3496 (RA;US) 

Petroleum coke: A viable fuel for cogeneration, 19:3011 (RA;US) 

Petroleum marketing monthly, November 1993 (Contains glos- 
sary), 19:3013 (R;US) 

Petroleum supply monthly, October 1993, 19:3012 (R;US) 
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PETROLEUM PRODUCTS 


Preliminary assessment report for Kent National Guard Facility 
(Installation 53065), 24410 Military Road, Kent, Washington, 
19:5271 (R;US) 

The US petroleum industry: Past as prologue 1970-1992, 
19:3022 (R;US) 

Winter fuels report week ending, November 5, 1993 (Contains 
glossary), 19:3018 (R;US) 

Winter fuels report week ending, October 22, 1993, 19:3016 
(R;US) 

Winter fuels report, week ending November 12, 1993 (Contains 
glossary), 19:3019 (R;US) 

Winter fuels report, week ending November 19, 1993 (Contains 
glossary), 19:3020 (R;US) 

Winter fuels report, week ending November 26, 1993 (Contains 
glossary), 19:3021 (R;US) 

Winter fuels report, week ending October 29, 1993 (Contains 
glossary), 19:3017 (R;US) 

PETROLEUM REFINERIES 

Controlling NO, to obtain offsets or meet compliance, 19:3023 
(RA;US) 

Demand Side Dispatching, Part 2: An industrial application, 
19:4283 (RA;US) 

Energy and crude oil input requirements for the production of re- 
formulated gasolines, 19:3006 (R;US) 

PETROLEUM RESIDUES 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, April 1, 1993-June 30, 1993, 19:3009 (R;US) 

The role of the resid solvent in co-processing with finely divided 
catalysts: Quarterly report Apri-June 1993, 19:2926 (R;US) 

PETROLEUM STOCKS 

See INVENTORIES 

PETROLOGY 
Full minutes of the 44th meeting of the ICCP held in University 
Park, Pennsylvania, USA, July 19-25, 1992, 19:2940 (R;US) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHANTOMS 
Recent upgrade of the in vivo neutron activation facility at 
Brookhaven National Laboratory, 19:5338 (R;US) 
PHARMACEUTICALS 
See DRUGS 
PHASE DIAGRAMS 
A new materials data compilation can help in actinide phase- 
diagram research, 19:4525 (R;US) 
PHASE TRANSFORMATIONS 
See also CRYSTAL-PHASE TRANSFORMATIONS 
SOLIDIFICATION 
Cosmological phase transitions, 19:5508 (R;US) 
PHENIX REACTOR 
Application of gel-Co-conversion for TRU (Pu, Np, Am) fuel and 
target preparation, 19:3621 (R;FR) 
PHENYLETHYLENE 
See STYRENE 
PHONONS 
Numerical study of phonon and electron spectra, 19:5814 
(IA;IR;In Persian) 
PHOSPHATASES 
Radiation induced apoptosis, 19:5389 (IA;AU) 
PHOSPHORS 

R and D on compact, fast and radiation-hard materials for total- 

absorption EM-calorimeters, 19:5002 (RA;RU) 
PHOSPHORUS 

Chemometric analysis of IR external reflection spectra for quan- 
titative determination of BPSG thin films (Borophosphosilicate 
glass (BPSG).), 19:4636 (R;US) 

Chemometric analysis of infrared emission spectra for quantita- 
tive analysis of BPSG films on silicon, 19:4842 (R;US) 

Simplified high-efficiency silicon cell processing, 19:3441 (R;US) 

PHOSPHORUS COMPOUNDS 

Optimization of experimental conditions in IR reflectance deter- 

mination of BPSG properties, 19:4635 (R;US) 
PHOTOCATHODES 
Cs based photocathodes for gaseous detectors, 19:4981 (R;US) 
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PHOTOCHEMICAL OXIDANTS 

Control strategies for photochemical oxidants across Europe, 

19:5164 (RA;US) 
PHOTOCHEMISTRY 

Radiation Laboratory University of Notre Dame: Quarterly re- 

port, July 1—-September 30, 1993, 19:4674 (R;US) 
PHOTOCONDUCTORS 
Fast GaAs photoconductor responses to subnanosecond proton 
pulses, 19:4974 (R;FR) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC EMISSION 

Characteristics of secondary electron emission from Csl in- 

duced by X-rays with energies up to 100 keV, 19:5852 (R;IL) 
PHOTOELECTROCHEMICAL CELLS 

Electrochemical solar cells, 19:3435 (R;NO;In Norwegian) 

Photoelectrochemical based direct conversion systems, 
19:3379 (RA;US) 

[Photoinduced charge separation in solid state and molecular 
systems]: Final report, 19:4673 (R;US) 

PHOTOIONIZATION 

Radical ions in radiation and photochemistry. Magnetic reso- 

nance and other studies, 19:4683 (IA;AU) 
PHOTOLYSIS 

Development of laser-ion beam photodissociation methods: 
Progress report, December 1, 1992—November 30, 1993, 
19:4617 (R;US) 

PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 

Characteristics of point focusing image intensifiers and hybrid 
PMs as elements of multichannel particle detectors, 19:5012 
(RA;RU) 

PHOTON BEAMS 

Center for Beam Physics, 1992, 19:4889 (R;US) 
PHOTON DETECTION (GAMMA) 

See GAMMA DETECTION 
PHOTON-PHOTON INTERACTIONS 

Physical potential of photon-photon and electron-photon collid- 
ers in TeV region, 19:4864 (R;FR) 

The form factors of the process y*y*—+7° for small virtuality of 
one of the photons and QCD sum rules (1): the structure of 
the infrared singularities, 19:5631 (R;RU) 

PHOTON-PROTON INTERACTIONS 

Studying triple-Higgs vertex in the process -y-y—+HH at teV ener- 

gies, 19:5680 (R;RU) 
PHOTONUCLEAR REACTIONS 

Application of the Bethe-Salpeter formalism to study on electro- 
magnetic processes on the lightest nuclei, 19:5733 (IA;RU;In 
Russian) 

Evidence for nonstatistical contribution to the photoneutron de- 
cay of lead, bismuth and terbium, 19:5746 (RA;IL) 

Perspectives of nuclear structure investigation in electromag- 
netic interactions, 19:5732 (IA;RU;In Russian) 

Photodisintegration sum rule and electron distribution in metal 
clusters, 19:5756 (R;FR) 

PHOTOPRODUCTION 

Searching for supersymmetry in high energy photon-proton 

scattering, 19:5640 (R;DE) 
PHOTOSYNTHETIC BACTERIA 

Removal of COz from flue gases by algae: [Quarterly] technical 

report, March 1, 1993—May 31, 1993, 19:3523 (R;US) 
PHOTOSYNTHETIC REACTION CENTERS 

Regulation of photosynthetic membrane components in 
cyanobacteria: Annual report, June 1, 1991 to May 31, 1992, 
19:5331 (R;US) 

PHOTOVOLTAIC CELLS 

See also SOLAR CELLS 

Overview of the Photovoltaic Manufacturing Technology (PV- 
Marz) project, 19:3438 (R;US) 

Overview of the status and progress in photovoltaics research in 
the United States, 19:3434 (R;US) 





PHOTOVOLTAIC POWER PLANTS 
Handbook of photovoltaic power generating design for introduc- 
tion, 19:3442 (|;JP;In Japanese) 
Merging photovoltaic hardware development with hybrid appli- 
cations in the USA, 19:3445 (R;US) 
Renewable energy systems in Mexico: Installation of a hybrid sys- 
tem: Foreign trip report, January 12-16, 1993, 19:3995 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Low-cost photovoltaic inverters incorporating application- 
specific integrated circuits, 19:3446 (R;US) 
Overview of the Photovoltaic Manufacturing Technology (PV- 
MaT) project, 19:3438 (R;US) 
PHYSICAL AND TECHNICAL RESEARCH REACTOR MOSCOW 
See RPT REACTOR 
PHYSICAL PROTECTION DEVICES 
See also SECURITY SEALS 
Circuit breaker lockout device, 19:4835 (PA;US) 
Lookout device for high voltage circuit breaker, 19:4834 (PA;US) 
PHYSICAL RADIATION EFFECTS 
See also ATOMIC DISPLACEMENTS 
INTERSTITIAL HELIUM GENERATION 
INTERSTITIAL HYDROGEN GENERATION 
Development of high temperature property database for Alloy 
800H, 19:4447 (R;JP;In Japanese) 
Segregation processes in alloys during ion bombardment, 
19:4342 (R;US) 
PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 
Abstract of articles from Iran's physics conference, 19:5473 
(I;IR;In Persian) 
PI-1016 RESONANCES 
See MESONS 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PINELLAS PLANT 
Workforce estimates for environmental restoration at Pinellas 
Plant, 19:3333 (R;US) 
PINES 
Commercialization analysis for fuels from Pinyon-Juniper bio- 
mass, 19:3415 (RA;US) 
PINNING FORCE 
See MAGNETIC FLUX 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
On the model of the nuclear shock wave generation in pion- 
nuclear collisions, 19:5753 (IA;RU;In Russian) 
PION MINUS-PROTON INTERACTIONS 
Experimental investigations of strong interaction in the non- 
perturbative QCD region: Annual progress report, January 
16, 1993-January 15, 1994, 19:5615 (R;US) 
PION REACTIONS 
See also PION MINUS REACTIONS 
Strong interactions studies with medium energy probes: 
Progress report, December 1, 1992—November 30, 1993, 
19:5677 (R;US) 
PION-NUCLEON INTERACTIONS 
Nuclear structure studies with intermediate energy probes, 
19:5705 (R;US) 
Pion-nucleon interaction in nuclear matter above the A reso- 
nance energy, 19:5657 (R;JP) 
Pion-nucleus interactions and the STAR experiment at RHIC: 
Progress report, 1990-1993, 19:5707 (R;US) 
PION-PION INTERACTIONS 
What z-7 scattering tells us about chiral perturbation theory, 
19:5661 (R;FR) 
PIONS 
See also PIONS MINUS 
PIONS PLUS 


PIPES 
Leak Testing 


1990 results with polarized protons and antiprotons (E704), 
19:5639 (R;US) 

Electromagnetic form factor of the pion in the confined quark 
model, 19:5684 (IA;RU;In Russian) 

Electromagnetic form factors contribution to generalized mag- 
netic polarizabilities of pions, kaons, and nucleons, 19:5685 
(IA;RU;In Russian) 

PIONS MINUS 

Analysing power in inclusive z*, 7— mesons production at large 
Xf using 200 GeV polarized proton beams, 19:5649 (R;RU;In 
Russian) 

Inclusive rapidity correlations of x meson in pp interactions, 
19:5665 (R;RU;In Russian) 

PIONS PLUS 

Analysing power in inclusive z*, x— mesons production at large 
X-¢ using 200 GeV polarized proton beams, 19:5649 (R;RU;In 
Russian) 

Measurement of decay t+-+e*v,e*e~ , 19:5664 (R;RU;In Rus- 
sian) 

PIPELINES 

Comparison of revegetation of a gas pipeline right-of-way in two 
forested wetland crossings involving conventional methods of 
pipeline installation and horizontal drilling, Nassau County, 
Florida, 19:3043 (R;US) 

Gaseous fuel transport line leakage-natural gas compared to 
hydrogen, 19:3385 (RA;US) 

Location of leaks in pressure testable direct burial steam distri- 
bution conduits, 19:4284 (RA;US) 

Southeast Geysers effluent pipeline project: Quarterly progress 
report, April 1-June 30, 1993, 19:3464 (R;US) 

Use of geographic information systems for applications on gas 
pipeline rights-of-way, 19:3044 (R;US) 

Utilities inspection technologies, 19:4285 (RA;US) 

PIPES 
Bending 

Low cycle fatigue of pressurized pipes with circumferential flaws 

under cyclic bending moment, 19:3590 (RA;US) 
Corrosion 

Chexal-Horowitz model for flow accelerated corrosion in 

CHECWORKS™, 19:3544 (RA;US) 
Design 

Design and analysis of sodium loop pipings, 19:3634 (R;KR;In 
Korean) 

GEODIM, Version 2.1: Users manual (English units version), 
19:3463 (R;US) 

Dynamic Loads 

Review of ASME code criteria for control of primary loads on 
nuclear piping system branch connections and recommenda- 
tions for additional development work, 19:3719 (R;US) 

Fatigue 

Technical report on the Piping Reliability Proving Tests at the 
Japan Atomic Energy Research Institute, 19:4743 (R;JP;In 
Japanese) 

Fracture Mechanics 

Short cracks in piping and piping welds: Semiannual report, April 

1992—September 1992: Volume 3, No. 1, 19:3718 (R;US) 
Fracture Properties 

Comparison of fracture toughness values from large-scale pipe 
system tests and C(T) specimens, 19:3716 (RA;US) 

Crack resistance of austenitic pipes with circumferential 
through-wall cracks, 19:3715 (RA;US) 

Fracture mechanics and full scale pipe break testing for DOE’s 
new production reactor-heavy water reactor, 19:3793 (RA;US) 

Low cycle fatigue of pressurized pipes with circumferential flaws 
under cyclic bending moment, 19:3590 (RA;US) 

Fractures 

Technical report on the Piping Reliability Proving Tests at the 
Japan Atomic Energy Research Institute, 19:4743 (R;JP;In 
Japanese) 

Leak Testing 

Estimation and reduction methodologies for fugitive emissions 

from equipment, 19:3525 (RA;US) 


ERA Vol. 19, No. 2 685 





PIPES 
Optimization 


Optimization 
GEODIM, Version 2.1: Users manual (English units version), 
19:3463 (R;US) 
Ruptures 
Technical report on the Piping Reliability Proving Tests at the 
Japan Atomic Energy Research Institute, 19:4743 (R;JP;In 
Japanese) 
Stress Analysis 
Review of ASME code criteria for control of primary loads on 
nuclear piping system branch connections and recommenda- 
tions for additional development work, 19:3719 (R;US) 
Testing 
Comparison of fracture toughness values from large-scale pipe 
system tests and C(T) specimens, 19:3716 (RA;US) 
Crack resistance of austenitic pipes with circumferential 
through-wall cracks, 19:3715 (RA;US) 
Fracture mechanics and full scale pipe break testing for DOE’s 
new production reactor-heavy water reactor, 19:3793 (RA;US) 
Welding 
Pipe weld crown removal device, 19:4751 (PA;US) 
PITTING CORROSION 
Statistical analysis of inhibitor concentrations for radioactive 
waste in carbon steel tanks, 19:3236 (R;US) 
PLANTS 
See also TREES 
Suitable woody species for a land application alternative to pulp 
and paper mill wastewater disposal, 19:5452 (RA;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLASMA 
See also COLD PLASMA 
HOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
RELATIVISTIC PLASMA 
Langmuir waves in the electron-positron plasma: 2.Travelling 
waves, 19:6005 (R;RU;In Russian) 
Refractory materials and plasma, 19:4507 (R;FR;In French) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA DENSITY 
Correlation and dimensional analysis of density fluctuations on 
CASTOR tokamak, 19:5993 (RA;CZ) 
Edge plasma experiments on CASTOR tokamak, 19:5999 (R;CZ) 
IPP Prague contributions to the IAEA technical committee meet- 
ing on research using small tokamaks: CASTOR tokamak 
team, 19:5992 (R;CZ) 
Regimes with improved particle confinement on CASTOR toka- 
mak, 19:5994 (RA;CZ) 
PLASMA DIAGNOSTICS 
Diagnostic arc source of neutral lithium beam, 19:5996 (RA;CZ) 
IPP Prague contributions to the IAEA technical committee meet- 
ing on research using small tokamaks: CASTOR tokamak 
team, 19:5992 (R;CZ) 
PLASMA FLUID EQUATIONS 
Influence of a plasma contact on the stability of a flow of a liquid 
metal film, 19:5985 (1A;IL) 
PLASMA JETS 
On one numerical approach to Stefan problem, 19:5997 (R;CZ) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA RADIAL PROFILES 
Edge plasma experiments on CASTOR tokamak, 19:5999 (R;CZ) 
PLASMA SCRAPE-OFF LAYER 
Edge plasma experiments on CASTOR tokamak, 19:5999 (R;CZ) 
PLASMA SIMULATION 
A generalized approach to asymptotic similarity and its applica- 
tion to strong explosion and imploding shock wave problem, 
19:5840 (RA;IL) 
Calculation of emission and absorption spectra of LTE plasma 
by the super transition array method, 19:5842 (RA;IL) 
Recent developments in the super transition array model for 
spectral simulation of LTE plasmas, 19:5841 (RA;IL) 
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PLASMA SWITCHES 
Computer modeling of plasma flow switches-high current 
switching on Procyon, 19:4831 (R;US) 
Microwave and Pulsed Power, 19:4770 (R;US) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
Langmuir waves in the electron-positron plasma: 2.Travelling 
waves, 19:6005 (R;RU;In Russian) 
PLASTIC PROPERTIES 
See PLASTICITY 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
A scintillating fiber beam halo detector for heavy ion beam diag- 
nostics, 19:4939 (R;US) 
PLASTICITY 
Modeling of cyclic plasticity with application to steel and alu- 
minium structures, 19:4826 (R;NO) 
PLASTICS 
See also MYLAR 
POLYSTYRENE 
POLYURETHANES 
THERMOPLASTICS 
Application of desiccant drying in plastic molding, 19:4281 
(RA;US) 
PLATES 
Effect of biaxial loading on the fracture behavior of a ferritic steel 
component, 19:3707 (RA;US) 
Effect of loading on stable tearing of wide plates, 19:3704 (RA;US) 
The causes of geometry effects in ductile tearing, 19:3711 
(RA;US) 
Validation of the R6 defect assessment procedures by wide 
plate and pressure vessel tests, 19:3697 (RA;US) 
Verification of ductile fracture mechanics assessment methods 
by a wide plate test, 19:3708 (RA;US) 
PLATING 
Method for simultaneous measurement of mass loading and 
fluid property changes using a quartz crystal microbalance, 
19:5084 (PA;US) 
PLATINUM 
Thermal phase behavior of metal surfaces: X-ray scattering 
studies of Pt(001), 19:4343 (R;US) 
[Photoinduced charge separation in solid state and molecular 
systems]: Final report, 19:4673 (R;US) 
PLATINUM ALLOYS 
The origins of ordering in CuPt, 19:4488 (R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLUGS 
See CLOSURES 
PLUM BROOK NASA-TR 
See PBR REACTOR 
PLUM BROOK REACTOR FACILITY 
See PBR REACTOR 
PLUMES 
Results of an emergency response atmospheric dispersion 
model comparison using a state accepted statistical protocol, 
19:5174 (R;US) 
PLUTONIUM 
See also PLUTONIUM-DELTA 
200 Areas operation monthly report, March 1971, 19:3065 (R;US) 
A survey of metallurgical research on several actinides, 19:3077 
(R;US) 
Assessment of plutonium in the Savannah River Site environ- 
ment: Revision 1, 19:5296 (R;US) 
Bismuth Phosphate process under 215 MWD program, 19:3068 
(R;US) 
Debye-Waller factors of the light actinide metals, 19:4715 (R;US) 
Further studies on the recovery of fission products and uranium 
from Purex 1WW, 19:3154 (R;US) 
Hanford Atomic Products Operation Five-Year 
19:3073 (R;US) 
Monte Carlo simulations of plutonium gamma-ray spectra, 
19:3215 (R;US) 


Program, 





Oncogenes _in 
(RA;US) 
Preliminary BPX flowsheet, 19:3071 (R;US) 
Sorters for soil cleanup, 19:5221 (RA;US) 
Works Technical Department progress report, January 1966, 
19:3779 (R;US) 
PLUTONIUM 238 
Environmental assessment of the import of Russian plutonium- 
238, 19:3314 (R;US) 
Fabrication of neptunium oxide targets for irradiation in FFTF, 
19:3076 (R;US) 
Neptunium oxide target fabrication facility considerations for the 
production of plutonium-238, 19:3733 (R;US) 
PLUTONIUM 239 TARGET 
Neutron scattering studies in the actinide region: Progress re- 
port, August 1, 1992—July 31, 1993, 19:5742 (R;US) 
PLUTONIUM CHLORIDES 
Dehydration of plutonium trichloride hydrate, 19:4716 (PA;US) 
The synthesis of plutonium trichloride by chlorination of pluto- 
nium dioxide with phosgene, 19:4714 (R;US) 
PLUTONIUM DIOXIDE 
The synthesis of piutonium trichloride by chlorination of pluto- 
nium dioxide with phosgene, 19:4714 (R;US) 
PLUTONIUM NITRATES 
Inhaled plutonium nitrate in dogs, 19:5420 (RA;US) 
PLUTONIUM OXIDES 
See also PLUTONIUM DIOXIDE 
Inhaled plutonium oxide in dogs, 19:5419 (RA;US) 
Low-level 25°PuO, life-span studies, 19:5422 (RA;US) 
PLUTONIUM-DELTA 
Debye-Waller factors of the light actinide metals, 19:4715 (R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINCARE GROUPS 
See also LORENTZ GROUPS 
Quantisation of monotonic twist maps, 19:5609 (R;IL) 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLARIZATION 
Utilization of the magnetic induced polarization technique in en- 
vironmental remediation problems, 19:5228 (RA;US) 
POLARIZED BEAMS 
1990 results with polarized protons and antiprotons (E704), 
19:5639 (R;US) 
The Fermilab polarized beam facility, 19:4925 (RA;RU) 
POLARONS 
Disorder effects on small-polaron formation and hopping, 
19:5820 (R;US) 
POLISHING 
Calculations of material removal, removal rate, and Preston co- 
efficient in continuous lapping/polishing machines, 19:4486 
(R;US) 
POLLUTANTS 
A study of colloid-enhanced ultrafiltration: Final progress report, 
March 1, 1990—April 30, 1992, 19:5315 (R;US) 
Atmospheric transport and dispersion of pollutants and related 
meteorological studies: Final report for 1990, 19:5135 (R;US) 
Cells on corrugations for pollution control, 19:5451 (RA;US) 
Fresh Kills leachate treatment and minimization study: Volume 
1, Characteristics and treatment alternatives: Final report, 
19:5277 (R;US) 
Fresh Kills leachate treatment and minimization study: Volume 
3, Biodegradability, nitrification and denitrification: Final re- 
port, 19:5279 (R;US) 
Local study of pollutants dispersion by a real time tracer 
method, 19:3373 (R;FR;In French) 
Optimization of the velocity of air providing dynamic contain- 
ment at openings, 19:4720 (R;FR) 
[Atmospheric transport and dispersion of pollutants and related 
meteorological studies], 19:5134 (R;US) 
POLLUTION ABATEMENT 
The United Nations Conference on Environment and Develop- 
ment (UNCED), 19:3927 (R;DK;In Danish) 


radiation-induced carcinogenesis, 19:5427 


POLYURETHANES 


POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
Proceedings of pollution prevention and waste minimization 
tools workshops, 19:3878 (R;US) 
POLONIUM 210 
Australia's contribution to the IAEA CRP ’Sources of radioactiv- 
ity in the marine environment and their contributions to the 
overall dose assessment from marine radioactivity (MAR- 
DOS)’, 19:5386 (!A;AU) 
POLY(ISOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
Three methods to measure RH bond energies, 19:4639 (R;US) 
POLYCARBONATES 
Positron lifetime characterisation of polymers, 19:4685 (IA;AU) 
POLYCHLORINATED BIPHENYLS 
Engineering-scale tests of in situ vitrification to PCB and ra- 
dioactive contaminated soils, 19:5193 (RA;US) 
PCB dechlorination in anaerobic soil slurry reactors, 19:5254 
(R;US) 
Removal action under CERCLA section 104 for PCB- 
contaminated soil at DOE Mound plant, 19:5218 (RA;US) 
Treatment of Y-12 plant mixed waste contaminated soils utiliz- 
ing the Westinghouse soil washing process, 19:3275 (RA;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, April 1, 
1993—June 30, 1993, 19:2939 (R;US) 
Sorption and chemical transformation of PAHs on coal fly ash: 
Technical progress report No. 8, 19:2951 (R;US) 
POLYETHYLENES 
In situ spectroscopic applications to the study of rechargeable 
lithium batteries: Final report, 19:3847 (R;US) 
Modeling VOC transport in simulated waste drums, 19:4653 
(R;US) 
Positron lifetime characterisation of polymers, 19:4685 (IA;AU) 
The effect of ionising radiation on conductivity in low density 
polyethylene, 19:4569 (IA;AU) 
POLYMERS 
See also ORGANIC POLYMERS 
A comparison of the neutron response of CR-39 made by differ- 
ent manufacturers, 19:5061 (R;US) 
Equivalent performance in different helical resonator plasma 
polymerization coater platforms, 19:4608 (R;US) 
Morphological analysis of ionomers: Progress report, January 1, 
1993—December 31, 1993, 19:4564 (R;US) 
Regulatory issues and assumptions associated with polymers for 
subsurface barriers surrounding buried waste, 19:5188 (R;US) 
The effects of simulated low earth orbit radiation on polymers, 
19:4571 (IA;AU) 
Voltammetric studies of poly(carbon disulfide), 19:4669 (R;US) 
X-ray absorption studies of Ti/polymer and Cr/polymer inter- 
faces, 19:4642 (R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSTYRENE 
Irradiation of poly(p-methyl styrene) and acrylonitrile/p-methyl 
styrene copolymers, 19:4572 (IA;AU) 
Radiation induced thermal degradation of poly (a-methyl 
styrene), 19:4679 (IA;AU) 
Single molecule glasses prepared by +-irradiation, 19:4570 
(IA;AU) 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYURETHANES 
Morphological analysis of ionomers: Progress report, January 1, 
1993—December 31, 1993, 19:4564 (R;US) 
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POMERANCHUK PARTICLES 


POMERANCHUK PARTICLES 

Consistency of the maximal Odderon approach with the QFT 
constraints, 19:5660 (R;FR) 

The perturbative (QCD) Pomeron and Odderon in the photon 
initiated reactions, 19:5659 (R;FR) 

Why Odderon contribution is suppressed in high energy reac- 
tions in comparison with Pomeron one, 19:5658 (R;FR) 

POMERONS 
See POMERANCHUK PARTICLES 
PONDEROMOTIVE FORCE 
On effects of a local plasma density growth due to ponderomo- 
tive forces at fast wave launching in tokamaks, 19:5991 (R;CZ) 
PONDS (COOLING) 
See COOLING PONDS 
POROUS MATERIALS 

A comprehensive description of transient foam flow in porous 
media, 19:2999 (R;US) 

A generalized entering coefficient to characterize foam stability 
against oil in porous media, 19:2998 (R;US) 

Characterization and modification of fluid conductivity in hetero- 
geneous reservoirs to improve sweep efficiency: [Quarterly 
report, July-September 1993], 19:2987 (R;US) 

Fundamentals of foam transport in porous media, 19:2994 (R;US) 

Generalized entering coefficients: A criterion for foam stability 
against oil in porous media, 19:2993 (R;US) 

Simulation of foam displacement in porous media, 19:3000 
(R;US) 

PORPHYRINS 

The coordination and atom transfer chemistry of titanium por- 

phyrin complexes, 19:4661 (R;US) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 

Regional flood hazard assessment of the Paducah and 
Portsmouth Gaseous Diffusion Plants, 19:3299 (RA;US) 

Structural inspection and wind analysis of redwood cooling towers 
at the Portsmouth Gaseous Diffusion Plant, 19:3249 (RA;US) 

POSITION SENSITIVE DETECTORS 

A 140-element Ge detector fabricated using amorphous Ge 
blocking contacts, 19:5049 (R;US) 

Cs based photocathodes for gaseous detectors, 19:4981 (R;US) 

High precision straw tube chamber with cathode readout, 
19:5021 (R;RU) 

Measurement of small-angle elastic scattering cross sections of 
fast neutron, 19:4977 (R;CN) 

POSITIONING 
Global Positioning System receiver evaluation results, 19:4757 
(R;US) 
POSITIVE IONS 
See CATIONS 
POSITRON COMPUTED TOMOGRAPHY 

In-vitro dosimetry estimation using quantitative whole body 
positron emission tomography, 19:5349 (iA;AU) 

The radiation monitoring and control system for the Austin Hos- 
pital P.E.T. Centre, 19:5407 (IA;AU) 

The simulation of a data acquisition system for a proposed high 
resolution PET scanner, 19:4918 (R;US) 

POSITRON DETECTION 

MCNP as a tool for calculating neutron and positron doses in 

tissue, 19:5400 (IA;AU) 
POSITRON-ATOM COLLISIONS 

Convergent close-coupling calculations of low-energy positron- 

atomic-hydrogen scattering, 19:5799 (R;AU) 
POSITRONIUM 

Positron and positronium reactivities with hemin compounds in 
alkaline water/ethyleneglycol mixture (50%), 19:5535 (R;XA) 

Positron lifetime characterisation of polymers, 19:4685 (IA;AU) 

POSITRONS 
Positron and positronium reactivities with hemin compounds in 
alkaline water/ethyleneglycol mixture (50%), 19:5535 (R;XA) 
POSTULATED PARTICLES 
See also GLUONS 
HIGGS BOSONS 
PARTONS 
POMERANCHUK PARTICLES 
QUARKS 
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SPARTICLES 
TOP PARTICLES 
Light gluinos in high-Q? deep inelastic scattering, 19:5770 (R;GB) 
POTASSIUM 

Diffusion characteristics of liquid potassium from the analysis of 
experimental data on quasielastic scattering of slow neutrons, 
19:5777 (R;RU;In Russian) 

POTASSIUM ALLOYS 

Alternatives for sodium-potassium alloy treatment, 19:3244 
(R;US) 

Thermodynamics of molten K-TE alloys, 19:5519 (R;XA) 

POTATO TUBERS 

See POTATOES 

POTATOES 

Wind tunnel tests of biodegradable fugitive dust suppressants 
being considered to reduce soil erosion by wind at radioactive 
waste construction sites, 19:5281 (R;US) 

POWER AMPLIFIERS 

Phase conjugation and pulse compression of high energy 

lasers: From nanoseconds to microseconc= 19:4852 (R;US) 
POWER DISTRIBUTION SYSTEMS 

Distribution automation in Finland: Final report of the research 

programme 1990-1992, 19:3838 (R;Fl) 
POWER GENERATION 

See also COGENERATION 

Development of a high-performance coal-fired power generating 
system with pyrolysis gas and char-fired high temperature fur- 
nace (HITAF): Quarterly progress report No. 6, ApritJune 
1993, 19:3506 (R;US) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 
See also BOR-60 REACTOR 
BWR TYPE REACTORS 
FESSENHEIM-2 REACTOR 
N-REACTOR 
PWR TYPE REACTORS 
PHENIX REACTOR 
SPACE POWER REACTORS 
THERMIONIC REACTORS 
TOPAZ REACTOR 
VG-400 REACTOR 

3. Interindustry conference on reactor materials science: Sum- 
maries of reports, 19:3528 (1;RU;In Russian) 

Small low mass advanced PBR'’s for bi-modal operation, 
19:3638 (R;US) 

Status and prospects for development of fuel elements for 
power reactors, 19:3725 (RA;RU;In Russian) 

POWER SUPPLIES 

See also PHOTOVOLTAIC POWER SUPPLIES 

Characteristics and development report for the T1576 power 
supply and the MC3935 battery, 19:5090 (R;US) 

Direct current stabilizer for powering the main coil of the iron- 
current channel at the JINR phasotron, 19:4929 (R;RU;In 
Russian) 

POWER SYSTEMS 
See also AC SYSTEMS 
BRAYTON CYCLE POWER SYSTEMS 
INTERCONNECTED POWER SYSTEMS 
SOLAR-ASSISTED POWER SYSTEMS 

Ensure continuous power to critical industrial processes with the 
new Superconducting Storage Device (SSD™), 19:3834 
(RA;US) 

Power quality/harmonic detection: Harmonic control in electric 
power systems for the telecommunications industry, 19:3837 
(RA;US) 

POWER TRANSMISSION 
The transmission interface constraint problem, 19:3835 (R;US) 
POWER TRANSMISSION LINES 

Power quality/harmonic detection: Harmonic control in electric 
power systems for the telecommunications industry, 19:3837 
(RA;US) 

Transmission issues and power exchanges in Texas, 19:3836 
(RA;US) 





PREAMPLIFIERS 

Low-noise low input impedance preamplifier for ionization 

calorimeters, 19:5015 (RA;RU) 
PRECIPITATION 
Essential material flow sheet of precipitation separations pro- 
cess, 19:3070 (R;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREDATOR-PREY INTERACTIONS 
Bifurcation approach to the predator-prey population models 
(Version of the computer book), 19:5514 (R;XA) 
PREGNANCY 
Radiation biology and the laboratory mouse, 19:5392 (IA;AU) 
PRESSURE (VAPOR) 
See VAPOR PRESSURE 
PRESSURE DROP 

Validated heat-transfer and pressure-drop prediction methods 
based on the discrete-element method: Phase 2, two- 
dimensional rib roughness, 19:4784 (R;US) 

PRESSURE VESSELS 
Coordinated Research Programs 

Some methodological aspects of investigations into radiation 
hardening of WWER-type reactor vessels, 19:4418 (RA;RU;In 
Russian) 

Crack Propagation 

Experimental and numerical studies of crack growth in cladded 
specimens, 19:4479 (R;SE) 

The influence of finite-length flaw effects on PTS analyses, 
19:3694 (RA;US) 

Cracks 

A summary of CSNI Project FALSIRE analyses of the second 
HSST  pressurized-thermal-shock experiment (PTSE-2), 
19:3583 (RA;US) 

Defects 

Validation of the R6 defect assessment procedures by wide 

plate and pressure vessel tests, 19:3697 (RA;US) 
Fracture Mechanics 

Large-scale thermal-shock experiments with clad and unclad 
steel cylinders, 19:3586 (RA;US) 

Pressurized thermal shock tests with model pressure vessels 
made of VVER-440 reactor pressure vessel steel, 19:3693 
(RA;US) 

Reactor vessel integrity analysis based upon large scale test re- 
sults, 19:3705 (RA;US) 

The influence of finite-length flaw effects on PTS analyses, 
19:3694 (RA;US) 

Validation of the R6 defect assessment procedures by wide 
plate and pressure vessel tests, 19:3697 (RA;US) 

Fracture Properties 

3D-calculations of a typical nuclear pressure vessel subjected to 
thermal shock loading, 19:3710 (RA;US) 

Overview of the CSNI Project FALSIRE, 19:3688 (RA;US) 

Predicition of the first spinning cylinder test using continuum 
damage mechanics, 19:3587 (RA;US) 

Radiation Hardening 

Some methodological aspects of investigations into radiation 
hardening of WWER-type reactor vessels, 19:4418 (RA;RU;In 
Russian) 

The role of point defect clusters in reactor pressure vessel em- 
brittlement, 19:3677 (R;US) 

Reliability 

Heavy-Section Steel Irradiation Program: Semiannual progress 
report, Apri-+-September 1990: Volume 1, No. 2, 19:3720 
(R;US) 

Safety Analysis 

Reactor vessel integrity analysis based upon large scale test re- 

sults, 19:3705 (RA;US) 
Temperature Distribution 

3D-calculations of a typical nuclear pressure vessel subjected to 

thermal shock loading, 19:3710 (RA;US) 
Testing 

A summary of CSNI Project FALSIRE analyses of the second 
HSST  pressurized-thermal-shock experiment (PTSE-2), 
19:3583 (RA;US) 


PROPAGATION (WAVE) 


Overview of the CSNI Project FALSIRE, 19:3688 (RA;US) 
Thermal Shock 

3D-calculations of a typical nuclear pressure vessel subjected to 
thermal shock loading, 19:3710 (RA;US) 

A summary of CSNI Project FALSIRE analyses of the second 
HSST _ pressurized-thermal-shock experiment (PTSE-2), 
19:3583 (RA;US) 

Large-scale thermal-shock experiments with clad and unclad 
steel cylinders, 19:3586 (RA;US) 

Predicition of the first spinning cylinder test using continuum 
damage mechanics, 19:3587 (RA;US) 

Pressurized thermal shock tests with model pressure vessels 
made of VVER-440 reactor pressure vessel steel, 19:3693 
(RA;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 

Automated robotic equipment for ultrasonic inspection of pres- 

surizer heater wells, 19:3591 (PA;US) 
PRIMARY COOLANT CIRCUITS 

Detailed numerical studies of the thermal-hydraulics in the hot 

plenum of a liquid metal fast breeder reactor, 19:3618 (R;FR) 
PRINTED CIRCUITS 
Phase conjugated lasers applied to commercial x-ray lithogra- 
phy, 19:4851 (R;US) 
PROBES 
See also MAGNETIC PROBES 
NEUTRON PROBES 
Robotic end effector, 19:4750 (PA;US) 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION REACTORS 

See also SPECIAL PRODUCTION REACTORS 

A critical review of predictive models for the onset of significant 
void in forced-convection subcooled boiling, 19:3831 (R;US) 

Decommissioning of the 105-F and 105-H fuel storage basins in 
the 100 area at the Hanford Site, 19:3105 (RA;US) 

Long-term public health impacts of decommissioning the Han- 
ford surplus production reactors: Implications for CERCLA 
remedial actions at Hanford, 19:5243 (RA;US) 

Onset of significant void in internal flow, forced convection, sub- 
cooled boiling, 19:3833 (R;US) 

Prediction of the onset of significant void in transient subcooled 
flow boiling, 19:3832 (R;US) 

Review of the SEERG process for DOE, 19:3760 (RA;US) 

Savannah River Site disaggregated seismic spectra: (Based on 
WSRC-TR-93-102), 19:3829 (R;US) 

Wind/tornado guidelines study, 19:3751 (RA;US) 

PROFESSIONS 
See OCCUPATIONS 
PROGRAM MANAGEMENT 

Implementation planning for remedial design and remedial ac- 
tion at the Department of Energy's Monticello Mill Tailings 
NPL Site, 19:5237 (RA;US) 

Quality Assurance Program Plan for radionuclide airborne emis- 
sions monitoring, 19:5179 (R;US) 

PROGRAMMING LANGUAGES 
TGIN language reference manual: NAMMU and MATDIF com- 
mands, 19:5181 (R;GB) 

PROJECT MANAGEMENT 

See PROGRAM MANAGEMENT 
PROJECTILES 

Perforation of thin unreinforced concrete slabs, 19:5091 (R;US) 
PRONGS 

See PARTICLE TRACKS 
PROPAGATION (WAVE) 

See WAVE PROPAGATION 
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PROPENE 


PROPENE 
See PROPYLENE 
PROPULSION REACTORS 

See also SPACE PROPULSION REACTORS 

Small low mass advanced PBR’s for bi-modal operation, 
19:3638 (R;US) 

PROPULSION SYSTEMS 

Improved fuel cell system for transportation applications, 
19:4332 (PA;US) 

Nuclear electric propulsion for future NASA space science mis- 
sions, 19:3639 (R;US) 

Performance of large-scale MHD propulsion system, 19:4003 
(IA;IL) 

PROPYLENE 
Energy efficiency in cryogenic fractionation through distributive 
distillation, 19:4254 (RA;US) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
See also ALBUMINS 
CYTOCHROMES 
ENZYMES 

Generation of hydroperoxides in gamma-irradiated amino acids 
and proteins, 19:5398 (IA;AU) 

Neutron and x-ray scattering studies of the interactions between 
Ca?+-binding proteins and their regulatory targets: Compar- 
isons of troponin C and calmodulin, 19:5333 (R;US) 

Protein bound DOPA is a reductant formed during gamma radi- 
olysis of proteins, 19:5399 (IA;AU) 

Regulation of photosynthetic membrane components in 
cyanobacteria: Annual report, June 1, 1991 to May 31, 1992, 
19:5331 (R;US) 

PROTON BEAMS 

Transverse beam dampers for the Brookhaven AGS, 19:4907 

(R;US) 
PROTON REACTIONS 

Analysing power in inclusive z*, «— mesons production at large 
Xr using 200 GeV polarized proton beams, 19:5649 (R;RU;In 
Russian) 

Dependence of spectra and cross sections of protons yield at 
the energy more than 0.4 GeV at fixed angles on atomic 
weights of colliding nuclei in nucleus-nucleus interactions, 
19:5764 (R;RU;In Russian) 

On the measurement of the tensor analysing power in the 
deuteron break-up experiments, 19:5768 (R;RU) 

Search for narrow dibaryon resonances in the deuteron break- 
up reaction pd—ppn at the energy 1 GeV in complete 
kinematics experiment, 19:5698 (R;RU) 

Study of nuclear reactions with low cross sections, 19:5731 
(IA;IR;In Persian) 

PROTON-ANTIPROTON INTERACTIONS 

An antiproton-proton partial-wave analysis, 19:5670 (R;US) 

Strong interactions studies with medium energy probes: 
Progress report, December 1, 1992—November 30, 1993, 
19:5677 (R;US) 

PROTON-NEUTRON INTERACTIONS 

Elastic scattering and total cross sections of polarized neutrons 

on polarized protons at Saturne Ii, 19:5740 (R;FR) 
PROTON-PROTON INTERACTIONS 

High energy physics at the University of lowa: Progress report, 
1 September 1992-30 September 1993, 19:5642 (R;US) 

Inclusive rapidity correlations of «~ meson in pp interactions, 
19:5665 (R;RU;In Russian) 

The challenges of exclusive processes in QCD, 19:5673 (R;US) 

PROTONS 

Dependence of spectra and cross sections of protons yield at 
the energy more than 0.4 GeV at fixed angles on atomic 
weights of colliding nuclei in nucleus-nucleus interactions, 
19:5764 (R;RU;In Russian) 

Spin asymmetry of cumulative protons in 1—~d;—p(90 deg)X 
and K~d;-—+p(90 deg)X reactions at 40 GeV/c on polarized 
deuteron target, 19:5763 (R;RU;In Russian) 
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PSI RESONANCES 
See MESONS 
PSI-4300 RESONANCES 
See MESONS 
PUBLIC BUILDINGS 

Dehumidifying water heater: Final technical report, September 
28, 1989—October 15, 1993, 19:4059 (R;US) 

The influence of air outlet direction on the stability of air flow 
patterns in large halls, 19:4107 (RA;DK) 

PUBLIC HEALTH 

An overview of public health service health-related activities as 
they relate to the Department of Energy's environmental 
restoration program, 19:5353 (RA;US) 

Effects of nuclear war on health and health services: Report of 
the WHO management group on follow-up of resolution 
WHA40.24. 43. world health assembly. Provisional agenda 
item 32.1, 19:5439 (R;XW) 

Health and environmental effects of nuclear weapons: Report 
by the Director-General. 46. world health assembly, provi- 
sional agenda item 33, 19:5441 (R;XW) 

PUBLIC RELATIONS 

Case studies on designing meetings for effective institutional in- 
teractions, 19:3264 (RA;US) 

Creating a context for public confidence in environmental reme- 
diation programs, 19:3880 (RA;US) 

PUBLIC TRANSPORTATION SYSTEMS 

See TRANSPORTATION SYSTEMS 

PULMONARY LAVAGE 
See LUNGS 
PULSE CONVERTERS 

Conversion of ADC pulse heights into MIP units (NUMASS test 
data, September 1991), 19:5069 (R;SE) 

Dynamic converters of ultracold neutrons, 19:3790 (R;RU;In 
Russian) 

PULSE GENERATORS 

See also HIGH-VOLTAGE PULSE GENERATORS 

Travel to the USSR to study pulsed power research programs: 
Foreign trip report, June 25—July 9, 1990, 19:4916 (R;US) 

PULSED BEAM DEFLECTORS 

See BEAM PULSERS 

PULSTAR-RALEIGH REACTOR 

NCSU PULSTAR Reactor instrumentation upgrade, 19:3737 

(R;US) 
PULVERIZED FUEL ASH 
See FLY ASH 

PUMPING 

The effectiveness of the pump and treat method for aquifer 

restoration, 19:5209 (RA;US) 
PUMPS 

See also ELECTROMAGNETIC PUMPS 

Better bearing housing seals prevent costly machinery failures, 
19:4271 (RA;US) 

Detection and effects of pump low-flow operation, 19:3679 (R;US) 

Estimation and reduction methodologies for fugitive emissions 
from equipment, 19:3525 (RA;US) 

Reactor Coolant Pump seal issues and their applicability to new 
reactor designs, 19:3548 (R;US) 

PUNCHED CARDS 
See MEMORY DEVICES 
PURIFICATION 

See also HOT GAS CLEANUP 

Study on growth of highly pure uranium compounds, 19:4713 
(RA;JP) 

PWR TYPE REACTORS 

See also DAYA BAY REACTOR 
FESSENHEIM-1 REACTOR 
QINSHAN REACTOR 
SHIPPINGPORT REACTOR 
SURRY-1 REACTOR 
THR REACTOR 
THREE MILE ISLAND-2 REACTOR 
ULCHIN-2 REACTOR 
WWER TYPE REACTORS 





Actinide Burner Reactors 

Incineration of actinide targets in a pressurized water reactor 

spin project, 19:3553 (R;FR) 
Alloy Nuclear Fuels 

Evaluation of the use of metal alloy fuels in pressurized water 
reactors: Progress report, September 1989—-November 1990, 
19:3556 (R;US) 

Computerized Simulation 
EPRI's IPE Technical Assistance Package, 19:3545 (RA;US) 
Design 

Early Site Permit Demonstration Program: Station design alter- 
natives report, 19:3654 (R;US) 

Identification of important “PIUS” design considerations and 
accident sequences using qualitative plant assessment tech- 
niques, 19:3579 (RA;US) 

Integrated systems analysis of the PIUS reactor, 19:3822 (R;US) 

ROSA-AP600 Program: Confirmatory testing of AP600 design 
at the ROSA-V Large Scale Test Facility, 19:3580 (RA;US) 

Fluid Flow 

Stability of forced-convection subcooled boiling in steady-state 

and transient annular flow, 19:3594 (R;US) 
Fuel Cans 

Development of new zirconium based alloys for burn-up exten- 
sion of light water reactor fuels, (1): Development of highly 
corrosion resistant zirconium-base alloys, 19:4441 (RA;JP) 

Fuel Pellets 

Development of large grain pellet for high burnup, 19:3572 

(RA;JP) 
Fuel Rods 

Performance of high burned PWR fuel during transient, 19:3573 

(RA;JP) 
In-Service Inspection 

Nondestructive Examination (NDE) Reliability for Inservice In- 
spection of Light Water Reactors: Semiannual report, April 
1992-—September 1992: Volume 16, 19:3816 (R;US) 

Nuclear Fuels 

Technical limitations of nuclear fuel materials and structures, 

19:3547 (R;Fl;In Finnish) 
Pressurizers 

Automated robotic equipment for ultrasonic inspection of pres- 

surizer heater wells, 19:3591 (PA;US) 
Reactor Accidents 

Development of a multidimensional model for the premixing 

phase of a fuel-coolant interaction, 19:3801 (R;FR) 
Reactor Control Systems 

Contribution at the evaluation of safety softwares in nuclear 

power plants control systems, 19:3735 (R;FR;In French) 
Reactor Cooling Systems 

Reactor Coolant Pump seal issues and their applicability to new 

reactor designs, 19:3548 (R;US) 
Reactor Fueling 

Nuclear design report for kori nuclear power plant unit 2 cycle 9, 

19:3574 (R;KR) 
Reactor Licensing 

Early Site Permit Demonstration Program: Plant parameters en- 
velope report: Volume 1, 19:3655 (R;US) 

Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report, 19:3656 (R;US) 

Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendices C and D, 19:3658 (R;US) 

Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendix E, 19:3659 (R;US) 

Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendices A and B, 19:3657 (R;US) 

Early Site Permit Demonstration Program: Station design alter- 
natives report, 19:3654 (R;US) 

Reactor Protection Systems 
Contribution at the evaluation of safety softwares in nuclear 
power plants control systems, 19:3735 (R;FR;In French) 
Reactor Vessels 
Light water reactor lower head failure analysis, 19:3819 (R;US) 
Risk Assessment 
The risks and safety functions, 19:3802 (R;FR) 


QUALITY ASSURANCE 


Safety Analysis 
Human performance in operating events, 19:3542 (RA;US) 
Identification of important “PIUS” design considerations and 
accident sequences using qualitative plant assessment tech- 
niques, 19:3579 (RA;US) 
Passive safety research of advanced PWR AC-600 of China, 
19:3581 (RA;US) 
ROSA-AP600 Program: Confirmatory testing of AP600 design 
at the ROSA-V Large Scale Test Facility, 19:3580 (RA;US) 
Site Characterization 
Early Site Permit Demonstration Program, plant parameters 
envelopes: Comparison with ranges of values for four hypo- 
thetical sites: Volume 2, 19:3769 (R;US) 
Early Site Permit Demonstration Program: Plant parameters en- 
velope report: Volume 1, 19:3655 (R;US) 
Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendix E, 19:3659 (R;US) 
Systems Analysis 
Integrated systems analysis of the PIUS reactor, 19:3822 (R;US) 
Thermal Analysis 
Stability of forced-convection subcooled boiling in steady-state 
and transient annular flow, 19:3594 (R;US) 
PYRIDINES 
Molecular understanding of mutagenicity using potential energy 
methods: Progress report, July 1, 1992—September 30, 1993, 
19:5447 (R;US) 
PYRIMIDINES 
DIPPER project 871 determination of ideal-gas enthalpies of for- 
mation for key compounds, The 1991 project results, 19:4665 
(R;US) 
PYRITE 
Semiconductor electrochemistry of coal pyrite: 
progress report, April-June 1993, 19:4651 (R;US) 
PYRITES 
See PYRITE 
PYROCARBON 
See PYROLYTIC CARBON 
PYROCHEMICAL REPROCESSING 
Electrowinning process with electrode compartment to avoid 
contamination of electrolyte, 19:3084 (PA;US) 
PYROLYSIS 
See also CALCINATION 
Coal combustion: Effect of process conditions on char reactivity: 
Seventh quarterly technical report, March 1, 1993-—June 1, 
1993, 19:2929 (R;US) 
PYROLYTIC CARBON 
Gas-phase densification of porous media with pyrolytic carbon - 
a prospecting way in production of carbon-graphite materials 
and items for reactor, 19:4579 (RA;RU;In Russian) 
PYROTEK PROCESS 
See WASTE PROCESSING 
PZT 
Ferroelectric thin film microstructure development and related 
property enhancement, 19:4551 (R;US) 
Oriented lead zirconate titanate thin films: Characterization of 
film crystallization, 19:4601 (R;US) 
Pulsed ion beam surface analysis (PIBSA) as a means of in-situ 
real-time analysis of thin films during growth, 19:4612 (R;US) 


Technical 


Q 


QINSHAN REACTOR 
Post-experiment analysis of natural circulation for Qinshan Nu- 
clear Power Plant, 19:3555 (R;CN;In Chinese) 
QUADRUPOLES 
Correlation of experimental data and three-dimensional finite el- 
ement modeling of a spinning quadrupole, 19:4719 (R;US) 
Notes to a tunable lattice for realization flat beam and monochrom- 
atization schemes of Tau-charm factory, 19:4962 (R;RU) 
QUALITY ASSURANCE 
Compliance with ASME NQA-1 and QAMS-005/80 quality re- 
quirements under the environmental restoration program at 
the Idaho National Engineering Laboratory, 19:3905 (RA;US) 
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QUALITY ASSURANCE 


Directory of Certificates of Compliance for Radioactive Materials 
Packages: Report of NRC Approved Quality Assurance 
Programs for Radioactive Materials Packages: Volume 3, Re- 
vision 13, 19:4748 (R;US) 

Quality assurance grading guidelines for research and develop- 
ment at DOE facilities, 19:3942 (R;US) 

QUANTITATIVE CHEMICAL ANALYSIS 

New FORTRAN computer programs to acquire and process iso- 
topic mass spectrometric data: Operator's manual, 19:4627 
(R;US) 

QUANTIZATION 

Quantization of field theory with nontrivial geometry, 19:5485 
(IA;IL) 

QUANTUM CHROMODYNAMICS 

Experimental investigations of strong interaction in the non- 
perturbative QCD region: Annual progress report, January 
16, 1993—January 15, 1994, 19:5615 (R;US) 

Large N. QCD solitons and their interactions, 19:5627 (R;FR) 

Mas formulae in QCD and in unitary symmetry, 19:5682 
(IA;RU;iIn Russian) 

Nuclear Theory Group, University of Washington recent and 
planned research: [Annual report, April 1992—April 1993], 
19:5614 (R;US) 

QUANTUM ELECTRODYNAMICS 
The ultraviolet catastrophe: A matter of gravity, 19:5616 (IA;IL) 
Things to think about, 19:5617 (IA;IL) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 

Improved numerical methods for quantum field theory (Out- 
standing junior investigator award): Final report, July 15, 
1990—July 14, 1993, 19:5571 (R;US) 

On the manifestations of particles, 19:5578 (IA;IL) 

On the scattering matrix in quantum theory of bilocal fields, 
19:5585 (IA;RU;In Russian) 

QUANTUM GRAVITY 

Discrete symmetries, strong CP problem and gravity, 19:5515 

(R;XA) 
QUANTUM MECHANICS 

Manifestations of classical phase space structures in quantum 
mechanics, 19:5491 (R;FR) 

On chaos in quantum mechanics: The two meanings of sensi- 
tive dependence, 19:5480 (R;XA) 

Quantum nodal points as fingerprints of classical chaos, 
19:5493 (R;FR) 

Variational principle for straightforward evaluation of wave func- 
tion in quantum mechanics, 19:5486 (IA;IL) 

QUANTUM OPERATORS 

Quantum maps from transfer operators, 19:5488 (R;FR) 
QUARK MATERIAL 

See QUARK MATTER 
QUARK MATTER 

Experimental investigations of strong interaction in the non- 
perturbative QCD region: Annual progress report, January 
16, 1993-—January 15, 1994, 19:5615 (R;US) 

Phase transition dynamics in ultrarelativistic heavy ion colli- 
sions, 19:5635 (R;HU) 

Statistical description of hot and dense clustering matter, 
19:5630 (R;RU) 

QUARK MODEL 

See also STRING MODELS 

The zero-relative energy reduction formalism for the heavy-light 
quark bound system, 19:5632 (R;RU) 

QUARK PLASMA 

See QUARK MATTER 
QUARK SEA 

See QUARK MATTER 
QUARK-GLUON PLASMA 

See QUARK MATTER 
QUARKONIUM 

See also CHARMONIUM 

STRANGEONIUM 
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A pseudoscalar field in the qq-bar interaction in heavy quarko- 
nium, 19:5637 (R;FR) 

Fine structure of the P states in heavy quarkonium and the na- 
ture of the spin-dependent potential, 19:5636 (R;FR) 

QUARKS 

Experimental study of gluon and sea quark polarizations (The 
first stage of the POLEX program at UNK), 19:5679 (R;RU) 

Fermion masses and CKM mixing, 19:5566 (R;US) 

Hadronic accompaniment of free quarks creation in E*E-- 
collisions, 19:5754 (R;RU) 

Light-quark, heavy-quark systems: An update, 19:5700 (R;US) 

Morphology of quark mass matrices, 19:5622 (RA;JP) 

Quark and lepton generations: CP-violation and rare processes 
in SUSY SU(3),4y-gauge horizontal model, 19:5574 (R;RU) 


R 


R CODES 
Workstation experience with RELAPS5, 19:4792 (R;US) 
R MATRIX 

R-matrices for highest weight representations of  s- 

circumflexl,(2,C) at roots of unity, 19:5597 (R;FR) 
R REACTOR 
Works Technical Department progress report, April 1964, 
19:3804 (R;US) 
R-1650 RESONANCES 
See MESONS 
RADAR 
See also OPTICAL RADAR 
Microwave and Pulsed Power, 19:4770 (R;US) 
RADIATION ACCIDENTS 
Manual on the medical management of individuals involved in 
radiation accidents, 19:5365 (R;AU) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
Radiation Laboratory University of Notre Dame: Quarterly re- 
port, July 1-September 30, 1993, 19:4674 (R;US) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
DIRECTIONAL RADIATION DETECTORS 
ELECTRON MULTIPLIER DETECTORS 
EMANOMETERS 
IONIZATION CHAMBERS 
LOW LEVEL COUNTERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
TISSUE-EQUIVALENT DETECTORS 
TRANSITION RADIATION DETECTORS 

Evaluation of the Eberline TCM-2 Tool Contamination Monitor, 
19:5059 (R;US) 

Lambdameter, 19:5016 (R;RU) 

Possibilities of superconducting detector application for preci- 
sion nuclear spectroscopy and recoil nuclei detection, 
19:5057 (R;RU;In Russian) 

RADIATION DOSE DISTRIBUTIONS 

SOILD: A computer model for calculating the effective dose 
equivalent from external exposure to distributed gamma 
sources in soil, 19:5375 (RA;US) 

RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
An introduction to ALARA, 19:5361 (RA;AU) 





Body growth considerations in age-specific dosimetry: Final re- 
port, 19:5417 (R;US) 

Improved dose estimates using transmission based SPECT re- 
construction, 19:5347 (IA;AU) 

RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION FLUX 

See also NEUTRON FLUX 

Characteristics of the radiation fields produced by the Australian 
National Medical Cyclotron, 19:4885 (IA;AU) 

Improved semi-analytic algorithms for finding the flux from a 
cylindrical source, 19:5787 (R;US) 

RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 

Mechanisms for radiation damage in DNA: Progress report, 

June 1, 1993—May 31, 1994, 19:5377 (R;US) 
RADIATION MONITORING 

Determination of the probability for radioactive materials on 
properties in Monticello, Utah, 19:5198 (RA;US) 

Intercomparison of personal radiation monitoring services in the 
Asia/Pacific Region, 19:5369 (R;AU) 

International intercomparisons of TLD based environmental 
gamma radiation monitors, 19:5408 (IA;AU) 

Personal radiation monitoring and assessment of doses re- 
ceived by radiation workers (1991), 19:5368 (R;AU) 

Quality assurance programs at the PNL calibrations laboratory, 
19:5060 (R;US) 

The radiation monitoring and control system for the Austin Hos- 
pital P.E.T. Centre, 19:5407 (IA;AU) 

RADIATION MONITORS 

Environmental Assessment for the Health Protection Instrument 
Calibration Facility at the Savannah River Site, 19:3254 (R;US) 

Personal radiation monitoring and assessment of doses re- 
ceived by radiation workers (1991), 19:5368 (R;AU) 

RADIATION PROTECTION 

Decision analysis and rational countermeasures in radiation 
protection, 19:5438 (R;Fl) 

Environmental radiation protection in the mining and milling of 
radioactive ores at Olympic Dam Operations - a real or per- 
ceived radiation protection concern, 19:5388 (IA;AU) 

Exposure assessment strategies for non-routine work opera- 
tions (NORWO), 19:3306 (R;US) 

ICRP - history and developments, 19:5360 (RA;AU) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
See also GAMMA SOURCES 
SYNCHROTRON RADIATION SOURCES 
Sources of radiation exposure - an overview, 19:5358 (RA;AU) 
RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

Energy and technology review, June 1993, 19:3946 (R;US) 

TORT certification package, 19:3675 (R;US) 

RADICALS 

See also THIYL RADICALS 

Biochemistry of free radical-induced DNA damage, 19:5430 
(RA;US) 

The use of pre-mix and stopped-flow techniques in combination 
with pulse radiolysis, 19:4692 (IA;AU) 

RADIO EQUIPMENT 
Global Positioning System receiver evaluation results, 19:4757 
(R;US) 

RADIO RECEIVERS 

See RADIO EQUIPMENT 
RADIO TRANSMITTERS 

See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 

Aerosol technology development, 19:5426 (RA;US) 
RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 


RADIOACTIVE WASTE DISPOSAL 
Radionuclide Migration 


RADIOACTIVE EFFLUENTS 

1992 Environmental monitoring report, Sandia National Labora- 
tories, Albuquerque, New Mexico, 19:3203 (R;US) 

Extraction of metals from liquid effluent using modified inorganic 
ion exchangers, 19:3140 (R;GB) 

Genotoxicity of inhaled energy effluents, 19:5429 (RA;US) 

Hanford Site Environmental Report for calendar year 1992, 
19:3332 (R;US) 

Quality Assurance Program Plan for radionuclide airborne emis- 
sions monitoring, 19:5179 (R;US) 

RADIOACTIVE GASEOUS WASTES 

See GASEOUS WASTES 

RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

Completed remedial cleanup at the Durango, Colorado uranium 
mill tailings remedial action site: A case study, 19:5238 
(RA;US) 

Directory of Certificates of Compliance for Radioactive Materials 
Packages: Report of NRC Approved Quality Assurance 
Programs for Radioactive Materials Packages: Volume 3, Re- 
vision 13, 19:4748 (R;US) 

Directory of Certificates of Compliance for Radioactive Materials 
Packages: Report of NRC Approved Packages: Volume 1, 
Revision 16, 19:4746 (R;US) 

Directory of Certificates of Compliance for Radioactive Materials 
Packages: Volume 2, Revision 16, 19:4747 (R;US) 

Hazardous waste cleanup at federal facilities: Need for an inte- 
grated policy, 19:3924 (R;US) 

Honeycomb spacer crush stength test results, 19:4778 (R;US) 

Off-line programming and simulation in handling nuclear compo- 
nents, 19:4754 (R;US) 

Transporting radioactive materials: Q & A to your questions, 
19:3090 (R;US) 

Wind tunnel tests of biodegradable fugitive dust suppressants 
being considered to reduce soil erosion by wind at radioactive 
waste construction sites, 19:5281 (R;US) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 
Backfilling 

Water-rock interaction in a high-FeO olivine rock in nature, 

19:3213 (R;Fl) 
Computerized Simulation 

Final report of the project performance assessment and economic 

evaluation of nuclear waste management, 19:3221 (R;Fl) 
Coverings 

Completed remedial cleanup at the Durango, Colorado uranium 
mill tailings remedial action site: A case study, 19:5238 
(RA;US) 

Electromagnetic Surveys 

Modeling of airborne electromagnetic anomalies related to frac- 

tured bedrock and overburden, 19:5306 (R;Fl) 
Geologic Surveys 

The geology of the Olkiluoto area: Summary report, 19:5302 
(R;Fl) 

The geology of the Syyry area: Summary report, 19:5307 (R;Fl) 

Geophysical Surveys 

Geophysical investigations in the Olkiluoto area, Finland: Sum- 
mary report, 19:5303 (R;Fl) 

Geophysical investigations in the Syyry area, Finland: Summary 
report, 19:5304 (R;Fl) 

Ground Water 
Summary report on groundwater chemistry, 19:5328 (R;Fl) 
Health Hazards 

Estimated inventory of radionuclides in Former Soviet Union 
Naval Reactors dumped in the Kara Sea and their associated 
health risk, 19:3218 (R;US) 

Radionuclide Migration 

A comparative study of the character and complexation proper- 
ties of in-situ and extracted humic and fulvic substances, 
19:3132 (R;GB) 
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RADIOACTIVE WASTE DISPOSAL 
Radionuclide Migration 


Modelling the redox front movement in a KBS-3 nuclear waste 
repository, 19:5288 (R;SE) 
The effects of corrosion product colloids on actinide transport, 
19:3129 (R;GB) 
Regulations 
Low-level radioactive waste disposal in the United States: An 
overview of current commercial regulations and concepts, 
19:3196 (R;US) 
Risk Assessment 
Psacoin level 1B intercomparison: An International code inter- 
comparison exercise on a hypothetical safety assessment case 
study for radioactive waste disposal systems, 19:3165 (R;XN) 
Psacoin level S intercomparison: An International code intercom- 
parison exercise on a hypothetical safety assessment case 
study for radioactive waste disposal systems, 19:3166 (R;XN) 
Rock Mechanics 
Bedrock modei of the Veitsivaara area: 
19:5305 (R;Fl) 
Safety 
Psacoin level 1B intercomparison: An International code inter- 
comparison exercise on a hypothetical safety assessment case 
study for radioactive waste disposal systems, 19:3165 (R;XN) 
Psacoin level S intercomparison: An International code intercom- 
parison exercise on a hypothetical safety assessment case 
study for radioactive waste disposal systems, 19:3166 (R;XN) 
System analysis for a dual-purpose repository, 19:3152 (R;XE) 
TVO-92 safety analysis of spent fuel disposal, 19:3245 (R;Fl) 
Site Characterization 
Preliminary conceptual model for mineral evolution in Yucca 
Mountain, 19:3171 (R;US) 
Sorption 
Radionuclide getters in the near-field chemistry of repositories: 
Annual report - March 1990, 19:5182 (R;GB) 
Stress Corrosion 
Further assessment studies of the Advanced Cold Process Can- 
ister, 19:3096 (R;GB) 
T Codes 
A glacial model for TIME4 applicable to the Sellafield and Doun- 
reay areas, 19:3131 (R;GB) 
Waste-Rock interactions 
The long term behaviour of the near-field barrier surrounding a 
deep underground repository, 19:3130 (R;GB) 
RADIOACTIVE WASTE FACILITIES 
See also GORLEBEN SALT DOME 
WIPP 


Summary report, 


Closures 

105-DR Large Sodium Fire Facility closure plan: Revision 1, 

19:3141 (R;US) 
Coverings 

Field Lysimeter Test Facility status report IV: FY 1993, 19:3194 
(R;US) 

Data Acquisition 

Generic data acquisition system for robotic waste characteriza- 
tion, 19:3202 (R;US) 

Decommissioning 

Benefits of integrating decontamination and decommissioning 
RCRA/CERCLA site cleanup actions at Hanford, 19:3340 
(R;US) 

Decommissioning of a Resource Conservation and Recovery 
Act treatment, storage, and disposal facility: A case study of 
the interim stabilization of the 216-A-29 ditch at the Hanford 
Site, 19:3107 (RA;:US) 

Final cleansing of the PIVER prototype vitrification facility - 
Decontamination of the hot-cell, 19:4741 (R;XE;In French) 

Decontamination 

Benefits of integrating decontamination and decommissioning 
RCRA/CERCLA site cleanup actions at Hanford, 19:3340 
(R;US) 

Final cleansing of the PIVER prototype vitrification facility - 
Decontamination of the hot-cell, 19:4741 (R;XE;In French) 

Environmental Effects 

Groundwater impact assessment report for the 216-Z-20 Crib, 

200 West Area, 19:3227 (R;US) 
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Environmental Impacts 

Review and critique of the US Department of Energy environ- 
mental program plan for site characterization for a high-level 
waste repository at Yucca Mountain, Nevada, 19:3181 (R;US) 

Feasibility Studies 

Airborne source-term modeling of past and future interim stor- 
age practices of Hanford Site waste treatment facilities using 
airsource model, 19:3290 (RA;US) 

Technology development for a disposal cell at the Weldon 
Spring Site Remedial Action Project, 19:3115 (RA;US) 

Performance 

Some results from the third performance assessment of the 
Greater Confinement Disposal (GCD) site at the Nevada Test 
Site, 19:3205 (R;US) 

Radiation Monitoring 

Sr89 — An unnecessary contaminant of concern in SRS environ- 

mental samples, 19:5297 (R;US) 
Regulations 

Balancing CERCLA risk and DOE radiological performance as- 

sessment methodologies and practices, 19:3353 (RA;US) 
Remedial Action 

A successful environmental remediation program closure and 
post-closure activities (CAPCA) Y-12 Plant, Oak Ridge, Ten- 
nessee, 19:5205 (RA;US) 

Evaluation of historical and analytical data on the TAN TSF-07 
Disposal Pond, 19:3146 (R;US) 

Site Characterization 

Balancing CERCLA risk and DOE radiological performance as- 
sessment methodologies and practices, 19:3353 (RA;US) 

Geotechnical support and topical studies for nuclear waste geo- 
logic repositories: Annual report, fiscal year 1989, 19:3180 
(R;US) 

Review and critique of the US Department of Energy environ- 
mental program plan for site characterization for a high-level 
waste repository at Yucca Mountain, Nevada, 19:3181 (R;US) 

Technology development for a disposal cell at the Weldon 
Spring Site Remedial Action Project, 19:3115 (RA;US) 

Stabilization 

Decommissioning of a Resource Conservation and Recovery 
Act treatment, storage, and disposal facility: A case study of 
the interim stabilization of the 216-A-29 ditch at the Hanford 
Site, 19:3107 (RA;US) 

Surveillance 

Safe storage of deactivated radiological chemical processing 
plants in the 200 west area of the Hanford Site, 19:3109 
(RA;US) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 

A large-scale laboratory investigation into the movement of gas 
and water through clay barriers exposed to the environment, 
19:4565 (R;XE) 

Balancing CERCLA risk and DOE radiological performance as- 
sessment methodologies and practices, 19:3353 (RA;US) 

Final report of the project performance assessment and economic 
evaluation of nuclear waste management, 19:3221 (R;Fi) 

Methodology for conducting a performance assessment of an 
engineered disposal facility, 19:3289 (RA;US) 

Plan 93. Cost for the radioactive wastes from nuclear power. 
Part 1, 19:3666 (R;SE;in Swedish) 

Public involvement in remedial work programs at historic low- 
level radioactive waste sites, recent Canadian experience, 
19:3888 (RA;US) 

Remote Excavation System technology evaluation report: 
Buried Waste Robotics Program, 19:3325 (R;US) 

Test plan for prototype dielectric permittivity sensor, 19:3326 
(R;US) 

RADIOACTIVE WASTE PROCESSING 

Conceptual design study and evaluation of an advanced treat- 
ment process applying a submerged combustion technique 
for spent solvents, 19:3169 (R;JP;In Japanese) 

Contaminated graphite waste incineration, 19:3104 (R;FR) 





Proposed plan for vitrification demonstration of low-level ra- 
dioactive wastes at the Fernald Environmental Management 
Project, 19:5219 (RA;US) 

Waste remediation using in situ magnetically assisted chemical 
separation, 19:3099 (R;US) 

RADIOACTIVE WASTE STORAGE 

Facility design to apply cover material over radioactive residue 
in storage silos, 19:5127 (RA;US) 

Ferrocyanide Safety Project Task 3 Ferrocyanide Aging Studies 
FY 1993 annual report, 19:3191 (R;US) 

In situ grouting of low-level burial trenches with a cement-based 
grout, 19:5309 (RA;US) 

Simulation and rheological analysis of Hanford Tank 241-SY- 
101: Final report, 19:3179 (R;US) 

RADIOACTIVE WASTES 
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HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Chemical Analysis 
Tank characterization report: Tank 241-C-109, 19:3226 (R;US) 
Chemical Reactions 

Characteristics of colloids generated during the corrosion of nu- 
clear waste glasses in groundwater, 19:4694 (R;US) 

Simulation and rheological analysis of Hanford Tank 241-SY- 
101: Final report, 19:3179 (R;US) 

Compiled Data 

Radioactive Waste Management Information for 1992 and 

record-to-date, 19:3133 (R;US) 
Corrosive Effects 

Corrosion tests of carbon steel exposed to a simulated DWPF 

recycle stream, 19:3243 (R;US) 
Criticality 

SRTC criticality technical review: Nuclear Criticality Safety Eval- 
uation 93-18 Uranium Solidification Facility’s Waste Handling 
Facility, 19:4768 (R;US) 

Decontamination 

Carbollide solubility and chemical compatibility summary, 
19:3240 (R;US) 

Decontamination of waste solution from Davies-Gray analyses 
in a pilot-facility for process development, 19:3098 (R;US) 

Environmental impacts 

An assessment of baseline ecological risks at the Fernald Envi- 
ronmental Management Project, Fernald, Ohio, 19:5245 
(RA;US) 

Environmental Transport 

Methodology for conducting a performance assessment of an 

engineered disposal facility, 19:3289 (RA;US) 
Ground Disposal 

Accelerated cleanup of the 316-5 process trenches at the Han- 
ford Site, 19:3277 (RA;US) 

Radioactive contamination in liquid wastes discharged to 
ground at the separations facilities through December 1962, 
19:3158 (R;US) 

Radioactive liquid waste disposal for July, 1964, 19:3160 (R;US) 

Grouting 

Development of grout formulations for 106-AN waste: Mixture- 
experiment results and analysis: Volume 1, Narrative and 
recommendations, 19:3184 (R;US) 

Development of grout formulations for 106-AN waste: 
Mixture-experiment results and analysis: Volume 2, Data pre- 
sentation, 19:3185 (R;US) 

Evaluation of dry-solids-blend material source for grouts con- 
taining 106-AN waste: September 1990 progress report, 
19:3183 (R;US) 

Inventories 

Tank farm surveillance and waste status summary report for 

May 1993, 19:3222 (R;US) 
Leaching 

A review of literature pertaining to the leaching and sorption of 
radionuclides associated with nuclear explosive melt glasses, 
19:5290 (R;US) 
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Solid-waste leach characteristics and contaminant-sediment in- 
teractions: Volume 1, Batch leach and adsorption tests and 
sediment characterization, 19:3192 (R;US) 

Minimization 

Decommissioning a nuclear reactor, 19:3110 (RA;US) 

Land surface cleanup of plutonium at the Nevada Test Site, 
19:5203 (RA;US) 

Monitoring 
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(R;US) 
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inated soils, 19:5249 (RA;US) 

Robotics for mixed waste operations, demonstration description, 
19:3237 (R;US) 

Neutron Activation Analysis 

Determination and control of activity in radioactive waste as part 

of product control: Final report, 19:4632 (R;DE) 
Ph Value 

Hanford environmental analytical methods: Methods as of 

March 1990: Volume 3, Appendix A2-1, 19:3186 (R;US) 
Pollution Abatement 

Design and construction of an interceptor system for radioac- 

tively contaminated solvent, 19:5201 (RA;US) 
Quantitative Chemical Analysis 

Sample preparation for semivolatile organics analysis of Han- 
ford single-shell tank waste with high nitrate/nitrite and water 
content, 19:3195 (R;US) 

Radioactive Waste Processing 

AFCT incinerator technology and design survey: Trip report, 

December 7-8, 1977, 19:3212 (R;US) 
Radiochemical Analysis 

Determination and control of activity in radioactive waste as part 
of product control: Final report, 19:4632 (R;DE) 

Overviw of the closure approach for the Hanford Site single- 
shell tank farm, 19:5241 (RA;US) 

Radiolysis 

Modelling the redox front movement in a KBS-3 nuclear waste 

repository, 19:5288 (R;SE) 
Radionuclide Migration 
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tively contaminated solvent, 19:5201 (RA;US) 
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Accelerated cleanup of the 316-5 process trenches at the Han- 
ford Site, 19:3277 (RA;US) 
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waste regulations, 19:3113 (RA;US) 

Application of a structured light source to waste surface map- 
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Decommissioning of a Resource Conservation and Recovery 
Act treatment, storage, and disposal facility: A case study of 
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Site, 19:3107 (RA;US) 

Effect of radon dose on cleanup criteria and using RESRAD for 
chemical risk assessment, 19:5242 (RA;US) 

From preliminary remediation goals to final remediation levels: 
Waltzing down a tortuous path, 19:3877 (R;US) 

M-area basin closure-Savannah River Site, 19:5204 (RA;US) 

Methodology for conducting a performance assessment of an 
engineered disposal facility, 19:3289 (RA;US) 
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Selection of innovative technologies for the remediation of soils 
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Soil washing results for mixed waste pond soils at Hanford, 
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Surface water management at a mixed waste remediation site, 
19:5310 (RA;US) 

Technology development for a disposal cell at the Weldon 
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The buried waste integrated demonstration, 19:3112 (RA;US) 

UMTRA project management of residual radioactive material 
commingled with hazardous waste at vicinity properties, 
19:3915 (RA;US) 
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Removal 

SRS waste removal and D&D program for underground waste 

tanks (U), 19:5206 (RA;US) 
Rheology 

Simulation and rheological analysis of Hanford Tank 241-SY- 

101: Final report, 19:3179 (R;US) 
Risk Assessment 

Effect of radon dose on cleanup criteria and using RESRAD for 

chemical risk assessment, 19:5242 (RA;US) 
Road Transport 

Transport of radioactive materials on public roads - with regard 
to the authorizations granted to the Nuclear Center, 19:3091 
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Sample Preparation 

Sample preparation for semivolatile organics analysis of Han- 
ford single-shell tank waste with high nitrate/nitrite and water 
content, 19:3195 (R;US) 

Source Terms 

Airborne source-term modeling of past and future interim stor- 
age practices of Hanford Site waste treatment facilities using 
airsource model, 19:3290 (RA;US) 

Storage Facilities 
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in storage silos, 19:5127 (RA;US) 
Toxicity 

An assessment of baseline ecological risks at the Fernald Envi- 
ronmental Management Project, Fernald, Ohio, 19:5245 
(RA;US) 

Transmutation 
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and the transmutation of nuclear waste, 19:3178 (R;US) 

Spallation radiation damage and dosimetry for accelerator 
transmutation of waste applications, 19:3176 (R;US) 

Underground Storage 

SRS waste removal and D&D program for underground waste 
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The buried waste integrated demonstration, 19:3112 (RA;US) 

Visual system for waste tank cleanup, 19:5225 (RA;US) 

Waste Disposal 

Formation of colloids from introduced materials in the 
post-emplacement environment: A report on the state of un- 
derstanding, 19:3219 (R;US) 

Waste Management 

An approach to regulatory compliance with radioactive mixed 
waste regulations, 19:3113 (RA;US) 

Baseline risk assessment methodology for mixed waste, 
19:3106 (RA:US) 

Decommissioning a nuclear reactor, 19:3110 (RA;US) 

Waste Storage 

Radiological and chemical source terms for Solid Waste Opera- 
tions Complex, 19:3232 (R;US) 

SRTC criticality technical review: Nuclear Criticality Safety Eval- 
uation 93-18 Uranium Solidification Facility’s Waste Handling 
Facility, 19:4768 (R;US) 

RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOBIOLOGY 

National radiobiology archives, 19:5421 (RA;US) 
RADIOCRYSTALLOGRAPHY 

See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE KINETICS 

See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 

See RADIOPHARMACEUTICALS 
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Accuracy, precision, and lower detection limits (a deficit reduc- 
tion approach), 19:5268 (R;US) 

Engineering-scale tests of in situ vitrification to PCB and ra- 
dioactive contaminated soils, 19:5193 (RA;US) 

Groundwater quality assessment for the Bear Creek Hydrogeo- 
logic Regime at the Y-12 Plant: 1991 groundwater quality data 
and caiculated rate of contaminant migration, 19:5329 (R;US) 

Radiation standards and legal measurements, 19:3368 (IA;AU) 

Radionuclide getters in the near-field chemistry of repositories: 
Annual report - March 1990, 19:5182 (R;GB) 

Release criteria and pathway analysis for radiological remedia- 
tion, 19:3287 (RA;US) 

Works Technical Department progress report, April 1964, 
19:3804 (R;US) 

RADIOLOGICAL PERSONNEL 

Regulations concerning approval etc. of radiographs laid down by 
Royal Decree of 24 June 1977, 19:5350 (I;NO;In Norwegian) 

Regulations on work involving ionizing radiation (No 1157), 
19:3354 (I;NO;In Norwegian) 

The use of radiation and the other radiation practices in 1992: 
Events and statistics, 19:5437 (R;Fl;In Finnish) 

RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLYSIS 

Protein bound DOPA is a reductant formed during gamma radi- 
olysis of proteins, 19:5399 (IA;AU) 

Radiation stability of fullerenes: pulse radiolysis and laser flash 
photolysis studies of Ceo and C79, 19:4691 (IA;AU) 

Radical ions in radiation and photochemistry. Magnetic reso- 
nance and other studies, 19:4683 (IA;AU) 

Radical-induced chain oxidation of bovine serum albumin and 
its inhibition by chain-breaking antioxidants, 19:4682 (IA;AU) 

Redox reactions of tetraaza-macrocyclic complexes, 19:4690 
(IA;AU) 

The use of pre-mix and stopped-flow techniques in combination 
with pulse radiolysis, 19:4692 (IA;AU) 

RADIONUCLIDE DISTRIBUTIONS 

See RADIONUCLIDE KINETICS 

RADIONUCLIDE KINETICS 

Application of a whole body counter for studying pharmacokinet- 
ics in man at picomolar concentrations, 19:5406 (IA;AU) 

In-vitro dosimetry estimation using quantitative whole body 
positron emission tomography, 19:5349 (IA;AU) 

RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 

Accuracy, precision, and lower detection limits (a deficit reduc- 
tion approach), 19:5268 (R;US) 

Area 11 case study of radionuclide movement by storm channel 
erosion: A baseline method and initial evaluation, 19:5324 
(R;US) 

Environmental analysis and evaluation, 19:5186 (RA;AU) 

Preliminary results on transfer of radionuclides in soil and crops 
in the Chernobyl area, 19:5189 (R;FR;in French) 

Remediation strategies for perched water bodies underlying the 
Idaho Chemical Processing Plant at the Idaho National Engi- 
neering Laboratory, 19:5215 (RA;US) 

Results of an emergency response atmospheric dispersion 
model comparison using a state accepted statistical protocol, 
19:5174 (R;US) 

TGIN language reference manual: NAMMU and MATDIF com- 
mands, 19:5181 (R;GB) 

The effects of corrosion product colloids on actinide transport, 
19:3129 (R;GB) 

Uranium series disequilibrium studies at the Broubster analogue 
site, 19:5180 (R;GB) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
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RADIONUCLIDE TRANSFER (IN ORGANISMS) 
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RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

Application of a whole body counter for studying pharmacokinet- 
ics in man at picomolar concentrations, 19:5406 (IA;AU) 

Quality assurance of radiopharmaceuticals - specifications and 
test procedures, 19:4696 (R;AU) 

Radiopharmaceutical labelling and quality control, 19:4706 
(IA;AU) 

Radiopharmaceuticals for understanding the brain, 19:5341 
(IA;AU) 

Redox active surfactants: synthesis and properties of a new 
class of detergents, 19:4711 (IA;AU) 

Reports of the isotope committee 1991, 19:5352 (R;SE;In 
Swedish) 

Role of alpha emitting radioisotopes in therapy of subclinical 
metastases, 19:4709 (IA;AU) 

RADIOPROTECTIVE SUBSTANCES 
Radioprotection by DNA-binding bibenzimidazoles: in vivo stud- 
ies, 19:5391 (IA;AU) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 

The radiation chemistry of poly (acrylonitrile-co-styrene), 

19:4676 (IA;AU) 
RADIOSENSITIZERS 
Radiation sensitisers and the radiation chemistry of DNA, 
19:5397 (IA;AU) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 

Radiation and the cell cycle in ataxia-telangiectasia, 19:5384 

(IA;AU) 
RADIOWAVE RADIATION 

Travel to Italy to attend the NATO Advanced Research Work- 
shop (ARW) on developing a new standardization agreement 
(STANAG) for radiofrequency radiation (RFR).: Foreign trip 
report, May 16-24, 1993, 19:5454 (R;US) 

RADIUM ADDITIONS 

See ALLOYS 
RADIUM F 

See POLONIUM 210 
RADIUM SILICATES 

See SILICATES 
RADON 

Dosimetry of radon progeny, 19:5425 (RA;US) 

Effect of radon dose on cleanup criteria and using RESRAD for 
chemical risk assessment, 19:5242 (RA;US) 

In vivo/in vitro radon-induced cellular damage, 19:5424 (RA;US) 

Intercomparison measurements of radon concentration using 
secondary standard radon chamber, 19:5153 (IA;CN) 

OECD/NEA and CEC intercalibration and intercomparison pro- 
gramme for Radon, 19:3362 (R;AU) 

Oncogenes in radiation-induced carcinogenesis, 
(RA;US) 

Prediction of seasonal radon concentrations from weekly 
screening measurements, 19:5154 (IA;CN) 

Radon hazards in homes, 19:5423 (RA;US) 

RADON 222 

Radon in houses - identification of sources and pathways of 
transfer, 19:5372 (R;FR;In French) 

Radon in the environment and the dwellings - a review of mea- 
surements carried out in France by IPSN, 19:5191 (R;FR;iIn 
French) 

Soil gas radon compared to aerial and ground gamma-ray mea- 
surements at study sites near Greeley and Fort Collins, 
Colorado, 19:5261 (R;US) 

RADON ISOTOPES 

See also RADON 222 

OECD/NEA and CEC - OECD/NEA radon intercalibration and 
intercomparison programme: Pacific Region radon daughter 
intercomparison, March 30 - April 3, 1987, 19:3363 (R;AU) 

RADON MONITORS 
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RAILGUN ACCELERATORS 
The internal structure and dynamics of the railgun plasma arma- 
ture between infinitely wide ablating rails: Final report, 
19:4867 (R;US) 
RALEIGH PULSTAR REACTOR 
See PULSTAR-RALEIGH REACTOR 
RAMAN SPECTROSCOPY 
[High definition Raman microscopic imaging]: Progress report, 
May 1, 1992—June 30, 1993, 19:4620 (R;US) 
RANDOM PHASE APPROXIMATION 
Core polarization and non local response of metal clusters, 
19:5718 (R;FR) 
RANGER DEPOSIT 
Pathway analysis concepts for radiological impact assessment, 
19:5367 (R;AU) 
RARE EARTH COMPLEXES 
Extraction and separation of Am and rare earth elements in 
HNO, solution with P507-sulphonating kerosene, 19:3081 
(R;CN;In Chinese) 
RARE EARTH COMPOUNDS 
See also DYSPROSIUM COMPOUNDS 
GADOLINIUM COMPOUNDS 
LANTHANUM COMPOUNDS 
YTTERBIUM COMPOUNDS 
Electrochemical processes at interfaces and mixed conductor 
development, 19:4541 (RA;US) 
Normal state resistivity of MBazCu307_, ceramics, 19:5860 
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RARE EARTH NUCLEI 
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GADOLINIUM 156 
GADOLINIUM 160 
Program of the Mt-excitation investigations with first-phase 
electron accelerator NIlYaF MGU, 19:5728 (IA;RU;In Russian) 
RARE EARTHS 
See also CERIUM 
Role of alpha emitting radioisotopes in therapy of subclinical 
metastases, 19:4709 (IA;AU) 
RARE GASES 
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HELIUM 
RADON 
XENON 
Pressure and temperature effects on ion-electron recombination 
rates in gases, 19:4684 (IA;AU) 
RATE STRUCTURE 
Strategic rate design: The role of industrial tariffs, 19:3981 
(RA;US) 
RATS 
Low-level 2°°PuO, life-span studies, 19:5422 (RA;US) 
Oncogenes in radiation-induced carcinogenesis, 
(RA;US) 
Radon hazards in homes, 19:5423 (RA;US) 
Transrapid TR-07 maglev-spectrum magnetic field effects on 
daily pineal indoleamine metabolic rhythms in rodents, 
19:5453 (RA;US) 
RAWALPINDI RESEARCH REACTOR 
See PARR REACTOR 
RBMK TYPE REACTORS 
See LWGR TYPE REACTORS 
RDF 
See REFUSE DERIVED FUELS 
REACTIVITY 
SSC analysis of the GEMs for reactivity control in PRISM, 
19:3614 (RA;US) 
REACTOR ACCIDENTS 
AP600 design basis and severe accident scoping calculations 
with the CONTAIN code, 19:3534 (RA;US) 
COMMIX analysis of AP-600 passive containment cooling sys- 
tem, 19:3535 (RA;US) 
Cognitive demands in complex simulated emergencies: Some 
results of the CES project, 19:3812 (RA;US) 
Comparison of TRAC-BF1 calculations with the LaSalle 2 insta- 
bility event, 19:3805 (R;US) 
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Decision analysis and rational countermeasures in radiation 
protection, 19:5438 (R;Fl) 

Development of a multidimensional model! for the premixing 
phase of a fuel-cooiant interaction, 19:3801 (R;FR) 

Development of the NRC’s Human Performance Investigation 
Process (HPIP): Volume 2, Investigators’s Manual, 19:3652 

R;US 

inne of the NRC’s Human Performance Investigation 
Process (HPIP): Volume 3, Development documentation, 
19:3818 (R;US) 

Development of the NRC’s Human Performance Investigation 
Process (HPIP): Volume 1, Summary, 19:3817 (R;US) 

Harmonization of French and German calculation procedures 
for atmospheric dispersion following accidental releases from 
nuclear power plants, 19:5123 (R;FR) 

MACCS version 1.5.11.1: A maintenance release of the code, 
19:3820 (R;US) 

MELCOR modifications for SBWR applications, 19:3536 (RA;US) 

Mesoscale meteorological measurements characterizing com- 
plex flows, 19:3824 (R;US) 

Safety research for the SBWR, 19:3533 (RA;US) 
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See also FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

Continuous spectroscopic analysis of vanadous and vanadic 
ions, 19:3721 (R;US) 

Nondestructive Examination (NDE) Reliability for Inservice In- 
spection of Light Water Reactors: Semiannual report, April 
1992—September 1992: Volume 16, 19:3816 (R;US) 

Opening address, 19:3687 (RA;US) 

ROSA-AP600 Program: Confirmatory testing of AP600 design 
at the ROSA-V Large Scale Test Facility, 19:3580 (RA;US) 
Reactor installation and maintenance for the Advanced Neutron 

Source, 19:3616 (R;US) 
REACTOR CONTROL SYSTEMS 

Contribution at the evaluation of safety softwares in nuclear 
power plants control systems, 19:3735 (R;FR;In French) 

International Atomic Energy Agency specialists meeting on 
experience in ageing, maintenance, and modernization of in- 
strumentation and control systems for improving nuclear 
power plant availability, 19:3747 (R;US) 

Stress analysis, code evaluation, and design modification of a 
plate resulting from seismic loads, 19:3736 (RA;US) 

REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

A critical review of predictive models for the onset of significant 
void in forced-convection subcooled boiling, 19:3831 (R;US) 

Onset of significant void in internal flow, forced convection, sub- 
cooled boiling, 19:3833 (R;US) 

Prediction of the onset of significant void in transient subcooled 
flow boiling, 19:3832 (R;US) 

Reactor Coolant Pump seal issues and their applicability to new 
reactor designs, 19:3548 (R;US) 

REACTOR CORES 

A quasi-static polynomial nodal method for nuclear reactor anal- 
ysis, 19:3670 (R;US) 

Magnitude and reactivity consequences of accidental moisture 
ingress into the modular high-temperature gas-cooled reactor 
core, 19:3613 (RA;US) 

ROSA-AP600 Program: Confirmatory testing of AP600 design 
at the ROSA-V Large Scale Test Facility, 19:3580 (RA;US) 
Value impact analysis of Generic Issue 143, Availability of Heat- 

ing, Ventilation, Air Conditioning (HVAC) and Chilled Water 
Systems, 19:3821 (R;US) 
REACTOR DECOMMISSIONING 

Decommissioning cost of nuclear power plants using light water 
reactors in Germany from 1977 to present, 19:3662 (R;XE;In 
German) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 
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Nuclear design report for yonggwang nuclear power plant unit 1, 
cycle 7, 19:3576 (R;KR) 
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Reload safety evaluation report for Kori nuclear power plant unit 
1, cycle 13, 19:3577 (R;KR) 
Reload safety evaluation report for ulchin nuclear power plant 
unit 2, cycle 4, 19:3673 (R;KR) 
Reload safety evaluation report for yonggwang nuclear power 
plant unit 1 cycle 7, 19:3575 (R;KR) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
See also IN CORE INSTRUMENTS 
Effects of sensing line blockages on the response time of nu- 
clear plant pressure transmitters, 19:3743 (RA;US) 
International Atomic Energy Agency specialists meeting on 
experience in ageing, maintenance, and modernization of in- 
strumentation and control systems for improving nuclear 
power plant availability, 19:3747 (R;US) 
Loss of fill fluid in nuclear plant pressure transmitters, 19:3742 
(RA;US) 
Measuring and Test Equipment through barcode technology, 
19:3723 (R;US) 
REACTOR KINETICS EQUATIONS 
An optimal second-order accuracy method to solve the reactor 
point kinetics equations, 19:3672 (RA;IL) 
REACTOR LICENSING 
Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report, 19:3656 (R;US) 
Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendices A and B, 19:3657 (R;US) 
Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendices C and D, 19:3658 (R;US) 
Early Site Permit Demonstration Program: Regulatory criteria 
evaluation report: Appendix E, 19:3659 (R;US) 
Early Site Permit Demonstration Program: Station design alter- 
natives report, 19:3654 (R;US) 
Indexes to Nuclear Regulatory Commission issuances, 
January—June 1993: Volume 37, Index 2, 19:3649 (R;US) 
Nuclear Regulatory Commission issuances: Volume 38, No. 2, 
19:3650 (R;US) 
REACTOR MATERIALS 
See also NUCLEAR FUELS 
Corrosion Fatigue 
A review of carbide fuel corrosion for nuclear thermal propulsion 
applications, 19:3644 (R;US) 
Corrosion Resistance 
Study of corrosion resistance of materials of fast reactor fuel 
cans under action of nuclear fuel fission fragment simulators, 
19:3629 (RA;RU;In Russian) 
Crack Propagation 
Complementary results for NKS pressurized thermal shock 
analyses, 19:3691 (RA;US) 
FALSIRE results for NKS-3 and NKS-4, 19:3690 (RA;US) 
Physical and physico-chemical study of crack formation in fuel 
cans of fast reactor, 19:4377 (RA;RU;In Russian) 
Data Compilation 
JICST/NRIM material strength database for engineering steels 
and alloys, 19:4436 (RA;JP) 
Fast Reactors 
Materials science study fuel element operational ability after fast 
neutron irradiation up to 10-12% burnouts, 19:4376 
(RA;RU;In Russian) 
Fracture Mechanics 
Comparative assessment of Project FALSIRE — results, 19:3692 
(RA;US) 
Complementary results for NKS pressurized thermal shock 
analyses, 19:3691 (RA;US) 
Continuum and micro-mechanics treatment of constraint in frac- 
ture, 19:3700 (RA;US) 
First spinning cylinder test analysis by using local approach to 
fracture, 19:3582 (RA;US) 
Large-scale fracture mechancis testing — requirements and pos- 
sibilities, 19:3709 (RA;US) 
Perspectives on fracture: Correlation vs. first principles and 
length scales, 19:3699 (RA;US) 





Test of large-scale specimens and models as applied to NPP 

equipment materials, 19:3698 (RA;US) 
Fracture Properties 

Continuum and micro-mechanics treatment of constraint in frac- 
ture, 19:3700 (RA;US) 

Energy release rate for cracks in non homogeneous media, 
19:3713 (RA;US) 

Heavy-Section Steel Technology Program: Semiannual 
progress report for Apri+September 1992; Volume 9, No. 2, 
19:3717 (R;US) 

Opening address, 19:3687 (RA;US) 

Overview of the CSNI Project FALSIRE, 19:3688 (RA;US) 

Predicition of the first spinning cylinder test using continuum 
damage mechanics, 19:3587 (RA;US) 

Recommendations for the application of fracture toughness data 
for structural integrity assessments, 19:3701 (RA;US) 

Fuel Cans 

Physical and physico-chemical study of crack formation in fuel 

cans of fast reactor, 19:4377 (RA;RU;In Russian) 
Graphite 

Thermal cyclic oxidation behavior of the developed composition- 
ally gradient graphite material of SiC/C in air environment, 
19:4585 (R;JP) 

Httr Reactor 

Development of high temperature property database for Alloy 

800H, 19:4447 (R;JP;In Japanese) 
Information Systems 

On-line information system for structural materials, 19:3569 

(RA;RU;In Russian) 
Materials Testing 

Energy release rate for cracks in non homogeneous media, 
19:3713 (RA;US) 

Large-scale fracture mechancis testing — requirements and pos- 
sibilities, 19:3709 (RA;US) 

Methodical basis of reactor materials science, 
(RA;RU;In Russian) 

Predicition of the first spinning cylinder test using continuum 
damage mechanics, 19:3587 (RA;US) 

Recommendations for the application of fracture toughness data 
for structural integrity assessments, 19:3701 (RA;US) 

Test of large-scale specimens and models as applied to NPP 
equipment materials, 19:3698 (RA;US) 

Physical Radiation Effects 

Embrittlement of irradiated austenitic steels and alloys induced 
by swelling, 19:4385 (RA;RU;In Russian) 

Irradiation environment and materials behavior: Fundamentals 
of innovative materials technology, 19:4438 (RA;JP) 

Main requirements to reactor core perspective materials, 
19:4371 (RA;RU;In Russian) 

Materials science study fuel element operational ability after fast 
neutron irradiation up to 10-12% burnouts, 19:4376 
(RA;RU;In Russian) 

Methodical basis of reactor materials science, 
(RA;RU;In Russian) 

Modern state of nuclear reactor absorbing materials for different 
purposes, 19:4513 (RA;RU;In Russian) 

Technological development of zirconium alloys and their working 
capacity in reactor core zones, 19:4372 (RA;RU;In Russian) 

Pressurization 
FALSIRE results for NKS-3 and NKS-4, 19:3690 (RA;US) 
Reactor Cores 

Main requirements to reactor core perspective materials, 

19:4371 (RA;RU;In Russian) 
Research Programs 

Base technology approaches in materials research for future nu- 
clear applications, 19:4439 (RA;JP) 

Heavy-Section Steel Technology Program: Semiannual 
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19:3717 (R;US) 

Research of application of new material to light water reactor 
components, 19:3531 (RA;JP) 
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Opening address, 19:3687 (RA;US) 
Overview of the CSNI Project FALSIRE, 19:3688 (RA;US) 
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Thermal Shock 

Comparative assessment of Project FALSIRE — results, 19:3692 
(RA;US) 

Complementary results for NKS pressurized thermal shock 
analyses, 19:3691 (RA;US) 

FALSIRE results for NKS-3 and NKS-4, 19:3690 (RA;US) 

Thermodynamic Properties 

High temperature resistant materials and structural ceramics for 
use in high temperature gas cooled reactors and fusion 
plants, 19:4437 (RA;JP) 

Thermodynamic model of oxygen redistribution in irradiated ox- 
ide fuel, 19:4515 (RA;RU;In Russian) 

REACTOR OPERATORS 

Cognitive demands in complex simulated emergencies: Some 
results of the CES project, 19:3812 (RA;US) 

Development of the NRC's Human Performance Investigation 
Process (HPIP): Volume 2, Investigators’s Manual, 19:3652 
(R;US) 

Development of the NRC's Human Performance Investigation 
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19:3818 (R;US) 

Local control stations, 19:3745 (RA;US) 
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tor actions”, 19:3744 (RA;US) 

REACTOR PHYSICS 

A quasi-static polynomial nodal method for nuclear reactor anal- 
ysis, 19:3670 (R;US) 

Pre-orbital criticality safety for the NEPSTP mission, 19:3641 
(R;US) 

REACTOR PROTECTION SYSTEMS 

Contribution at the evaluation of safety softwares in nuclear 
power plants control systems, 19:3735 (R;FR;in French) 

The risks and safety functions, 19:3802 (R;FR) 

REACTOR SAFETY 

Interest of thermochemical data bases linked to complex equilib- 
ria calculation codes for practical applications, 19:3551 (R;FR) 

Overtime and shift schedule: Their relationship to nuclear power 
plant safety performance, 19:3811 (RA;US) 

Passive safety research of advanced PWR AC-600 of China, 
19:3581 (RA;US) 

Role of nuclear safety R&D in plant operation, 19:3814 (RA;US) 

Team interaction skills evaluation criteria for nuclear power plant 
control room operators, 19:3813 (RA;US) 

REACTOR SAFETY EXPERIMENTS 

Validation of COMMIX with Westinghouse AP-600 PCCS test 

data, 19:3799 (R;US) 
REACTOR SHUTDOWN 

Replacement energy, capacity, and reliability costs for perma- 

nent nuclear reactor shutdowns, 19:3665 (R;US) 
REACTOR SIMULATORS 

Characteristics and control response of the TOPAZ Il Reactor 

System Real-time Dynamic Simulator, 19:3645 (R;US) 
REACTOR SITES 

A round periodization monitoring of gamma rays in the environ- 
ment around Daya Bay Nuclear Power Plant, 19:3748 
(R;CN;In Chinese) 

Guidelines for determination of site-specific earthquake design 
motion for the eastern United States, 19:3815 (RA;US) 

REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS 

An evaluation of alternative reactor vessel cutting technologies 
for the decommissioning of the experimental boiling water re- 
actor at Argonne National Laboratory, 19:3803 (RA;US) 

Light water reactor lower head failure analysis, 19:3819 (R;US) 

Study of irradiated simplex of Kh18N9 welds for evaluation of 
BOR-60 reactor vessel state, 19:4391 (RA;RU;In Russian) 

VVER-440 dosimetry and neutron spectrum benchmark, 
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POWER REACTORS 
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Harmonization of French and German caiculation procedures 
for atmospheric dispersion following accidental releases from 
nuclear power plants, 19:5123 (R;FR) 
REAGENTS 
Destruction of complexants used in groundwater decontamina- 
tion, 19:5223 (RA;US) 
RECORDS MANAGEMENT 
Environmental Restoration Program Document Control Plan, 
19:5121 (R;US) 
RECOVERY (BIOLOGICAL) 
See BIOLOGICAL RECOVERY 
REFERENCE MATERIALS (STANDARD) 
See CALIBRATION STANDARDS 
REFINERY GASES 
Gas separation membrane use in the refinery and petrochemi- 
cal industries, 19:3008 (RA;US) 
REFLECTORS (NEUTRON) 
See NEUTRON REFLECTORS 
REFRACTORIES 
Refractory materials and plasma, 19:4507 (R;FR;In French) 
REFRIGERANTS 
Application of desiccant drying in plastic molding, 19:4281 
(RA;US) 
Compatibility of alternative refrigerants with varnished magnet 
wire, 19:4812 (R;US) 
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distillation, 19:4254 (RA;US) 
REFRIGERATORS 
Investigation of design options for improving the energy effi- 
ciency of conventionally designed refrigerator-freezers, 
19:4055 (R;US) 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
The combustion of refuse derived fuel and coal in admixture on 
a travelling grate stoker watertube boiler, 19:3408 (R;GB) 
The combustion of refuse derived fuel on a watertube boiler fit- 
ted with a travelling grate stoker, 19:3407 (R;GB) 
REFUSE-FUELED BOILERS 
Alternate fuels: Is your waste stream a fuel source?, 19:3492 
(RA;US) 
The combustion of refuse derived fuel and coal in admixture on 
a travelling grate stoker watertube boiler, 19:3408 (R;GB) 
The combustion of refuse derived fuel on a watertube boiler fit- 
ted with a travelling grate stoker, 19:3407 (R;GB) 
REFUSE-FUELED POWER PLANTS 
Case history of MSW-to-energy financings, 19:3870 (RA;US) 
NO, reduction using reburning with natural gas: Final report 
from full-scale trial af SYSAV's waste incineration plant in 
Malmoe, 19:3510 (R;DK) 
Power from municipal solid waste, 19:3871 (RA;US) 
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challenges and solutions, 19:4323 (RA;US) 
REGGE TRAJECTORIES 


Gauge theory and BRST quantization of the models for Regge 
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700 ERA Vol. 19, No. 2 


REGION | 
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See USA 
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See USA 
REGION IV 
See USA 
REGION IX 
See USA 
REGION V 
See USA 
REGION VI 
See USA 
REGION Vii 
See USA 
REGION VIII 
See USA 
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REGIONAL ANALYSIS 
Handbook of photovoltaic power generating design for introduc- 
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REGULATIONS 
See also PACKAGING RULES 
50 Hz - electromagnetic fields. Regulations concerning non- 
ionizing radiation, 19:3357 (R;SE;In German) 
Comparative overview of federal facility compliance agreements 
and consent orders, 19:3963 (RA;US) 
Environmental Regulatory Update Table, September/October 
1993, 19:3929 (R:US) 
Issuance of the CERCLA rod for an operable unit remedial action 
at the Weldon Spring Site - lessons learned, 19:3912 (RA;US) 
Issues management made easier, 19:3879 (R;US) 
NEPA/CERCLA integration at Rocky Flats, 19:3887 (RA;US) 
NRC Regulatory Agenda quarterly report, July-September 
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Status of existing federal environmental risk-based standards ap- 
plicable to Department of Energy operations, 19:3965 (RA;US) 
Strategy for integrated CERCLA/NEPA risk assessments, 
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activities, 19:3964 (RA;US) 
REINFORCED CONCRETE 
Emerging technologies, 19:3947 (R;US) 
REINFORCED MATERIALS 
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composite, 19:4584 (R;US) 
RELATIVISTIC PLASMA 
A relativistic solitary wave in electron positron plasma, 19:5531 
(R;XA) 
RELATIVITY THEORY 
On relativity principle violation in local measurements of spin 
precession of moving particles, 19:5474 (R;RU;In Russian) 
Relativistic distances, sizes, lengths., 19:5494 (R;RU) 
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REMEDIAL ACTION 
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stration, testing and evaluation: Office of Technology 
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Remote Excavation System technology evaluation report: 
Buried Waste Robotics Program, 19:3325 (R;US) 
Test plan for prototype dielectric permittivity sensor, 19:3326 
(R;US) 
Acceleration 
Managing a site cleanup under an accelerated schedule: The 
Lowman Story, 19:3896 (RA;US) 
Administrative Procedures 
Achieving technical consistency and meeting technology devel- 


opment needs in the Oak Ridge Environmental Restoration 
Program, 19:3270 (RA;US) 





An overview of the major progress in the environmental restora- 
tion program at the Savannah River site, 19:3269 (RA;US) 

CERCLA document flow: Compressing the schedule, saving 
costs, and expediting review at the Savannah River Site, 
19:3899 (RA;US) 

CERCLA integration with site operations the Fernald experi- 
ence, 19:3897 (RA;US) 

Hazardous waste cleanup at federal facilities: Need for an inte- 
grated policy, 19:3924 (R;US) 

Integrated demonstration for the removal of uranium substances 
from soils, 19:5229 (RA;US) 

Integration of removal actions into the operations at a DOE facil- 
ity, 19:3914 (RA;US) 

NEPA/CERCLA integration at Rocky Flats. 19:3887 (RA;US) 

Natural resources damage assessments at Department of 
Energy facilities - using the CERCLA process to minimize nat- 
ural resources injuries, 19:3895 (RA;US) 

RCRA closures at Rocky Flats plan a programmatic perspective 
and case study, 19:3271 (RA;US) 

Taking interim actions: Integrating CERCLA and NEPA to move 
ahead with site cleanup, 19:3900 (RA;US) 

Agreements 

UMTRA project management of residual radioactive material 
commingled with hazardous waste at vicinity properties, 
19:3915 (RA;US) 

Compliance 

An approach to regulatory compliance with radioactive mixed 

waste regulations, 19:3113 (RA;US) 
Computer-Aided Design 

The Grand Junction, Colorado, UMTRA Program: Engineering 
design and management of more than 4,000 remedial action 
designs, 19:5235 (RA;US) 

Contractors 

UMTRA technical assistance contractor Quality Assurance Pro- 

gram Plan: Revision 4, 19:3309 (R;US) 
Coordinated Research Programs 

A DOE University-national laboratory waste-management edu- 
cation and research consortium (WERC), 19:3857 (RA;US) 

Ressac: Rehabilitation of soils and surfaces after an accident; A 
European research program for remediation of radioactive 
contamination, 19:5233 (RA;US) 

Cost 

Cost estimates for the Uranium-in-Soils Integrated Demonstra- 

tion field screening technologies, 19:3331 (R;US) 
Cost Benefit Analysis 

Health-based cleanup goals at hazardous waste sites: Implica- 
tions for risk management, 19:3892 (RA;US) 

Soil washing: A promising technology for the cleanup of Han- 
ford, 19:5231 (RA;US) 

Cost Estimation 

Life cycle planning to forecast budget requirements and main- 

tain effective cost controls, 19:3855 (RA;US) 
Decision Making 

A framework for evaluating innovative statistical and risk as- 
sessment tools to solve environmental restoration problems, 
19:3288 (RA;US) 

A project manager's primer on data validation, 19:3902 (RA;US) 

Achieving technical consistency and meeting technology devel- 
opment needs in the Oak Ridge Environmental Restoration 
Program, 19:3270 (RA;US) 

An effective methodology for establishing cleanup standards for 
mercury contaminated soils, 19:5200 (RA;US) 

Application of classic engineering techniques (value engineering 
and observational method) at the Weldon Spring Quarry, 
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Approach and strategy for setting remedial action goals for mul- 
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Changes in “selected remedy” after record of decision, 19:3913 
(RA;US) 

Chaos and remedial investigations, 19:3910 (RA;US) 

Department of Energy policy for acceptance of facilities for envi- 
ronmental restoration, 19:3883 (RA;US) 

Determining the “R” in ALARA: A parametric study to establish 
cleanup criteria, 19:3908 (RA;US) 
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Determining the number of samples required for decisions con- 
cerning remedial actions at hazardous waste sites, 19:5199 
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Hanfor site past practice investigation strategy, 19:3909 (RA;US) 

Issuance of the CERCLA rod for an operable unit remedial action 
at the Weldon Spring Site - lessons learned, 19:3912 (RA;US) 

Meeting health-based standards at hazardous and mixed waste 
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Putting ecology in environmental remediation: The strategic 
planning process, 19:3894 (RA;US) 

RCRA closures at Rocky Flats plan a programmatic perspective 
and case study, 19:3271 (RA;US) 

Decision Tree Analysis 
Environmental restoration project configuration control, 19:3903 
(RA;US) 
Demonstration Programs 
The buried waste integrated demonstration, 19:3112 (RA;US) 
Design 

Architecture and environmental restoration: Remediating ura- 
nium mill tailings from buildings, 19:5236 (RA;US) 

Implementation planning for remedial design and remedial ac- 
tion at the Department of Energy’s Monticello Mill Tailings 
NPL Site, 19:5237 (RA;US) 

Documentation 

Discovering where the problem is hiding: Techniques from the 
formerly utilized sites remedial action program (FUSRAP), 
19:3901 (RA;US) 

NEPA/CERCLA integration at Rocky Flats, 19:3887 (RA;US) 

Successful integration of the CERCLA and NEPA compliance 
processes in the Weldon Spring Site Remedial Action Project: 
A case study, 19:3898 (RA;US) 
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A DOE University-national laboratory waste-management edu- 

cation and research consortium (WERC), 19:3857 (RA;US) 
Environmental Engineering 

Application of classic engineering techniques (value engineering 
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19:3906 (RA;US) 

Environmental Impacts 

Uranium Mill Tailings Remedial Action Project Environmental 

Protection Implementation Plan, 19:3313 (R;US) 
Environmental Policy 

Department of Energy policy for acceptance of facilities for envi- 

ronmental restoration, 19:3883 (RA;US) 
Evaluation 

Groundwater clean-up: The Savannah River Site experience 

(U), 19:5210 (RA;US) 
Feasibility Studies 

An assessment of baseline ecological risks at the Fernald Envi- 
ronmental Management Project, Fernald, Ohio, 19:5245 
(RA;US) 

Assessing exposures and risks in heterogeneously contami- 
nated areas: A simulation approach, 19:5355 (RA;US) 

CERCLA interim action at the Par Pond unit: A case study, 
19:5327 (R;US) 

Feasibility study for the Tonawanda site, Tonawanda, New York, 
19:3316 (R;US) 

From preliminary remediation goals to final remediation levels: 
Waltzing down a tortuous path, 19:3877 (R;US) 

Overviw of the closure approach for the Hanford Site single- 
shell tank farm, 19:5241 (RA;US) 

Phase 1 remedial investigation report for the 300-FF-1 operable 
unit, 19:3255 (R;US) 

Remedial action assessment system (RAAS) - A computer- 
based methodology for conducting feasibility studies, 19:3911 
(RA;US) 

Remedial investigation/feasibility study risk assessments at a 
superfund mixed waste site, 19:3917 (RA;US) 

Results of vitrifying Fernald K-65 residue, 19:3116 (RA;US) 

SRS waste removal and D&D program for underground waste 
tanks (U), 19:5206 (RA;US) 

Selection of a preferred remedial well configuration using 
groundwater modeling techniques, 19:5239 (RA;US) 
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Government Policies 

Hazardous waste cleanup at federal facilities: Need for an inte- 

grated policy, 19:3924 (R;US) 
Health Hazards 

An overview of public health service health-related activities as 
they relate to the Department of Energy's environmental 
restoration program, 19:5353 (RA;US) 

Determining the “R” in ALARA: A parametric study to establish 
cleanup criteria, 19:3908 (RA;US) 

Long-term public health impacts of decommissioning the Han- 
ford surplus production reactors: Implications for CERCLA 
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implementation 

Accelerated cleanup of past practice waste sites on the Hanford 
site, Richland Washington, 19:3272 (RA;US) 

Facilitation techniques for environmental restoration planning 
and implementation, 19:3886 (RA;US) 

Integration of removal actions into the operations at a DOE facil- 
ity, 19:3914 (RA;US) 

Information Validation 
A project manager's primer on data validation, 19:3902 (RA;US) 
Interagency Cooperation 

An overview of public health service health-related activities as 
they relate to the Department of Energy's environmental 
restoration program, 19:5353 (RA;US) 

Efforts to earn public support and confidence in Hanford site 
cleanup work, 19:3267 (RA;US) 

Future site use and cleanup strategy alternatives: The Hanford 
approach, 19:3266 (RA;US) 

Issuance of the CERCLA rod for an operable unit remedial action 
at the Weldon Spring Site - lessons learned, 19:3912 (RA;US) 

Managing a site cleanup under an accelerated schedule: The 
Lowman Story, 19:3896 (RA;US) 

Program management strategies for following EPA guidance for 
remedial design/remedial action at DOE sites, 19:3891 
(RA;US) 

Uranium mill tailings remedial action project vicinity property 
program, 19:3907 (RA;US) 

Intergovernmental Cooperation 
Working with states on a joint DOE/state funded cleanup 
project, 19:3889 (RA;US) 
Investigations 
Chaos and remedial investigations, 19:3910 (RA;US) 
Liabilities 

UMTRA project management of residual radioactive material 
commingled with hazardous waste at vicinity properties, 
19:3915 (RA;US) 

Manpower 

Environmental restoration technology programs at Mesa State 
College: A strategic look at manpower needs, 19:3856 (RA;US) 

Leveraging educational, human resources, and organizational 
infrastructure to provide solutions to environmental remedia- 
tion work force problems, 19:3858 (RA;US) 

Meetings 

Participation in the KfK/TNO conference on contaminated soils: 

Foreign trip report, May 3-7, 1993, 19:3317 (R;US) 
Multi-Parameter Analysis 

A risk computation model for environmental restoration activi- 

ties, 19:3286 (RA;US) 
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implementation of 29 CFR 1910.120 at a multiple-contractor op- 

erated facility, 19:5354 (RA;US) 
Occupations 

Environmental restoration technology programs at Mesa State 
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Operations Research 

Improving conduct of operations in nuclear waste cleanup pro- 

jects, 19:3860 (RA;US) 
Personnel Management 

Improving conduct of operations in nuclear waste cleanup pro- 
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An overview of the major progress in the environmental restora- 

tion program at the Savannah River site, 19:3269 (RA;US) 
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Expedited Site Characterization: A rapid, cost-effective process 
for preremedial site characterization, 19:5184 (R;US) 

Facilitation techniques for environmental restoration planning 
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Future site use and cleanup strategy alternatives: The Hanford 
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Implementation planning for remedial design and remedial ac- 
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Remedial investigation work plan for Bear Creek Valley Opera- 
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tention Ponds 1 and 2) at the Oak Ridge Y-12 Plant, Oak 
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Program Management 

A successful environmental remediation program closure and 
post-closure activities (CAPCA) Y-12 Plant, Oak Ridge, Ten- 
nessee, 19:5205 (RA;US) 

CERCLA document flow: Compressing the schedule, saving 
costs, and expediting review at the Savannah River Site, 
19:3899 (RA;US) 

CERCLA integration with site operations the Fernald experi- 
ence, 19:3897 (RA;US) 

Compliance with ASME NQA-1 and QAMS-005/80 quality re- 
quirements under the environmental restoration program at 
the Idaho National Engineering Laboratory, 19:3905 (RA;US) 

Environmental restoration project configuration control, 19:3903 
(RA;US) 

Environmental restoration remedial action quality assurance re- 
quirements document, 19:3904 (RA;US) 

From preliminary remediation goals to final remediation levels: 
Waltzing down a tortuous path, 19:3877 (R;US) 

Hanfor site past practice investigation strategy, 19:3909 (RA;US) 

Health-based cleanup goals at hazardous waste sites: Implica- 
tions for risk management, 19:3892 (RA;US) 

Integrated demonstration for the removal of uranium substances 
from soils, 19:5229 (RA;US) 

Program management strategies for following EPA guidance for 
remedial desigr/remedial action at DOE sites, 19:3891 
(RA;US) 

Remedial action for the Baker and Williams Warehouses Site 
New York, New York, 19:5374 (RA;US) 

Uranium Mill Tailings Remedial Action 1993 Roadmap, 19:3310 
(R;US) 

Public Information 
Effective outreach is good public policy, 19:3265 (RA;US) 
Public Policy 

How public issues shape environmental restoration plans - ex- 

periences with Colorado UMTRA projects, 19:3881 (RA;US) 
Public Relations 

Architecture and environmental restoration: Remediating ura- 
nium mill tailings from buildings, 19:5236 (RA;US) 

Creating a context for public confidence in environmental reme- 
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Effective outreach is good public policy, 19:3265 (RA;US) 
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Rocky flats community relations “coming out of the dark’, 

19:3268 (RA;US) 

The Grand Junction, Colorado, UMTRA Program: Engineering 
design and management of more than 4,000 remedial action 
designs, 19:5235 (RA;US) 

Uranium mill tailings remedial action project vicinity property 
program, 19:3907 (RA;US) 





Quality Assurance 

Compliance with ASME NQA-1 and QAMS-005/80 quality re- 
quirements under the environmental restoration program at 
the Idaho National Engineering Laboratory, 19:3905 (RA;US) 

Environmental restoration remedial action quality assurance re- 
quirements document, 19:3904 (RA;US) 

UMTRA technical assistance contractor Quality Assurance Pro- 
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Records Management 
Discovering where the problem is hiding: Techniques from the 
formerly utilized sites remedial action program (FUSRAP), 
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Creating a context for public confidence in environmental reme- 
diation programs, 19:3880 (RA;US) 
Working with states on a joint DOE/state funded cleanup 
project, 19:3889 (RA;US) 


Regulations 

An approach to regulatory compliance with radioactive mixed 
waste regulations, 19:3113 (RA;US) 

An effective methodology for establishing cleanup standards for 
mercury contaminated soils, 19:5200 (RA;US) 

Balancing CERCLA risk and DOE radiological performance as- 
sessment methodologies and practices, 19:3353 (RA;US) 
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Natural resources damage assessments at Department of 
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Strategy for integrated CERCLA/NEPA risk assessments, 
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Taking interim actions: Integrating CERCLA and NEPA to move 
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The buried waste integrated demonstration, 19:3112 (RA;US) 
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A framework for evaluating innovative statistical and risk as- 
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19:5468 (R;NO) 
SEDIMENTARY ROCKS 
See also SANDSTONES 
SHALES 

Solid-state ‘*C NMR Analyses of Samples from Leg 139 of the 

Ocean Drilling Program, 19:5463 (R;US) 
SEDIMENTS 

A computer simulation model for siliciclastic basin stratigraphy, 
19:5468 (R;NO) 

Accelerated cleanup of the 316-5 process trenches at the Han- 
ford Site, 19:3277 (RA;US) 

CERCLA interim action at the Par Pond unit: A case study, 
19:5327 (R;US) 

Chemical analysis of selected pothole water sources in South- 
western National Parks, Monuments, and Recreation Areas, 
19:5273 (R;US) 

Natural analog study of engineered protective barriers at the 
Hanford Site, 19:3188 (R;US) 

UMTRA water sampling and analysis plan, Lakeview, Oregon, 
19:3311 (R;US) 

SEISMIC DETECTION 
Use of earthquake experience data, 19:3920 (RA;US) 
SEISMIC DETECTORS 

DOE seismic instrumentation background and guidelines, 
19:3919 (RA;US) 

Technical features of a low-cost earthquake alert system, 
19:5460 (RA;US) 
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SEISMIC EFFECTS 


SEISMIC EFFECTS 
Preliminary proposed seismic design and evaluation criteria for 
new and existing underground hazardous materials storage 
tanks, 19:3252 (RA;US) 
Residual mass considerations in modal analysis of large dy- 
namic structural systems, 19:3304 (RA;US) 
Seismic evaluation of buildings in the Eastern and Central 
United States, 19:5455 (RA;US) 
Soil-structure interaction effects on high level waste tanks, 
19:3122 (RA;US) 
Use of LLNL and EPRI probabilistic seismic hazard curves in- 
terim position, 19:3247 (RA;US) 
Use of personal computers in performing a linear modal analy- 
sis of a large finite-element model, 19:3766 (RA;US) 
SEISMIC EVENTS 
See aiso EARTHQUAKES 
Generation of artificial earthquake time histories for seismic de- 
sign at Hanford, Washington, 19:3250 (RA;US) 
SEISMIC SURFACE WAVES 
Extension of love wave transformation theory to laterally hetero- 
geneous structures, 19:5522 (R;XA) 
SEISMIC SURVEYS 
Analysis of bore-hole seismic velocity surveys at the Paducah 
Gaseous Diffusion Plant, 19:3293 (RA;US) 
Deep seismic survey extending from Western Washington to 
Mist Gas Field, Oregon: Final report, 19:3029 (R;US) 
Integrated seismic study of naturally fractured tight gas reser- 
voirs: Technical progress report, October 1, 1992—December 
31, 1992, 19:3032 (R;US) 
SEISMIC WAVES 
See also SEISMIC SURFACE WAVES 
Physical models of spall zone ground motions and the determi- 
nation of spatial decay rates: Los Alamos Source Region 
Project, 19:5112 (R;US) 
SEISMICITY 
Evaluation of seismic hazard at the Paducah Gaseous Diffusion 
Plant, 19:3296 (RA;US) 
SELECTIVE CATALYTIC REDUCTION 
Demonstration of selective catalytic reduction technology for the 
control of nitrogen oxide emissions from high-sulfur, coal-fired 
boilers, 19:3512 (R;US) 
SELENIUM ISOTOPES 
Magnitudes for systematization of diffusivity phenomenon in iso- 
tope charge density distribution, 19:5711 (IA;RU;In Russian) 
SELOX PROCESS 
See COAL GASIFICATION 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR LASERS 
Chemometric analysis of infrared emission spectra for quantita- 
tive analysis of BPSG films on silicon, 19:4842 (R;US) 
Diagnostics and Microelectronics, 19:4850 (R;US) 
Track effects and their influence on heavy ion energy losses in 
semiconductor devices, 19:5072 (RA;IL) 
SEMICONDUCTOR LASERS 
The use of laser diodes for control of uranium vaporization 
rates, 19:3064 (R;US) 
SEMICONDUCTOR MATERIALS 
Application of quaternary phase diagrams to compound 
semiconductor processing: Progress report, April 1, 1988— 
December 31, 1988, 19:4563 (R;US) 
Band structure of superlattice with 6-like potential, 19:5532 (R;XA) 
Disorder effects on small-polaron formation and hopping, 
19:5820 (R;US) 
Modeling Group IV elements with new transferable tight-binding 
models, 19:5818 (R;US) 
Radiation induced conductivity in irradiated solids, 19:4512 
(IA;AU) 
Vibrational properties of homopolar and heteropolar surfaces 
and interfaces of the CdTe/HgTe system, 19:5529 (R;XA) 
SEMILEPTONIC DECAY 
Weak form factors of beauty baryons, 19:5662 (R;RU) 


708 ERA Vol. 19, No. 2 


SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEPARATION ENERGY 
See BINDING ENERGY 
SEPARATION EQUIPMENT 
See also VAPOR SEPARATORS 
Physical separations soil washing system cold test results, 
19:3344 (R;US) 
Process modifications 202-S building, 19:3067 (R;US) 
SEPARATION PROCESSES 
See also ELECTROSTATIC SEPARATION 
EXTRACTION 
FLOTATION 
FREEZING OUT 
PRECIPITATION 
Authorization for change in operating standards, 221 and 224 
Building, pertaining to process changes during the period 
March 1, 1951—December 1, 1952, 19:3066 (R;US) 
Preliminary BPX flowsheet, 19:3071 (R;US) 
Separations Equipment Development Facilities Decontamina- 
tion and Decommissioning project, 19:3087 (R;US) 
SEPARATORS (VAPOR) 
See VAPOR SEPARATORS 
SERI 
See SOLAR ENERGY RESEARCH INSTITUTE 
SERPUKHOV TEVATRON 
Crystal optics of superhigh energy beams, 19:4924 (RA;RU) 
IHEP accelerating and storage complex. Status and develop- 
ment, 19:4956 (RA;RU) 
Influence of nonlinearities in the UNK-1 magnetic field structure 
on betatron oscillations, 19:4963 (R;RU;In Russian) 
Radiation levels in the UNK experiments, 19:4957 (RA;RU) 
Structure and operating mode of the target stations at the UNK 
hadronic channels, 19:4921 (RA;RU) 
System of UNK particle beams, 19:4920 (RA;RU) 
Third workshop 'Physics at UNK’ (Proceedings), 19:4855 (1;RU) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SET THEORY 
Primitivity and weak distributivity in near rings and matrix near 
rings, 19:5525 (R;XA) 
SETTLING PONDS 
M-area basin closure-Savannah River Site, 19:5204 (RA;US) 
SEWAGE 
Environmental assessment for the Waste Water Treatment Fa- 
cility at the West Valley Demonstration Project and finding of 
no significant impact, 19:3127 (R;US) 
SHALE OIL 
The development of an integrated multistaged fluid bed retorting 
process: Annual report, October 1991—September 1992, 
19:3046 (R;US) 
SHALES 
See also OIL SHALES 
COz/sand fracturing in Devonian shale, 19:3035 (R;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHAPED CHARGES 
The effect of the constitutive response on the predicted temper- 
atures in copper jets, 19:5098 (R;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL GASIFICATION PROCESS 
Opportunities for reducing product costs in indirect liquefaction, 
19:2938 (R;US) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIM RODS 
Basic directions on increasing lifetime of absorbing rods at the 
Novo-voronezh NPP, 19:3571 (RA;RU;In Russian) 
Combined absorbing elements of WWER-1000, PLBR, WWER- 


500 (600) type reactors with enchanced lifetime, 19:3570 
(RA;RU;In Russian) 





Reactor control elements with two-purpose neutron absorbers 
on the base of cobalt, europium dioxide or Co+Eu203 compo- 
sition, 19:3740 (RA;RU;In Russian) 

Study on reactor control system elements of fast and intermedi- 
ate neutrons reactors and problems of increasing lifetime of 
fuel elements with boron carbide absorber, 19:3630 
(RA;RU;In Russian) 

Ways for increasing efficiency of application of boron carbide en- 
riched with '°B in fast reactors, 19:3785 (RA;RU;In Russian) 

SHIPMENT 
See TRANSPORT 


SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 


SHIPPINGPORT REACTOR 
End-of-life destructive examinations of Zircaloy maximum deple- 
tion blanket fuel plates from the Shippingport PWR Core 2, 
19:3592 (R;US) 
The Shippingport Pressurized Water Reactor and Light Water 
Breeder Reactor, 19:3593 (R;US) 
SHOCK (IMPACT) 
See IMPACT SHOCK 


SHOCK WAVES 

See also DETONATION WAVES 

(BARS) — Bibliographic Retrieval System Sandia shock compres- 
sion (SSC) database shock physics index (SPHINX) database: 
Volume 3, UNIX version Systems Guide, 19:5559 (R;US) 

Chemical applications of electrohydraulic cavitation for haz- 
ardous waste control, 19:5130 (RA;US) 

Investigations on detonation shock dynamics and related topics: 
Final report, 19:5094 (R;US) 

LDV measurements of turbulent baroclinic boundary layers, 
19:5099 (R;US) 

Microwave interferometry to elucidate shock properties, 19:5111 
(R;US) 

Shock-induced turbulent flow in baffle systems, 19:4773 (R;US) 

SHOT PEENING 

Final cleansing of the PIVER prototype vitrification facility - 

Decontamination of the hot-cell, 19:4741 (R;XE;In French) 
SHOWER COUNTERS 

Beam and radiation tests of a fast, warm liquid “swimming poo!” 
calorimeter, 19:5054 (R;US) 

Comparison of trigger and data acquisition parameters for future 
B physics experiments, 19:4917 (R;US) 

Compensated hadron calorimeter with lead absorber of Experi- 
ment NEPTUN, 19:5003 (RA;RU) 

Detector development and test facility: [Annual] technical report, 
[August 1, 1992—July 31, 1993], 19:4978 (R;US) 

Multiplate ionization calorimeter with compressed gas, 19:5004 
(RA;RU) 

New approaches in calorimetry, 19:5006 (RA;RU) 

On the ionization scintillation calorimeter based on KMgF3 crys- 
tal, 19:5010 (RA;RU) 

On the possibility of design of secondary emission flight type 
calorimeter, 19:5007 (RA;RU) 

Progress report for the UCSD experimental HEP group, 
19:5641 (R;US) 

Sampling gas ionization electromagnetic calorimeter, 19:5005 
(RA;RU) 

Study on performances of the SPACAL-type gas calorimeters by 
means of the GEANT3.14 code simulation, 19:4995 (R;RU;In 
Russian) 

Tungsten electromagnetic calorimeter of ‘spaghetti’ type, 
19:5008 (RA;RU) 

SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 


SI SEMICONDUCTOR DETECTORS 
Silicon drift chamber studies for possible use at RHIC: Final re- 
port, March 1, 1989—April 30, 1993, 19:4915 (R;US) 
Study of planar silicon detector performances in high energy 
particle beams, 19:5001 (RA;RU) 
The design and construction of a double-sided Silicon Microver- 
tex Detector for the L3 experiment at CERN, 19:5047 (R;US) 


SILICON CARBIDES 


SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGNAL CONDITIONERS 

Low-cost photovoltaic inverters incorporating application- 

specific integrated circuits, 19:3446 (R;US) 
SIGNAL CONDITIONING 

Remote sensing, imaging, and signal engineering, 19:4769 
(R;US) 

System identification using a wavelet-based approach, 19:4737 
(R;US) 

SILANES 

A soft x-ray photoemission study of the chemisorption and reac- 

tion of diethylsilane on Si(100), 19:4556 (R;US) 
SILICATES 

See also ALUMINIUM SILICATES 

Optimization of experimental conditions in |R reflectance deter- 
mination of BPSG properties, 19:4635 (R;US) 

SILICEOUS ROCK 
See SANDSTONES 
SILICIDES 

See also GERMANIUM SILICIDES 

Neutron diffraction an AC-susceptibility studies of the magnetic 
structure of the solid solution UCoCuSiz, 19:4359 (RA;IL) 

Neutron diffraction and and Ac susceptibility studies of the mag- 
netic strueture of the solid solutions UCoNislz and UCoCuSis, 
19:4360 (RA;IL) 

SILICON 

A soft x-ray photoemission study of the chemisorption and reac- 
tion of diethylsilane on Si(100), 19:4556 (R;US) 

Characterization of the B/Si surface electronic structures, 
19:5838 (R;US) 

Density functional studies: First principles and semi-emperical 
calculations of clusters and surfaces, 19:5817 (R;US) 

Infrared characterization of some oxygen-related defects in 
Czochralski silicon, 19:4586 (R;SE) 

Modeling Group IV elements with new transferable tight-binding 
models, 19:5818 (R;US) 

Resistance to aqueous corrosion of steels protected by a Cr-Si 
diffusion coating, 19:4467 (RA;US) 

The structural, chemical, and electrical properties of He- 
implantation-induced nanocavities in silicon, 19:4604 (R;US) 

SILICON 28 TARGET 

Cross sections of gamma quanta production in the ?8Si(n,x-) re- 
actions with 14.1 MeV neutrons, 19:5745 (R;RU;In Russian) 

What can be learned about meson nucleon interactions and nu- 
clear structure from K* total cross sections, 19:5737 (R;US) 

SILICON ALLOYS 

Recombination and metastability in amorphous silicon and sili- 
con germanium alloys: Annual subcontract report, 1 February 
1992-31 January 1993, 19:3440 (R;US) 

SILICON CARBIDES 

A soft x-ray photoemission study of the chemisorption and reac- 
tion of diethylsilane on Si(100), 19:4556 (R;US) 

Development of nondestructive evaluation methods and predic- 
tion of effects of flaws on the fracture behavior of structural 
ceramics, 19:4545 (RA;US) 

Ductile grinding of silicon carbide as a production method for re- 
flective optics, 19:4503 (R;US) 

Electron microscopy of AIN-SiC interfaces and solid solutions, 
19:4504 (R;US) 

Engineering-scale development of the vapor-liquid-solid (VLS) 
process for the production of silicon carbide fibrils, 19:4538 
(RA;US) 

Fabrication of fiber-reinforced composites by chemical vapor in- 
filtration, 19:4532 (RA;US) 

Improved fiber coatings for controlling interfacial forces in SiC 
matrix composites. Part 3: Boron nitride, 19:4534 (RA;US) 

Investigation of properties and performance of ceramic compos- 
ite components, 19:4542 (RA;US) 

Joining of SiC ceramics and SiC/SiC composites, 19:4535 
(RA;US) 

Synthesis of heat-resistant SiC fiber by radiation processing, 
19:4693 (RA;JP) 
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SILICON DIODES 


SILICON DIODES 
Charge collection processes in a-Si:H p-i-n detectors, 19:4975 
(R;FR) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 

A design of experiments approach to an optimized SC- 
1/megasonic clean for sub-0.15 micron particle removal, 
19:4758 (R;US) 

Cryogenic compaction of nanosize silicon nitride powders, 
19:4543 (RA;US) 

Development of silicon nitride composites with continuous rein- 
forcement, 19:4540 (RA;US) 

The mechanical properties of single crystal a-SigN4, 19:4526 
(R;US) 

SILICON OXIDES 

Basis for application of fibrous high-silicon materials for thermal in- 
sulation of VG-400 reactor vessel, 19:4580 (IA;RU;In Russian) 

Mechanism of mechanical fatigue of silica glass: Progress re- 
port, 19:4562 (R;US) 

SILICON SEMICONDUCTOR DETECTORS 

See S| SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

Photoelectrochemical production of hydrogen, 19:3378 (RA;US) 

Recombination and metastability in amorphous silicon and sili- 
con germanium alloys: Annual subcontract report, 1 February 
1992-31 January 1993, 19:3440 (R;US) 

Simplified high-efficiency silicon cell processing, 19:3441 (R;US) 

SILVER 

Liquid and solid solubility of Ag in BioSreCaCusOg, 19:4524 

(R;US) 
SILVER ALLOYS 
Liquid and solid solubility of Ag in BisSr2CaCuzOg, 19:4524 
(R;US) 
SIMS 
See MASS SPECTROSCOPY 
SIMULATORS 

See also REACTOR SIMULATORS 

Simulating high-frequency wind for long durations, 19:3483 
(R;US) 

SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 

Improved dose estimates using transmission based SPECT re- 

construction, 19:5347 (IA;AU) 
SITE CHARACTERIZATION 

Early Site Permit Demonstration Program: Plant parameters en- 
velope report: Volume 1, 19:3655 (R;US) 

Initial site characterization approach and preliminary results; 
200 west area carbon tetrachloride expedited response ac- 
tion, Hanford Site, Washington, 19:5213 (RA;US) 

Innovative investigation methodologies and techniques for site 
characterization, 19:5211 (RA;US) 

Remedial investigation/feasibility study risk assessments at a 
superfund mixed waste site, 19:3917 (RA;US) 

Site characterization in fractured crystalline rock: A critical re- 
view of geohydraulic measurement methods, 19:3210 (R;SE) 

SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 

Early Site Permit Demonstration Program: Siting Guide, Site 
selection and evaluation criteria for an early site permit appli- 
cation: Revision 1, 19:3931 (R;US) 

SITE SURVEYS 
See SITE CHARACTERIZATION 
SITES (REACTOR) 
See REACTOR SITES 
SKATING RINKS 
Climatization of indoor speed skating rink, 19:4112 (RA;DK) 
SKIN 
In vitro radiosensitivity of Merkel cell carcinoma, 19:5402 (IA;AU) 
Textiles and UVR protection, 19:5356 (IA;AU) 
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SKYRMIONS 
See SOLITONS 
SLABS 
Calibrating a large slab vessel: A battle of the bulge, 19:3093 
(R;US) 
SLC 
See STANFORD LINEAR COLLIDER 
SLIDING FRICTION 

T-MAPS, a PC-code for calculating average and local (“flash”) 

temperatures on sliding interfaces, 19:5472 (R;US) 
SLIGHTLY ENRICHED URANIUM 

Assessment of the effectiveness of the LEU Reform Rule and its 
implementation, 19:3352 (R;US) 

Development of LEU targets for °°Mo production and their 
chemical processing status 1993, 19:4695 (R;US) 

SLOW NEUTRONS 

Diffusion characteristics of liquid potassium from the analysis of 
experimental data on quasielastic scattering of slow neutrons, 
19:5777 (R;RU;In Russian) 

SLUDGES 

1/12-Scale mixing interface visualization and buoyant particle 
release tests in support of Tank 241-SY-101 hydrogen mitiga- 
tion, 19:3193 (R;US) 

Integration of a sludge deposition model into the ATHOS3 com- 
puter program and application to a sample U-tube steam 
generator, 19:4777 (R;US) 

Wastewater sludge fertilization: Biomass productivity and heavy 
metal bioaccumulation in two Salix species grown in southern 
Quebec (Canada), 19:5321 (RA;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMES 
See SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES 

Studying the ventilation pattern in a large hall by the combined 
use of tracer-gas experiments, velocity measurements and 
numerical predictions, 19:4787 (R;FR) 

Supercritical water oxidation of colored smoke, dye, and py- 
rotechnic compositions: Final report: Pilot plant conceptual 
design, 19:4667 (R;US) 

SNAKE RIVER PLAIN 

Radionuclides, inorganic constituents, organic compounds, and 
bacteria in water from selected wells and springs from the 
southern boundary of the Idaho National Engineering Labora- 
tory to the Hagerman Area, Idaho, 1991, 19:5317 (R;US) 

SODA ASH 
See SODIUM CARBONATES 
SODIUM 

Calculation of back-reflected intensities of a Na-atom beam by 
standing evanescent E-M field, 19:5851 (R;AU) 

On the structure and atomic motions in liquid sodium, 19:5827 
(R;RU) 

The temperature dependence of the correlated and individual 
motions in liquid sodium, 19:5828 (R;RU) 

SODIUM 22 

Isotope separation of Na and *4Na with using light induced 

drift effect, 19:3360 (R;RU) 
SODIUM 24 

Isotope separation of Na and °4Na with using light induced 

drift effect, 19:3360 (R;RU) 
SODIUM ALLOYS 
Alternatives for sodium-potassium alloy treatment, 19:3244 
(R;US) 
SODIUM CARBONATES 
Membrane cells in chlor alkali application, 19:4671 (RA;US) 
SODIUM CHLORIDES 


Computer simulation of aqueous Na-Ci electrolytes, .19:4663 
(R;US) 





SODIUM HYDROXIDES 
Aqueous corrosion and corrosion-sensitive embrittlement of 
Fe3Al-based and lean-aluminum iron aluminides, 19:4465 
(RA;US) 
Membrane cells in chlor alkali application, 19:4671 (RA;US) 
SODIUM SULFATES 
Acid/base recovery from sodium sulfate, 19:4255 (RA;US) 


SODIUM-WATER REACTIONS 

See MOLTEN METAL-WATER REACTIONS 
SOFC 

See SOLID ELECTROLYTE FUEL CELLS 


SOFT SOLDERING 
See SOLDERING 


SOILING 
See SURFACE CONTAMINATION 
SOILS 
Acid Rain 

Effects of acid deposition on a forest soil: - Leaching and evalu- 
ation of models for soil and freshwater acidification, 19:5275 
(R;NO) 

Background Radiation 

A sitewide approach to the characterization and use of soil and 

groundwater background at the Hanford Site, 19:3342 (R;US) 
Cleaning 

Characterization of the geology, geochemistry, and microbiol- 
ogy of the radio frequency heating demonstration site at the 
Savannah River Site, 19:5300 (R;US) 

Contamination 

100 Area Hanford soil washing treatability tests, 19:3341 (R;US) 

A case study: Underpinning of structures as an alternative to de- 
molitior/reconstruction for removal of underlying contaminated 
soils at the St. Louis downtown site (SLDS), 19:5207 (RA;US) 

A thermodynamic analysis of melt immiscibility and its implica- 
tions during vitrification, 19:5192 (RA;US) 

Ames Laboratory Site Environmental Report, Calendar year 
1991, 19:5272 (R;US) 

Biomass growth aspects during bioreclamation of contaminated 
soils, 19:5450 (RA;US) 

Determination of the probability for radioactive materials on 
properties in Monticello, Utah, 19:5198 (RA;US) 

Determining the number of samples required for decisions con- 
cerning remedial actions at hazardous waste sites, 19:5199 
(RA;US) 

Electrokinetic remediation of contaminated soils, 19:5196 
(RA;US) 

Engineering-scale tests of in situ vitrification to PCB and ra- 
dioactive contaminated soils, 19:5193 (RA;US) 

Environmental soil sampling under storage tanks utilizing an- 
gled auger borings, 19:5248 (RA;US) 

Evaluation of a rapid headspace analysis method for analysis of 
volatile constituents in soils and sediments, 19:5253 (RA;US) 

Expeditious remediation of a leaking underground tank, 19:5195 
(RA;US) 

In-situ storage: An approach to interim remedial action - recent 
case studies in Canada, 19:3111 (RA;US) 

Initial site characterization approach and preliminary results; 
200 west area carbon tetrachloride expedited response ac- 
tion, Hanford Site, Washington, 19:5213 (RA;US) 

Methods for drilling and well installation in radiologically contam- 
inated soils, 19:5249 (RA;US) 

Participation in the KfK/TNO conference on contaminated soils: 
Foreign trip report, May 3-7, 1993, 19:3317 (R;US) 

Radioactive contamination in liquid wastes discharged to 
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19:3157 (R;US) 

Remedial investigation for the 200-BP-1 operable unit Hanford 
Site Richland, Washington, 19:5247 (RA;US) 

Removal action under CERCLA section 104 for PCB- 
contaminated soil at DOE Mound plant, 19:5218 (RA;US) 

SOILD: A computer model for calculating the effective dose 


equivalent from external exposure to distributed gamma 
sources in soil, 19:5375 (RA;US) 


SOILS 
Remedial Action 


Selection of innovative technologies for the remediation of soils 
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(RA;US) 

Decontamination 
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contaminated site at the Hanford Site, 19:5202 (RA;US) 

An effective methodology for establishing cleanup standards for 
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Release criteria and pathway analysis for radiological remedia- 
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Test plan for prototype dielectric permittivity sensor, 19:3326 
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Remedial investigation for the 200-BP-1 operable unit Hanford 
Site Richland, Washington, 19:5247 (RA;US) 
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Electric Heating 

Volumetric in situ electrical heating: An unexploited electrotech- 

nology, 19:2985 (RA;US) 
Excavation 

Remote Excavation System technology evaluation report: 
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Heating 
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Savannah River Site, 19:5300 (R;US) 
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Electrical Resistance Tomography to monitor vadose water 

movement, 19:5250 (RA;US) 
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groundwater background at the Hanford Site, 19:3342 (R;US) 
Permeability 
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(R;US) 
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Release criteria and pathway analysis for radiological remedia- 

tion, 19:3287 (RA;US) 
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Remedial Action 
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mercury contaminated soils, 19:5200 (RA;US) 

Biomass growth aspects during bioreclamation of contaminated 
soils, 19:5450 (RA;US) 

Cost estimates for the Uranium-in-Soils Integrated Demonstra- 
tion field screening technologies, 19:3331 (R;US) 

Demonstration of river crossing technology for installation of en- 
vironmental horizontal wells: AMH-6 and AMH-7 installation 
report, 19:3347 (R;US) 
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SOILS 
Remedial Action 

Electrokinetic remediation of contaminated soils, 19:5196 
(RA;US) 

Feasibility study for the Tonawanda site, Tonawanda, New York, 
19:3316 (R;US) 

Gas phase photocatalytic degradation on TiOz pellets of volatile 
chlorinated organic compounds from a soil vapor extraction 
well, 19:3346 (R;US) 

PCB dechlorination in anaerobic soil slurry reactors, 19:5254 
(R;US) 

Participation in the KfK/TNO conference on contaminated soils: 
Foreign trip report, May 3-7, 1993, 19:3317 (R;US) 

Physical separations soil washing system cold test results, 
19:3344 (R:US) 

Removal and recovery of radionuclides and toxic metals from 
wastes, soils and materials, 19:5187 (R;US) 

Ressac: Rehabilitation of soils and surfaces after an accident; A 
European research program for remediation of radioactive 
contamination, 19:5233 (RA;US) 

Review of nonconventional bioreactor technology, 19:2934 
(R;US) 

Volatile organic carbor/air separation test using gas mem- 
branes, 19:3338 (R;US) 

Removal 

A case study: Underpinning of structures as an alternative to de- 
molition/reconstruction for removal of underlying contaminated 
soils at the St. Louis downtown site (SLDS), 19:5207 (RA;US) 

Expeditious remediation of a leaking underground tank, 19:5195 
(RA;US) 

In-situ storage: An approach to interim remedial action - recent 
case studies in Canada, 19:3111 (RA;US) 

Removal action under CERCLA section 104 for PCB- 
contaminated soil at DOE Mound piant, 19:5218 (RA;US) 

Sampling 

Determining the number of samples required for decisions con- 
cerning remedial actions at hazardous waste sites, 19:5199 
(RA;US) 

Environmental soil sampling under storage tanks utilizing an- 
gled auger borings, 19:5248 (RA;US) 

HWVP soil baseline summary report, 19:5294 (R;US) 

Soil Chemistry 

Biomass growth aspects during bioreclamation of contaminated 
soils, 19:5450 (RA;US) 

Preliminary results of the impacts of intensive harvesting on soil 
chemistry and temperature, 19:3426 (RA;US) 

Sorting 
Sorters for soil cleanup, 19:5221 (RA;US) 
Surface Contamination 

Land surface cleanup of plutonium at the Nevada Test Site, 

19:5203 (RA;US) 
Temperature Measurement 

Preliminary results of the impacts of intensive harvesting on soil 

chemistry and temperature, 19:3426 (RA;US) 
Vitrification 

A thermodynamic analysis of melt immiscibility and its implica- 
tions during vitrification, 19:5192 (RA;US) 

Engineering-scale tests of in situ vitrification to PCB and ra- 
dioactive contaminated soils, 19:5193 (RA;US) 

Washing 

Soil washing results for mixed waste pond soils at Hanford, 
19:5220 (RA;US) 

Soil washing: A promising technology for the cleanup of Han- 
ford, 19:5231 (RA;US) 

Treatment of Y-12 plant mixed waste contaminated soils utiliz- 
ing the Westinghouse soil washing process, 19:3275 (RA;US) 

SOJA BEAN OIL 
See SOYBEAN OIL 
SOLAR ARCHITECTURE 

Passive solar design studies. Midlands and Wales. Manage- 
ment report, 19:3448 (R;GB) 

Passive solar house design studies. Northern England and 
Scotland. Group 1: General studies, 19:3449 (R;GB) 

Passive solar house design studies. Northern England and 
Scotland. Group 2: Single site studies, 19:3450 (R;GB) 


Passive solar house design studies. Northern England and 
Scotland. Group 4: Special needs: sheltered housing and re- 
furbishment studies, 19:3452 (R;GB) 

Passive solar house design studies. Northern England and 
Scotland: Management studies, 19:3453 (R;GB) 

SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
SILICON SOLAR CELLS 
The state of the art of thin-film photovoltaics, 19:3437 (R;US) 
SOLAR COLLECTORS 
Solar collector manufacturing activity, 1992, 19:3455 (R;US) 
SOLAR CONTROL FILMS 

Switchable window modeling: Task 12: Building energy analysis 
and design tools for solar applications, Subtask A.1: High- 
performance glazing, 19:4068 (R;US) 

SOLAR CORONA 
Coronal heating via nanoflares, 19:5551 (R;US) 
SOLAR ENERGY 

Modeling of the solar hydrogen energy system, 19:3433 (RA;US) 

NEMO 2 - New energy systems and technologies: Master plan 
for an energy technology research programme 1993-1998, 
19:3432 (R;Fl) 

Storage of solar high temperature heat, 19:3456 (R;CH;In Ger- 
man) 

SOLAR ENERGY RESEARCH INSTITUTE 

Sitewide Environmental Assessment for the National Renew- 

able Energy Laboratory, Golden, Colorado, 19:5258 (R;US) 
SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 

Solar heat storage systems with boiler backup: Dimensions and 
operation, 19:3454 (R;DK;In Danish) 

SOLAR NEUTRINOS 

Recent solar neutrino observations and their implications - a 

status report, 19:5689 (RA;JP) 
SOLAR-ASSISTED POWER SYSTEMS 

Solar resource-utility load matching assessment: NREL photo- 

voltaic project summary, 19:3997 (R;US) 
SOLDERING 

Experimental determination of the Cu-in-Pb ternary phase dia- 

gram, 19:4484 (R;US) 
SOLENOIDS 

Aharonov-Casher effect for the toroidal solenoids, 19:5495 
(R;RU) 

Plans for building the largest thin solenoid ever, 19:5068 (R;US) 

SOLID CLUSTERS 

Overlap of metal clusters and nuclear structure physics, 
19:5826 (R;RU) 

SOLID ELECTROLYTE FUEL CELLS 

Advanced ceramic materials and electrochemical processes at 
interfaces, 19:4547 (RA;US) 

Alternative materials for solid oxide fuel cells: Processing and 
interactions of materials, 19:4013 (R;US) 

Contaminant effects in solid oxide fuel cells, 19:4017 (R;US) 

Electrochemical processes at interfaces and mixed conductor 
development, 19:4541 (RA;US) 

High temperature solid oxide fuel cell: Customer test units, 
19:4022 (R;US) 

High temperature solid oxide fuel development activities, 
19:4021 (R;US) 

lonic conductors for solid oxide fuel cells, 19:4029 (PA;US) 

Low cost, radial flow, solid oxide fuel cell, 19:4015 (R;US) 

MSOFC development status, 19:4016 (R;US) 

Perovskite solid electrolytes for SOFC, 19:4014 (R;US) 

Processing of LaCrO, for solid oxide fuel cell applications, 
19:4023 (R;US) 

Sealant research for solid oxide fuel cells, 19:4027 (R;US) 

Solid-oxide fuel cell electrolyte, 19:4028 (PA;US) 

SOLID ELECTROLYTES 

IGR NO,/SO, control technology: [Quarterly] report, April 1, 
1993-June 30, 1993, 19:4672 (R;US) 

lonic conductors for solid oxide fuel cells, 19:4029 (PA;US) 

Mixed ionic and electronic conductivity in polymers: Progress 
report, January 1, 1993—December 31, 1993, 19:3845 (R;US) 


Perovskite solid electrolytes for SOFC, 19:4014 (R;US) 
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Solid-oxide fuel cell electrolyte, 19:4028 (PA;US) 


SOLID SCINTILLATION DETECTORS 
See also BGO DETECTORS 
PLASTIC SCINTILLATION DETECTORS 

Thin-layer CsJ(Tl) scintillators of large area, 19:5036 (R;RU;In 

Russian) 
SOLID SOLUTIONS 

Experimental measurement of local displacement and chemical 
pair correlations in crystalline solid solutions, 19:4347 (R;US) 

Investigation of characteristics of some materials for electro- 
magnetic calorimeters, 19:5009 (RA;RU) 

SOLID STATE LASERS 
See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 

Kinoform/lens system for injecting a high power laser beam into 
an optical fiber, 19:4843 (R;US) 

Yb:FAP and related materials, laser gain medium comprising 
same, and laser systems using same, 19:4838 (PA;US) 

SOLID STATE PHYSICS 

Density functional studies: First principles and semi-emperical 

calculations of clusters and surfaces, 19:5817 (R;US) 
SOLID WASTES 

See also WOOD WASTES 

Radiological and chemical source terms for Solid Waste Opera- 
tions Complex, 19:3232 (R;US) 

Regional solid waste management study, 19:4320 (R;US) 

Solid-waste leach characteristics and contaminant-sediment in- 
teractions: Volume 1, Batch leach and adsorption tests and 
sediment characterization, 19:3192 (R;US) 

Waste analysis plan for confirmation or completion of Tank 
Farms backlog waste designation: Revision 1, 19:3143 (R;US) 

SOLIDIFICATION 

Solidification of iodide ions by reaction with BizO3, 19:4712 

(RA;JP) 
SOLIDS 

Eleventh symposium on energy engineering sciences: Proceed- 
ings: Solid mechanics and _ processing: Analysis, 
measurement and characterization, 19:4345 (R;US) 

Mechanisms of flow through compressible porous beds in sedi- 
mentation, filtration, centrifugation, deliquoring, and ceramic 
processing: Progress report, January 1993—November 1993, 
19:4619 (R;US) 

Pseudopotential calculation of solids using inverse scattering 
theory, 19:5747 (IA;IR;In Persian) 

Synthesis of (U,Zr)C solid solutions under exothermic condi- 
tions: Revision, 19:3640 (R;US) 

[Strongly interacting fermion systems]: Progress report, Novem- 
ber 15, 1992—November 14, 1993, 19:5813 (R;US) 

SOLITONS 
Large N- QCD solitons and their interactions, 19:5627 (R;FR) 
SOLUTION MINING 

Comparative study of leaching behaviour of various leachants in 
ISL test on Qubul Khel uranium ore body, 19:3058 (RA;XA) 

Complete mining of uranium deposits in Bulgaria by in-situ 
leaching mining systems used after conventional mining, 
19:3054 (RA;XA) 

Environmental aspects of the operation and sanation of the ISL 
uranium mining at Straz Pod Ralskem, Czechoslovakia, 
19:3257 (RA;XA) 

In situ leaching of uranium in North Bohemia, 19:3049 (RA;XA) 

In-situ leaching of uranium in Bulgaria: Geological, technologi- 
cal and ecological considerations, 19:3050 (RA;XA) 

In-situ leaching of uranium in China, 19:3056 (RA;XA) 

Pilot testing of uranium in-situ leaching at the Smith Ranch 
Project, 19:3057 (RA;XA) 

Principles and results of twenty years of block-leaching of ura- 
nium ores by Wismut GmbH, Germany, 19:3048 (RA;XA) 

Regulatory requirements for development of in situ leach mining 
in the United States of America, 19:3646 (RA;XA) 

Restoration of groundwater at three in-situ uranium mines in 
Texas, 19:3258 (RA;XA) 

Underground leaching of uranium in the Commonwealth of Inde- 
pendent States, 19:3051 (RA;XA) 


SPACE HVAC SYSTEMS 


Uranium in situ leaching: Proceedings of a technical committee 
meeting held in Vienna, 5-8 October 1992, 19:3047 (R;XA) 
SOLUTIONS 
See also AQUEOUS SOLUTIONS 
LEACHATES 
SOLID SOLUTIONS 
Synthesis of (U,Zr)C solid solutions under exothermic condi- 
tions: Revision, 19:3640 (R;US) 
Voltametric analysis apparatus and method, 19:4628 (PA;US) 
SOLVENTS 
See also ORGANIC SOLVENTS 
Brayton solvent recovery heat pump technology update, 
19:4287 (RA;US) 
Cleaning solvent substitution in electronic assemblies, 19:5156 
(R;US) 
Design and construction of an interceptor system for radioac- 
tively contaminated solvent, 19:5201 (RA;US) 
Hazardous Solvent Substitution Data System tutorial, 19:4654 
(R;US) 
Partitioning of residual D-limonene cleaner vapor among or- 
ganic materials in weapons, 19:5100 (R;US) 
VOC emission control with the Brayton cycle pilot plant opera- 
tions, 19:5131 (RA;US) 
SONDES 
See PROBES 
SORBENT INJECTION PROCESSES 
Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 24, July 1-September 30, 1993, 19:2963 
(R;US) 
Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, October-December 
1992, 19:2949 (R;US) 
integrated Dry NO,/SO2 Emissions Control System: Quarterly 
report No. 7, July 1—September 30, 1992, 19:3519 (R;US) 
Use of North Dakota lignite in advanced power systems, 
19:3499 (R;US) 
SORTING 
Sorters for soil cleanup, 19:5221 (RA;US) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
See also ULTRASONIC WAVES 
Classical scattering theory of waves from the view point of an 
eigenvalue problem and application to target identification, 
19:5477 (R;US) 
SOURCE TERMS 
Airborne source-term modeling of past and future interim stor- 
age practices of Hanford Site waste treatment facilities using 
airsource model, 19:3290 (RA;US) 
SOUTHEAST REGION 
See USA 
SOUTHWEST REGION 
See USA 
SOVIET UNION 
See USSR 
SOY OIL 
See SOYBEAN OIL 
SOYBEAN OIL 
Fueling diesel engines with methyl-ester soybean oil, 19:4334 
(RA;US) 
SPACE 
See also MATHEMATICAL SPACE 
UNDERGROUND SPACE 
Nuclear electric propulsion for future NASA space science mis- 
sions, 19:3639 (R;US) 
Recent developments in the Robotic All Terrain Lunar Explo- 
ration Rover (RATLER) program, 19:4762 (R;US) 
SPACE HEATERS 
Krakow Clean Fossil Fuels and Energy Efficiency Project, 
19:4031 (R;US) 
SPACE HVAC SYSTEMS 
Direct digital control — a tool for energy management of HVAC 
systems, 19:4286 (RA;US) 
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SPACE HVAC SYSTEMS 


Evaluation of room thermal environment of low-temperature air 
distribution system using ice storage system, 19:4140 (RA;DK) 
SPACE POWER REACTORS 
See also SPACE PROPULSION REACTORS 
Conceptual design of the Topaz Il anticriticality device, 19:3642 
(R;US) 
Pre-orbital criticality safety for the NEPSTP mission, 19:3641 
(R;US) 
Preparation, characterization and performance of CVR coatings 
for PBR fuels, 19:3637 (R;US) 
Russian Topaz || system test program (1970-1989), 19:3643 
(R;US) 
SPACE POWER UNIT REACTOR 
See SPACE POWER REACTORS 
SPACE PROPULSION REACTORS 
Nuclear electric propulsion for future NASA space science mis- 
sions, 19:3639 (R;US) 
Preparation, characterization and performance of CVR coatings 
for PBR fuels, 19:3637 (R;US) 
Synthesis of (U,Zr)C solid solutions under exothermic condi- 
tions: Revision, 19:3640 (R;US) 
SPACE VEHICLE COMPONENTS 
A review of carbide fuel corrosion for nuclear thermal propulsion 
applications, 19:3644 (R;US) 
SPACE VEHICLES 
The effects of simulated low earth orbit radiation on polymers, 
19:4571 (IA;AU) 
SPARTICLES 
Note on superfield formulations of D=2, 3, 4, 6 and 10 superpar- 
ticles, 19:5590 (R;RU) 
SPECIAL PRODUCTION REACTORS 
See also K REACTOR 
L REACTOR 
R REACTOR 
Application of the SQUG-GIP to the seismic upgrade program of 
the Savannah River reactors, 19:3756 (RA;US) 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTRAL DENSITY 
Comment on the ‘wave field determinations using three- 
dimensional intensity information, 19:5511 (RA;IL) 
SPECTROPHOTOMETERS 
Fiber-optic temperature sensor, 19:5076 (R;US) 
SPENT FUEL CASKS 
Application of surface complexation modeling to the under- 
standing of transportation cask weeping, 19:4760 (R;US) 
Structural analysis of closure bolts for shipping casks, 19:4774 
(R;US) 
SPENT FUEL ELEMENTS 
Calibration of the TVO spent BWR reference fuel assembly: Fi- 
nal report on the joint Task JNT61 of the Finnish and Swedish 
support programmes to IAEA Safeguards, 19:3092 (R;Fl) 
Methodical basis for investigations of the WWER type reactor 
spent fuel assemblies, 19:3561 (RA;RU;In Russian) 
SPENT FUEL STORAGE 
Effect of water conductivity on corrosion of aluminum alloys in 
spent fuel storage, 19:3094 (R;US) 
Issues related to EM management of DOE spent nuclear fuel, 
19:3149 (R;US) 
SPENT FUELS 
Electrowinning process with electrode compartment to avoid 
contamination of electrolyte, 19:3084 (PA;US) 
Fuel storage basin seismic analysis, 19:3765 (RA;US) 
Magnesium transport extraction of transuranium elements from 
LWR fuel, 19:3086 (PA;US) 
Salt transport extraction of transuranium elements from LWR 
fuel, 19:3085 (PA;US) 
System analysis for a dual-purpose repository, 19:3152 (R;XE) 
[Study of institutional issues relating to transportation of high 
level waste]: Final technical report, 19:3089 (R;US) 
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SPENT SEED 

Anion-exchange resin-based desulfurization process: Annual 
technical progress report, October 1, 1992—September 30, 
1993, 19:4001 (R;US) 

SPENT SHALES 

The development of an integrated multistaged fluid bed retorting 
process: Annual report, October 1991—September 1992, 
19:3046 (R;US) 

SPICES 
Detection of irradiated spices - enumeration of microorganisms 
(DEFT/APC) and thermoluminescence, 19:4681 (IA;AU) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPINELS 

Dimensional stability, optical and elastic properties of MgAloO,4 
spinel irradiated in FFTF to very high exposures, 19:4559 
(R;US) 

Dimensional stability, optical and elastic properties of MgAl2O,4 
spinel irradiated in FFTF to very high exposures, 19:4599 
(R;US) 

SPR-2 REACTOR 

Testing and research capabilities at the Sandia Fast Pulsed Re- 

actor Facility, 19:3797 (R;US) 
SPR-3 REACTOR 
Testing and research capabilities at the Sandia Fast Pulsed Re- 
actor Facility, 19:3797 (R;US) 

SPR-Il REACTOR 

See SPR-2 REACTOR 
SPRAY PONDS 

See COOLING PONDS 
SPUR REACTOR 

See SPACE POWER REACTORS 
SPUTTERING 

The statistics of sputtering, 19:5843 (R;US) 
SQUID DEVICES 

High-Te Squid magnetometers, 19:4816 (IA;IL) 

The bases for the development of high-temperature integrated 
squid-systems: SQUIDs and their applications, 19:5859 
(R;RU 

SRM 
See CALIBRATION STANDARDS 
STACKS 

Quality Assurance Program Plan for radionuclide airborne emis- 
sions monitoring, 19:5179 (R;US) 

Seismic analysis, evaluation and upgrade design for a DOE ex- 
haust stack building, 19:3763 (RA;US) 

STAGED COMBUSTION 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 24, July 1-September 30, 1993, 19:2963 
(R;US) 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 

Comparison of fracture toughness values from large-scale pipe 
system tests and C(T) specimens, 19:3716 (RA;US) 

Corrosion performance of materials in coal-combustion environ- 
ments, 19:4476 (RA;US) 

Fabrication of advanced iron aluminide-clad 304 austenitic 
stainless steel tubing, 19:4474 (RA;US) 

STAINLESS STEEL-304L 

Vapor deposition of copper on stainless steel 304L, 19:4498 

(R;US) 
STAINLESS STEEL-310 

Comparative evaluations of the weldability of modified 800H and 
other advanced austenitic stainless steels, 19:4475 (RA;US) 

Fabrication of advanced iron aluminide-clad 304 austenitic 
stainless steel tubing, 19:4474 (RA;US) 

Investigation of austenitic alloys for advanced heat recovery and 
hot gas cleanup systems, 19:4473 (RA;US) 

STAINLESS STEEL-316 

Comparative evaluations of the weldability of modified 800H and 

other advanced austenitic stainless steels, 19:4475 (RA;US) 





Fireside corrosion test of candidate superheater alloys, coatings 
and claddings, 19:4477 (RA;US) 

Investigation of austenitic alloys for advanced heat recovery and 
hot gas cleanup systems, 19:4473 (RA;US) 

STAINLESS STEEL-316L 

Crack resistance of austenitic pipes with circumferential 
through-wall cracks, 19:3715 (RA;US) 

Fabrication of advanced iron aluminide-clad 304 austenitic 
stainless steel tubing, 19:4474 (RA;US) 

STAINLESS STEEL-347 
Fireside corrosion test of candidate superheater alloys, coatings 
and claddings, 19:4477 (RA;US) 

STAINLESS STEEL-Z2CN18-10N 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z2CND17-12 

See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CMN18-8-6N 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CND17-12 

See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CND18-13 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CND17-12 

See STEEL-CR17NI12MO3 
STAINLESS STEEL-Z6CND17-13B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNDT17-13B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNT18-10 

See STEEL-CR18NI10TI 
STAINLESS STEEL-Z6CNT18-12B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z8CNT18-10 

See STEEL-CR18NI10TI 
STAINLESS STEELS 

See also CHROMIUM STEELS 

CHROMIUM-NICKEL STEELS 

Application of surface complexation modeling to the under- 
standing of transportation cask weeping, 19:4760 (R;US) 

Fracture mechanics and full scale pipe break testing for DOE’s 
new production reactor-heavy water reactor, 19:3793 (RA;US) 

Irradiation performance of 9-12 Cr ferritic/martensitic stainless 
steels and their potential for in-core application in LWRs, 
19:4478 (R;US) 

Materials science study fuel element operational ability after fast 
neutron irradiation up to 10-12% burnouts, 19:4376 
(RA;RU;In Russian) 

Welding of niobium to stainless, 19:4355 (R;US) 

STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 
Sphaleron transitions in the symmetric phase of the standard 
model, 19:5612 (R;DE) 
STANDARD REFERENCE MATERIALS 
See CALIBRATION STANDARDS 
STANDARDS DOCUMENT 

Establishing and maintaining a facility representative program at 
DOE nuclear facilities, 19:3971 (R;US) 

Guide to good practices for operations aspects of unique pro- 
cesses, 19:3970 (R;US) 

STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 

Bunch lengthening in the SLC damping rings, 19:4883 (RA;US) 

Simulation and analysis of rf feedback systems on the SLC 
damping rings, 19:4945 (R;US) 

Thermal stabilization of low level RF distribution systems at 
SLAC, 19:4946 (R;US) 

STATE BUILDINGS 

See PUBLIC BUILDINGS 
STATE DIAGRAMS 

See PHASE DIAGRAMS 


STEEL-18MNV6 


STATE GOVERNMENT 
Utility and state industrial efficient motors systems incentives 
programs: Experience and success factors, 19:3959 (RA;US) 
STATES (ENERGY) 
See ENERGY LEVELS 
STATIC LOADS 
Structural load inventory database for the Kansas City Plant, 
19:4744 (R;US) 
STATISTICAL MECHANICS 
Non-equilibrium statistical mechanics, 19:5484 (1A;IL) 
Quantum nodal points as fingerprints of classical chaos, 
19:5493 (R;FR) 
STATISTICAL MODELS 
See also THERMODYNAMIC MODEL 
Boundary-induced phase transitions in equilibrium and non- 
equilibrium systems, 19:5608 (R;IL) 
STEAM CONDENSERS 
Automatic tube cleaning systems for condensers & heat ex- 
changers, 19:4280 (RA;US) 
STEAM GENERATORS 
Heat Recovery Steam Generator Simulation, 19:4279 (RA;US) 
Integration of a sludge deposition model into the ATHOS3 com- 
puter program and application to a sample U-tube steam 
generator, 19:4777 (R;US) 
Manufacturing technique and properties of integral type forgings 
for steam generator of nuclear power plant, 19:3685 (RA;JP) 
Mathematical modelling of stress-deformation state of the steam 
generator collector (WWER-type) under pressure loading dur- 
ing fracture mechanics calculations, 19:3714 (RA;US) 
STEAM LINES 
Location of leaks in pressure testable direct burial steam distri- 
bution conduits, 19:4284 (RA;US) 
Utilities inspection technologies, 19:4285 (RA;US) 
STEAM TURBINES 
Steam path audits on industrial steam turbines, 19:3495 (RA;US) 
Substantiation of turbine plant structure profile and development 
of basic secondary circuit starting scheme for the VGM power 
unit, 19:3680 (IA;RU;In Russian) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-000KH18N13 
See CHROMIUM-NICKEL STEELS 
STEEL-O000OKH20N16AG6 
See CHROMIUM-NICKEL STEELS 
STEEL-O00KH25 
See STAINLESS STEELS 
STEEL-000KH28 
See STAINLESS STEELS 
STEEL-O00OKH20N32T 
See STAINLESS STEELS 
STEEL-03KH11N10M2TK6 
See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-08KH18N10T 
See STEEL-CR18NI10TI 
STEEL-OKH16N15M3B 
See STEEL-CR16NI15MO3NB 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-OKH18N10T 
See STEEL-CR18NI10TI 
STEEL-OKH19NT 
See CHROMIUM-NICKEL STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-18KH16N6 
See CHROMIUM-NICKEL STEELS 
STEEL-18MNV6 
See STEELS 
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STEEL-1KH12V2MF 


STEEL-1KH12V2ZiMF 

See CHROMIUM STEELS 
STEEL-1KH16N14V2BR EHP17 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N15M3B 

See STEEL-CRI6NI15MO3NB 
STEEL-1KH16N4B 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH18N10T 

See STEEL-CR18NI10TI 
STEEL-20KH2N2M 

See CHROMIUM-NICKEL STEELS 
STEEL-20KHN3MF 

See CHROMIUM-NICKEL STEELS 
STEEL-2KH18N8V2 

See CHROMIUM-NICKEL STEELS 
STEEL-3KH15N13YU3 

See CHROMIUM-NICKEL STEELS 
STEEL-40KH13N8G8 

See STEEL-CR1I3MN8NI8 
STEEL-4KH12N8G8MFB 

See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 

See CHROMIUM-NICKEL STEELS 
STEEL-9KHS 

See CHROMIUM STEELS 
STEEL-ASTM-A508 

Comparison of fracture toughness values from large-scale pipe 
system tests and C(T) specimens, 19:3716 (RA;US) 

Spinning cylinder experiments SC-l and SC-Il: A review of re- 
sults and analyses provided to the FALSIRE project, 19:3689 
(RA;US) 

STEEL-ASTM-A533-B 

Analysis of Japanese pressurized thermal shock experiment 
(Step B test), 19:3585 (RA;US) 

EPFM verification by a large scale test, 19:3584 (RA;US) 

Experimental investigations of the fracture toughness enhance- 
ment associated with shallow flaws, 19:3588 (RA;US) 

Progress in generating fracture data base as a function of loading 
rate and temperature using small-scale tests, 19:3712 (RA;US) 

Stable crack growth behaviors in welded CT specimens — finite el- 
ement analyses and simplified assessments, 19:3589 (RA;US) 

STEEL-ASTM-A537 

Corrosion tests of carbon steel exposed to a simulated DWPF 

recycle stream, 19:3243 (R;US) 
STEEL-CR13MN8NI8 

Phase stability and high temperature strength of low activation 

high manganese stainless steel, 19:4445 (RA;JP) 
STEEL-CR16NI1SMO3NB 

Gadolinium effect on structure, mechanical and corrosion prop- 
erties of stainless steel type O3Khi6N15M3B, 19:4400 
(RA;RU;In Russian) 

Mictrostructure of austenitic stainless steels irradiated in fast re- 
actors, 19:4402 (RA;RU;in Russian) 

Study of swelling and mechanical properties of Ehp-172 steel 
fuel cans in cold-worked state after irradiation in BN-600 reac- 
tor, 19:4390 (RA;RU;In Russian) 

STEEL-CRI6NI8MO2 

Low-cycle fatigue of austenitic welds. Analyses of collected 

data, 19:4354 (R;XE) 
STEEL-CR17NI12MO03 

See also STAINLESS STEEL-316 

Low-cycle fatigue of austenitic welds. Analyses of collected 
data, 19:4354 (R;XE) 

STEEL-CR17NI12MO3-L 

See also STAINLESS STEEL-316L 

Low-cycle fatigue of austenitic welds. Analyses of collected 
data, 19:4354 (R;XE) 

STEEL-CR18NI10TI 

Mictrostructure of austenitic stainless steels irradiated in fast re- 

actors, 19:4402 (RA;RU;In Russian) 
STEEL-CR18NI11 


Low-cycle fatigue of austenitic welds. Analyses of collected 
data, 19:4354 (R;XE) 
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STEEL-CR19NI10 

See also STAINLESS STEEL-304 

Fundamental studies for life prediction of materials used in 
spent fuel reprocessing plant, 19:4446 (RA;JP) 

Low-cycle fatigue of austenitic welds. Analyses of collected 
data, 19:4354 (R;XE) 

STEEL-CR20NI11 

Low-cycle fatigue of austenitic welds. Analyses of collected 

data, 19:4354 (R;XE) 
STEEL-CR2NIMOV 

Influence of production technology and irradiation conditions on 
radiation hardening of reactor vessel steels, 19:4416 
(RA;RU;In Russian) 

STEEL-DIN-1-4449 
See CHROMIUM-NICKEL STEELS 
STEEL-DIN-1-4919 
See STEEL-CR17NI12MO3 
STEEL-DIN-1-4948 
See STEEL-CR18NI11 
STEEL-KH13S2YU2BT 
See CHROMIUM STEELS 
STEEL-KH14N8YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH15N7YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH15N9YU 
See CHROMIUM-NICKEL STEELS 
STEEL-KH16N15M3B 
See STEEL-CR16NI15MO3NB 
STEEL-KH18N10T 
See STEEL-CR18NI10TI 
STEEL-KH18N8 
See CHROMIUM-NICKEL STEELS 
STEEL-R18 
See CHROMIUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 
Compatibility 

Experimental studies of carbon fibrous materials for HTGR reac- 

tor heat insulation, 19:4581 (IA;RU;In Russian) 
Corrosion Resistance 

Intra-reactor study as express study of physical and chemical in- 
teraction of oxide fuel fission products and fuel can, 19:4379 
(RA;RU;In Russian) 

Study of corrosion resistance of materials of fast reactor fuel 
cans under action of nuclear fuel fission fragment simulators, 
19:3629 (RA;RU;In Russian) 

Crack Propagation 

Large-scale testing of VVER reactor pressure vessel materials — 
verification of fracture mechanics calculations, 19:3695 
(RA;US) 

Crystal-Phase Transformations 

Regularities of phase decomposition under irradiation, 19:4401 

(RA;RU;In Russian) 
Fracture Mechanics 

Constraint effects in heavy-section steels, 19:3702 (RA;US) 

Full thickness crack arrest investigations on compact specimens 
and a heavy wide-plate, 19:3703 (RA;US) 

Large-scale testing of VVER reactor pressure vessel materials — 
verification of fracture mechanics calculations, 19:3695 
(RA;US) 

Test of large-scale specimens and models as applied to NPP 
equipment materials, 19:3698 (RA;US) 

The causes of geometry effects in ductile tearing, 19:3711 
(RA;US) 

Fracture Properties 

Constraint effects in heavy-section steels, 19:3702 (RA;US) 

Full thickness crack arrest investigations on compact specimens 
and a heavy wide-plate, 19:3703 (RA;US) 





Heavy-Section Steel Irradiation Program: Semiannual progress 
report, Apri+-September 1990: Volume 1, No. 2, 19:3720 
(R;US) 

Heavy-Section Steel Technology Program: Semiannual 
progress report for Apri+September 1992; Volume 9, No. 2, 
19:3717 (R;US) 

The causes of geometry effects in ductile tearing, 19:3711 
(RA;US) 

Verification of ductile fracture mechanics assessment methods 
by a wide plate test, 19:3708 (RA;US) 

Fuel Cans 

Study of swelling and radiation creep of clad ferritic-martensitic 
steels according to post-irradiation examination of fuel can 
geometry of BN-600 reactor, 19:4388 (RA;RU;In Russian) 

lon implantation 

First results from the Los Alamos plasma source ion implanta- 
tion experiment, 19:5850 (R;US) 

Materials Testing 

Test of large-scale specimens and models as applied to NPP 
equipment materials, 19:3698 (RA;US) 

Verification of ductile fracture mechanics assessment methods 
by a wide plate test, 19:3708 (RA;US) 

Mechanical Properties 

First results from the Los Alamos plasma source ion implanta- 

tion experiment, 19:5850 (R;US) 
Phase Studies 

Main results of electron microscopical examinations of reactor 

core materials, 19:4419 (RA;RU;In Russian) 
Physical Radiation Effects 

Embrittlement of irradiated austenitic steels and alloys induced 
by swelling, 19:4385 (RA;RU;in Russian) 

Intra-reactor study as express study of physical and chemical in- 
teraction of oxide fuel fission products and fuel can, 19:4379 
(RA;RU;In Russian) 

Main results of electron microscopical examinations of reactor 
core materials, 19:4419 (RA;RU;In Russian) 

Regularities of phase decomposition under irradiation, 19:4401 
(RA;RU;in Russian) 

Post-Irradiation Examination 

Study of swelling and radiation creep of clad ferritic-martensitic 
steels according to post-irradiation examination of fuel can 
geometry of BN-600 reactor, 19:4388 (RA;RU;in Russian) 

Production 

Numerical simulation of coupled two-phase gas/liquid flow in an 

electric arc furnace, 19:4805 (R;US) 
Radiation Hardening 

The role of point defect clusters in reactor pressure vessel em- 

brittlement, 19:3677 (R;US) 
Research Programs 

Heavy-Section Steel Technology Program: | Semiannual 
progress report for Apri+-September 1992; Volume 9, No. 2, 
19:3717 (R;US) 

STEMMING MATERIALS 
Siting and constructing very deep monitoring wells on the US 
Department of Energy's Nevada Test Site, 19:5212 (RA;US) 
STILL GAS 
See REFINERY GASES 
STIMULATED EMISSION 

Experimental and theoretical features of strong suppression and 
shifting phenomena in odd-photon resonant excitations and 
stimulated emissions, 19:5806 (R;US) 

STOCHASTIC PROCESSES 
On the application of Allan variance method for Ring Laser Gyro 
performance characterization, 19:5092 (R;US) 

STOCKS 

See INVENTORIES 
STOPPINGS 

See VENTILATION BARRIERS 
STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STORAGE (WASTES) 

See WASTE STORAGE 
STORAGE BATTERIES 

See ELECTRIC BATTERIES 


STRESSES 


STORAGE DEVICES (DATA) 

See MEMORY DEVICES 

STORAGE FACILITIES 

1/12-Scale mixing interface visualization and buoyant particle 
release tests in support of Tank 241-SY-101 hydrogen mitiga- 
tion, 19:3193 (R;US) 

Decommissioning of the 105-F and 105-H fuel storage basins in 
the 100 area at the Hanford Site, 19:3105 (RA;US) 

Evaluation of bubbler/diaphragm techniques to measure surface 
level in the waste storage tanks, 19:3190 (R;US) 

Facility design to apply cover material over radioactive residue 
in storage silos, 19:5127 (RA;US) 

Nonnuclear Consolidation Environmental Assessment: Execu- 
tive summary, Nuclear Weapons Complex Reconfiguration 
Program, 19:5256 (R;US) 

Probabilistic assessment of lightning striking the equipment at 
the Hanford Site 241-SY tank farm relative to two different de- 
signs of lightning protection, 19:3117 (RA;US) 

Remedial action for the Baker and Williams Warehouses Site 
New York, New York, 19:5374 (RA;US) 

Sloshing response of nonuniform density liquid in a laterally ex- 
cited tank, 19:3101 (R;US) 

STORAGE RINGS 
See also BROOKHAVEN RHIC 
SERPUKHOV TEVATRON 
SUPERCONDUCTING SUPER COLLIDER 
VEPP-4 

Accelerating of deuterons in UNK complex: 
19:4965 (R;RU;In Russian) 

Beam diagnostics at high-intensity storage rings, 19:4966 (R;US) 

Electronic systems for transverse coupled-bunch feedback in 
the Advanced Light Source (ALS), 19:4967 (R;US) 

Infrared synchrotron diagnostics of beams for electron-positron 
storage rings, 19:4888 (R;RU;In Russian) 

Notes to a tunable lattice for realization flat beam and monochrom- 
atization schemes of Tau-charm factory, 19:4962 (R;RU) 

STORES 
See COMMERCIAL BUILDINGS 
STORMS 

See also TORNADOES 

Development of a polishing system for FEMP wastewater dis- 
charges, 19:5313 (RA;US) 

STOVER 
See AGRICULTURAL WASTES 
STRANGEONIUM 

Angular distributions for 6-277 decays at DANE, 19:5666 

(R;FR) 
STRATOSPHERE 

Isotopically labeled CO, from stratosphere: A tracer of carbon 

biogeochemistry, 19:5139 (R;US) 
STRAW 

Full scale management of straw: Main report, 19:3389 (R;DK;In 
Danish) 

Full-scale management of straw: Partial report 2. Storage, trans- 
port, plant management and firing, 19:3390 (R;DK;in Danish) 

STREAMS 

Evaluation of proposed designs for streamflow monitoring struc- 
tures at waste disposal sites, 19:5314 (RA;US) 

Statistical summaries of streamflow data for selected gaging 
stations on and near the Idaho National Engineering Labora- 
tory, Idaho, through September 1990, 19:5318 (R;US) 

STREETS 

See ROADS 
STRENGTH (FRACTURE) 

See FRACTURE PROPERTIES 
STRESS ANALYSIS 

Mathematical modelling of stress-deformation state of the steam 
generator collector (WWER-type) under pressure loading dur- 
ing fracture mechanics calculations, 19:3714 (RA;US) 

STRESSES 

A fiber optics sensor for strain and stress management in super- 

conducting accelerator magnets, 19:4934 (R;US) 


Suggestion, 
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STRING MODELS 


STRING MODELS 

3D-ising model as a string theory in three-dimensional eu- 
clidean space, 19:5598 (R;FR) 

String theory and integrable systems, 19:5582 (IA;IL) 

String world-sheet versus space-time, 19:5581 (IA;IL) 

STRONTIUM 90 

100 Areas CERCLA ecological investigations, 19:5292 (R;US) 

Further studies on the recovery of fission products and uranium 
from Purex 1WW, 19:3154 (R;US) 

Hanford Site Environmental Report for calendar year 1992, 
19:3332 (R;US) 

STRONTIUM COMPOUNDS 

See also STRONTIUM OXIDES 

Synthesis and processing of complex ceramic oxides, 19:4536 
(RA;US) 

STRONTIUM ISOTOPES 

See also STRONTIUM 90 

Charge distributions of strontium isotopes, 19:5714 (IA;RU;In 
Russian) 

STRONTIUM OXIDES 

Thermodynamic calculation of phase equilibria in oxide complex 
systems: prediction of some selected fission products (BaO, 
SrO, La2O3) releases, 19:3549 (R;FR) 

STRUCTURAL BEAMS 

Innovative spine girder guideway design for superconducting 
EMS magjev system, 19:4195 (RA;US) 

Reduction of guideway residual vibration through strategic vehi- 
cle pad spacing arrangements, 19:4198 (RA;US) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
STYRENE 

Styrene purification and recovery using freeze crystallization, 

19:4253 (RA;US) 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL 
The role of coal-water fuels in an energy mix for the 1990s, 
19:2904 (RA;US) 
SUBCONTRACTORS 
See CONTRACTORS 
SUBCRITICALITY 

252 Cf-source-driven noise analysis measurements for character- 
ization of concrete highly enriched uranium (HEU) storage 
vaults, 19:3668 (R;US) 

SUBSTRATES 

Ceramic composite coatings, 19:4598 (PA;US) 
SUBURBS 

See URBAN AREAS 
SUGAR BEETS 

Wind tunnel tests of biodegradable fugitive dust suppressants 
being considered to reduce soil erosion by wind at radioactive 
waste construction sites, 19:5281 (R;US) 

SULFHYDRYL COMPOUNDS 

See THIOLS 

SULFUR 

A thermodynamic analysis of melt immiscibility and its implica- 
tions during vitrification, 19:5192 (RA;US) 

High temperature membranes for H2S and SO, separations: 
Quarterly progress report, April 1, 1993-June 30, 1993, 
19:4621 (R;US) 

Hydrogen and sulfur production from hydrogen sulfide wastes, 
19:3375 (RA;US) 

SULFUR 32 REACTIONS 

Barrier distribution in the heavy-ions fusion near Coulomb bar- 

rier, 19:5765 (R;RU;In Russian) 
SULFUR 36 REACTIONS 

Barrier distribution in the heavy-ions fusion near Coulomb bar- 

rier, 19:5765 (R;RU;In Russian) 
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SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 
Consequence assessment for Airborne Releases of SO2 from 
the Y-12 Pilot Dechlorination Facility, 19:5147 (R;US) 
Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 24, July 1-September 30, 1993, 19:2963 
(R;US) 
Integrated Dry NO,/SO2 Emissions Control System: Quarterly 
report No. 7, July 1-September 30, 1992, 19:3519 (R;US) 
SOXAL combined SO,/NO, flue gas control demonstration: 
Quarterly report, April-June 1993, 19:3521 (R;US) 
The Clean Air Act's impact on environmental regulation and 
electric power conservation and production, 19:3985 (RA;US) 
SULFUR FLUORIDES 
Local study of pollutants dispersion by a real time tracer 
method, 19:3373 (R;FR;In French) 
Radiative forcing calculations for SFg and CH, using a corre- 
lated k-distribution transmission model, 19:5177 (R;US) 
Studying the ventilation pattern in a large hall by the combined 
use of tracer-gas experiments, velocity measurements and 
numerical predictions, 19:4787 (R;FR) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR SULFIDES 
See SULFUR 
SULFUR TRIOXIDE 
l4igh temperature membranes for H2S and SOz separations: 
Quarterly progress report, April 1, 1993-June 30, 1993, 
19:4621 (R;US) 
SULFURIC ACID 
Resistance to aqueous corrosion of steels protected by a Cr-Si 
diffusion coating, 19:4467 (RA;US) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPER POWER WATER BOILER 
See SUPO REACTOR 
SUPERCONDUCTING CAVITY RESONATORS 
Superconducting cavity tuner performance at CEBAF, 19:4913 
(R;US) 
Welding of niobium to stainless, 19:4355 (R;US) 
SUPERCONDUCTING COILS 
Loss and guideway interaction force measurements on a super- 
conducting magnet for maglev applications, 19:4190 (RA;US) 
Maglev transit technology in Russia, 19:4182 (RA;US) 
Magnet design optimization for Grumman Maglev concept, 
19:4192 (RA;US) 
SUPERCONDUCTING COMPOSITES 
A mechanism for resistive dissipation in Ag sheathed 
BioSrpCaCuzOg and BioSroCapCu3049, 19:5855 (R;US) 
Competition between superconductivity and magnetism in High- 
Te systems, 19:5891 (IA;IL) 
Microwave propagation through superconductor-polymer com- 
posites, 19:5880 (IA;IL) 
Recent trends in the synthesis and optimisation of High Te su- 
perconductive cuprates, 19:4529 (iA;iL) 
The thermal stability of the BiSrCaCuO/Ag studied by x-ray Pho- 
toelectron Spectroscopy, 19:4530 (IA;IL) 
The wettability of a BiSrCaCuO ceramic by Ag and Ag-based al- 
loys, 19:4587 (IA;IL) 
Theory of diamagnetic response of granular superconductors, 
19:5885 (IA;IL) 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 
Ensure continuous power to critical industrial processes with the 
new Superconducting Storage Device (SSD™), 19:3834 
(RA;US) 
Experimental investigation of current-limiting device model 
based on High-Te superconductors, 19:5865 (IA;IL) 
SUPERCONDUCTING FILMS 
Alkoxy-derived high-temperature superconducting thin films 
ZrO2-Y203 barrier layers, 19:4591 (IA;IL) 





Effect of oxygen deficiency and ordering on microwave losses of 
epitaxially grown YBazCu307 _; films, 19:5881 (IA;IL) 

Excitation of surface polaritons in layered structure including 
HTSC-films, 19:5915 (IA;IL) 

Frequency dispersion of impedance of HTSC-films in MHz- 
range, 19:5878 (IA;IL) 

Magnetic dichroism of YBaCuO films, 19:5913 (IA;IL) 

Preparation and characterization of superconducting YBa2Cu30, 
thick films obtained by screen-printing, 19:4590 (IA;IL) 

Second international Israeli conference on High Te Supercon- 
ductivity: Scientific program and abstracts, 19:5863 (I;IL) 

The London penetration depth in High Temperature supercon- 
ductors, 19:5904 (IA;IL) 

The anomaly in the diffusive reflection of the optical radiation 
under superconducting transition of YBaCuO films, 19:5914 
(IA;IL) 

The bases for the development of high-temperature integrated 
SQUID-systems: 1. Josephson junctions, 19:5858 (R;RU) 

The measurement of the surface resistance of High-Tc super- 
conducting films by the parallel-plate resonator technique, 
19:5877 (IA;IL) 

SUPERCONDUCTING JUNCTIONS 

See also JOSEPHSON JUNCTIONS 

Fluctuation of vortices and flux-line in Josephson coupled lay- 
ered superconductors, 19:5883 (IA;IL) 

Optimizing SNS Josephson Junctions for high critical current 
density in BiSrCaCuO-metal composites, 19:5884 (IA;IL) 

SUPERCONDUCTING MAGNETIC ENERGY STORAGE 

Superconducting energy storage, 19:3844 (R;US) 

SUPERCONDUCTING MAGNETS 
Control Systems 
Self nulling hybrid maglev suspension system, 19:4179 (RA;US) 
Design 

Comparison of magnetic list and drag forces for two EDS ma- 
glev topologies, 19:4194 (RA;US) 

Magnet design optimization for Grumman Maglev concept, 
19:4192 (RA;US) 

Superconducting magnet and refrigeration system for Maglev 
vehicle, 19:4193 (RA;US) 

The development of the superconducting maglev system, 
19:4168 (RA;US) 

Drag 

Comparison of magnetic list and drag forces for two EDS ma- 

glev topologies, 19:4194 (RA;US) 
Evaluation 

Evaluation of APC NbTi superconductor in a model dipole mag- 

net, 19:5862 (R;US) 
Fabrication 

High-temperature superconducting magnets and coils from 
silver- sheathed Bi-2223 tapes, 19:5853 (R;US) 

Plans for building the largest thin solenoid ever, 19:5068 (R;US) 

Pulsed field magnets at the United States National High Mag- 
netic Field Laboratory, 19:5861 (R;US) 

Recent developments in processing HTS silver-clad Bi-2223 
tapes, coils and test magnets, 19:4501 (R;US) 

Heat Transfer 

Normal zone propagation and Thermal Hydraulic Quenchback 

in a cable-in-conduit superconductor, 19:5856 (R;US) 
Losses 

Loss and guideway interaction force measurements on a super- 

conducting magnet for maglev applications, 19:4190 (RA;US) 
Magnetic Spectrometers 

Superconducting magnetic system of toroidal spectrometer 

"STORS'’: Calculation results, 19:5033 (R;RU;In Russian) 
Muon Beams 

Superconducting magnetic system of toroidal spectrometer 

‘STORS': Calculation results, 19:5033 (R;RU;In Russian) 
Optimization 

Magnet design optimization for Grumman Maglev concept, 

19:4192 (RA;US) 
Performance Testing 

Recent developments in processing HTS silver-clad Bi-2223 

tapes, coils and test magnets, 19:4501 (R;US) 


SUPERGRAVITY 


Pulse Techniques 


Pulsed field magnets at the United States National High Mag- 
netic Field Laboratory, 19:5861 (R;US) 


Refrigeration 


Superconducting magnet and refrigeration system for Maglev 
vehicle, 19:4193 (RA;US) 
Reliability 
The development of the superconducting maglev system, 
19:4168 (RA;US) 
Stresses 
A fiber optics sensor for strain and stress management in super- 
conducting accelerator magnets, 19:4934 (R;US) 


SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 


See SQUID DEVICES 


SUPERCONDUCTING SUPER COLLIDER 


Design of a crystal extraction facility in the east utility straight, 
19:4948 (R;US) 

Design of the SSC medium-beta Interaction Regions, 19:4895 
(R;US) 

Design report on the SSCL prototype 80 K Synchrotron Radia- 
tion Liner System, 19:4950 (R;US) 

Harmonics suppression of vacuum chamber eddy current in- 
duced fields with application to SSC Low Energy Booster 
Magnets, 19:4936 (R;US) 

Model of a 80 K liner vacuum system for the 4.2 K cold bore of 
the SSCL 20 TeV proton collider, 19:4951 (R;US) 

Plans for building the largest thin solenoid ever, 19:5068 (R;US) 


SUPERCONDUCTING WIRES 


Design-technological peculiarities of a small-size equipment for 
the production of sc transpozed cable for UNR, 19:4919 
(R;RU;In Russian) 

Recent developments in processing HTS silver-clad Bi-2223 
tapes, coils and test magnets, 19:4501 (R;US) 


SUPERCONDUCTIVITY 


Conceptual issues in superconductivity, 19:5923 (IA;IL) 

De Haas-Van Alphen effect in the superconducting state of a 2D 
metal, 19:5896 (IA;IL) 

Exact transformation of the anisotropic Ginzburg-Landau model 
and its consequences, 19:5854 (R;US) 

Pairing in a two-dimensional two-band very anisotropic model in 
the mean field approximation, 19:5543 (R;XA) 

Resistive transition of C axis oriented Yo.¢Pro.4BagCu307 thin 
films in magnetic fields, 19:5916 (IA;IL) 

Superconductivity in the cuprates, the Van Hove scenario, 
19:5922 (IA;IL) 

[Strongly interacting fermion systems]: Progress report, Novem- 
ber 15, 1992—November 14, 1993, 19:5813 (R;US) 


SUPERCONDUCTORS 


See also HIGH-TC SUPERCONDUCTORS 
TYPE-Il SUPERCONDUCTORS 

Abrikosov vortices and Josephson vortices in the presence of a 
temperature gradient, 19:5887 (IA;IL) 

Anomalous Hall effect in the mixed state of High-Te supercon- 
ductors, 19:5902 (IA;IL) 

Even Hall effect in the mixed state of nonuniform superconduc- 
tors, 19:5901 (IA;IL) 

Flux canceling maglev suspension, 19:4180 (RA;US) 

Kink walls and critical behaviour of magnetization near the ‘lock- 
in’ transition in layered superconductors, 19:5870 (IA;IL) 

Point-like vortices and magnetization relaxation in layered su- 
perconductors, 19:5869 (IA;IL) 

Preparation and characterization of superconducting BiSr- 
CaCuO (2212 and 2223) from amorphous plates by splat 
quenching, 19:4593 (IA;IL) 


SUPERCRITICAL FLOW 


See TURBULENT FLOW 


SUPERCRITICAL STATE 


Integral equations for the microstructures of supercritical fluids, 
19:4644 (R;US) 


SUPERFUND 


See US SUPERFUND 


SUPERGRAVITY 


Hamiltonian approach to 2D supergravity, 19:5628 (R;FR) 
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SUPERGRAVITY 


Supergravity and matter: Linear multiplet couplings and Kaehler 

anomaly cancellation, 19:5595 (R;FR) 
SUPERLATTICES 

Band structure of superlattice with 5-like potential, 19:5532 (R;XA) 

Interband optical absorption in the Wannier-Stark ladder under 
the electron-LO-phonon resonance condition, 19:5521 (R;XA) 

MBE grown Ill-V strain relaxed buffer layers and superlattices 
characterized by atomic force microscopy, 19:4603 (R;US) 

SUPERSYMMETRIC PARTICLES 

See SPARTICLES 

SUPERSYMMETRY 

Quark and lepton generations: CP-violation and rare processes 
in SUSY SU(3),,y-gauge horizontal model, 19:5574 (R;RU) 

Searching for supersymmetry in high energy photon-proton 
scattering, 19:5640 (R;DE) 

The matreoshka of supersymmetric self-dual theories, 19:5567 
(R;DE) 

Yukawa coupling unification with supersymmetric threshold cor- 
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Studies on the nature and reactions on the transients in certain 
biologically important molecules, 19:5385 (IA;AU) 
THR REACTOR 
Experiments and operation for co-generation and air condition 
by using 5 MW nuclear heating reactor, 19:3667 (R;CN;In 
Chinese) 
THREE MILE ISLAND-2 REACTOR 


TMI-2 instrument nozzle examinations at Argonne National Lab- 
oratory, 19:3798 (R;US) 


THRESHOLD DETECTORS 

A new experimental method for hadron field research and oper- 
ative dose control on accelerators and accelerator-based 
facilities, 19:5020 (R;RU) 

Experimental setups and methods to obtain new nuclear data at 
intermediate and high energies, 19:5024 (R;RU) 

THULIUM IONS 

About the influence of spin fluctuations on the transition 
linewidth of 4f-electrons in Tm-YBCO-compounds, 19:5834 
(R;RU;In Russian) 

THYROID 

Body growth considerations in age-specific dosimetry: Final re- 
port, 19:5417 (R;US) 

Integrated task plans for the Hanford Environmental Dose Re- 
construction Project, June 1992 through May 1994, 19:5433 
(R;US) 

TIDAL WAVES 

See TSUNAMIS 
TIGHT SANDS 

See SANDSTONES 
TIME-OF-FLIGHT SPECTROMETERS 

Experimental setup for study of hadron and hard photon produc- 
tion in nucleus-nucleus collisions, 19:5023 (R;RU) 

Experimental setups and methods to obtain new nuclear data at 
intermediate and high energies, 19:5024 (R;RU) 

TIME-SERIES ANALYSIS 
RAPIDS: program description version 1.0, 19:4781 (R;GB) 
RAPIDS: user guide version 1.0, 19:4780 (R;GB) 

TIMING CIRCUITS 

Method and apparatus for detecting timing errors in a system 

oscillator, 19:4836 (PA;US) 

TIN ALLOYS 
See also ALLOY-ZR98SN-2 
ALLOY-ZR98SN-4 

Structure of the modulated magnetic phase of MngSn, 19:4351 
(R;US) 

TIN SELENIDES 
Crystal chemistry and self-lubricating properties of monochalco- 
genides gallium selenide and tin selenide, 19:4502 (R;US) 
TISSUE-EQUIVALENT DETECTORS 
A new neutron dose equivalent meter, 19:5416 (R;US) 
TITANIUM 

Application of yttrium, scandium, zirconium and titanium for tri- 
tium absorption in BR-10 reactor fuel elements, 19:3628 
(RA;RU;In Russian) 

Metal-mullite reactions, 19:4666 (R;US) 

X-ray absorption studies of Ti/polymer and Cr/polymer inter- 
faces, 19:4642 (R;US) 

TITANIUM ALLOYS 

See also TITANIUM BASE ALLOYS 

A tri-junction diffusion couple analysis of the Nb-Cr-Ti system at 
950°C, 19:4454 (R;US) 

Deformation twinning: Influence of strain rate, 19:4455 (R;US) 

Radiation emrbittlement of V-35%Ti and V-20%Ti-10% Cr-1% Si 
alloys, 19:4392 (RA;RU;In Russian) 

TITANIUM BASE ALLOYS 

See also ALLOY-TI99 

The microstructure and mechanical properties of mechanically 
alloyed Ti-Al intermetallic compounds, 19:4429 (RA;JP) 

TITANIUM BORIDES 

Reactor irradiation effect on properties of absorbing boron- 

containing materials, 19:4519 (RA;RU;In Russian) 
TITANIUM COMPLEXES 
The coordination and atom transfer chemistry of titanium por- 
phyrin complexes, 19:4661 (R;US) 

TITANIUM OXIDES 

Thin film ceramic catalyst support materials, 19:4546 (RA;US) 
TLD (DOSEMETERS) 

See THERMOLUMINESCENT DOSEMETERS 
TLD (DOSIMETRY) 

See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 

See THERMOLUMINESCENT DOSEMETERS 
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TNT 
Understanding composite explosive energetics: 4. Reactive flow 
modeling of aluminum reaction kinetics in PETN and TNT us- 
ing normalized product equation of state, 19:5097 (R;US) 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
CASTOR TOKAMAK 
DOUBLET-3 DEVICE 
Analysis of stochastic particle behavior in a magnetic island due 
to electrostatic drift waves, 19:6006 (R;JP;In Japanese) 
Nonlinear growth of strongly unstable tearing modes, 19:5980 
(R;US) 
Probability of accessing the multiple saturated states in the re- 
sistive interchange instability, 19:5976 (R;US) 
TOOLS 
See also CUTTING TOOLS 
Evaluation of the Eberline TCM-2 Tool Contamination Monitor, 
19:5059 (R;US) 
TOP PARTICLES 
Dv results on searches for the top quark, 19:5645 (R;US) 
Electro-Weak, QCD and top physics at the Tevatron, 19:5644 
(R;US) 
Search for the top quark and other new particles at DO, 19:5643 
(R;US) 
TOPAZ REACTOR 
Characteristics and control response of the TOPAZ Ii Reactor 
System Real-time Dynamic Simulator, 19:3645 (R;US) 
Comparison of codes and neutron IC data used in US and Russia 
for the Topaz-ll nuclear reactor assessment, 19:3792 (R;US) 
Pre-orbital criticality safety for the NEPSTP mission, 19:3641 
(R;US) 
TORNADOES 
Tornado missile impact study, 19:4723 (RA;US) 
Tornado wind-loading requirements based on risk assessment 
techniques, 19:3758 (RA;US) 
Windtornado guidelines study, 19:3751 (RA;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRAFFIC CONTROL 
Application of adaptive and neural network computational tech- 
niques to Traffic Volume and Classification Monitoring, 
19:4244 (R;US) 
Emerging technologies, 19:3947 (R;US) 
TRANSDUCERS 
Gas-discharge probe for gas control in the streamer chamber, 
19:5038 (R;RU;In Russian) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFERASES 
Enhancement of DNA damage in tumor cells by ADPRT in- 
hibitor in -y irradiation, bleomycin treatment or hyperthermia, 
19:5393 (IA;AU) 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
Partial core pulse transformer, 19:4837 (PA;US) 
TRANSFRONTIER CONTAMINATION 
Project SSI p 584-90. The MATCH dispersion modeling system 


on the european scale. Final report, 19:5176 (R;SE;In Eng- 
lish, Swedish) 


TRANSPORTATION SYSTEMS 
Comparative Evaluations 


TRANSITION ELEMENT COMPOUNDS 
See also CHROMIUM COMPOUNDS 
MOLYBDENUM COMPOUNDS 
NICKEL COMPOUNDS 
RHENIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
Electronic and thermodynamic properties of transition metal ele- 
ments and compounds, 19:4555 (R;SE) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
HAFNIUM 
IRON 
MOLYBDENUM 
NICKEL 
NIOBIUM 
SCANDIUM 
SILVER 
TITANIUM 
TUNGSTEN 
VANADIUM 
YTTRIUM 
ZIRCONIUM 
Density functional studies: First principles and semi-emperical 
calculations of clusters and surfaces, 19:5817 (R;US) 
Electronic and thermodynamic properties of transition metal ele- 
ments and compounds, 19:4555 (R;SE) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITION RADIATION 
Optical transition in a transparent medium and its relation to the 
Vavilov-Cherenkov radiation, 19:5030 (R;RU;In Russian) 
TRANSITION RADIATION DETECTORS 
An X-ray transition radiation detector based on streamer tubes, 
19:5013 (RA;RU) 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSMUTATION 
The "spin” program at CEA - Transmutation aspects, 19:3619 
(R;FR) 
TRANSPLANTS 
Radiation biology and the laboratory mouse, 19:5392 (IA;AU) 
TRANSPORT 
MOBILE - Energy and the environment in transportation: Master 
plan for an energy technology research programme 1993- 
1998, 19:4243 (R;Fl) 
TRANSPORT (ATOMS) 
See ATOM TRANSPORT 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORTATION SECTOR 
Legislative factors influencing the use of ethanol in the United 
States, 19:3429 (RA;US) 
TRANSPORTATION SYSTEMS 
Alignment 
Alignment and surveying of magnetic levitation train guideways, 
19:4199 (RA;US) 
Comparative Evaluations 


Technical assessment of maglev system concepts, 19:4212 
(RA;US) 
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TRANSPORTATION SYSTEMS 
Computerized Simulation 


Computerized Simulation 

A dynamic computer simulation of a high speed Maglev vehicle, 
19:4241 (RA;US) 

Maglev performance simulation, 19:4213 (RA;US) 

Cost Benefit Analysis 
Analysis of maglev corridors, 19:4187 (RA;US) 
Cost Estimation 

Maglev cost and performance parametrics, 19:4186 (RA;US) 

Technology and costing considerations for full maglev system 
development, as derived from Bechtel’s System Concept Def- 
inition Exercise, 19:4185 (RA;US) 

Design 
The organic guideway concept, 19:4183 (RA;US) 
Electrical Equipment 

Safety evaluation test for electromagnetic levitation transport 

system H-100, 19:4240 (RA;US) 
Energy Consumption 
A dynamic computer simulation of a high speed Maglev vehicle, 
19:4241 (RA;US) 

Financing 

Analysis of prospective transrapid applications, 19:4171 (RA;US) 
Noise 

Noise from high speed maglev trains, 19:4214 (RA;US) 
Performance 

Maglev cost and performance parametrics, 19:4186 (RA;US) 

Maglev performance simulation, 19:4213 (RA;US) 
Planning 

Analysis of prospective transrapid applications, 19:4171 (RA;US) 
Research Programs 

Present status of research for maglev in Italy, 19:4175 (RA;US) 
Routing 

Alignment and surveying of magnetic levitation train guideways, 
19:4199 (RA;US) 

Analysis of maglev corridors, 19:4187 (RA;US) 

Safety 

Safety evaluation test for electromagnetic levitation transport 

system H-100, 19:4240 (RA;US) 
Technology Assessment 

Technical assessment of maglev system concepts, 19:4212 
(RA;US) 

Technology and costing considerations for full maglev system 
development, as derived from Bechtel’s System Concept Def- 
inition Exercise, 19:4185 (RA;US) 

TRANSURANIUM ELEMENTS 

See also NEPTUNIUM 

PLUTONIUM 

Magnesium transport extraction of transuranium elements from 
LWR fuel, 19:3086 (PA;US) 

Salt transport extraction of transuranium elements from LWR 
fuel, 19:3085 (PA;US) 

Transmutation potential of current and innovative nuclear power 
systems, 19:3724 (R;FR) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRANSVERSE MOMENTUM 
Transverse beam dampers for the Brookhaven AGS, 19:4907 
(R;US) 
TRAPPED ELECTRONS 
Trapped electrons in solid hydrogen, 19:5821 (R;US) 
TREES 
See also CEDARS 
PINES 
WILLOWS 

Fractal approach to computer-analytical modelling of tree 
crown, 19:5513 (R;XA) 

Preliminary results of the impacts of intensive harvesting on soil 
chemistry and temperature, 19:3426 (RA;US) 

The opportunities for woody biomass fuels in New Zealand pro- 
duced in association with land disposal of effluent, 19:3411 
(RA;US) 

Woody biomass production in a spray irrigation wastewater 
treatment facility in North Carolina, 19:5320 (RA;US) 
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TRIGGER CIRCUITS 
Timimg at high intensive background rates. Fixed target experi- 
ment, 19:5014 (RA;RU) 

TRINITROTOLUENE 

See TNT 
TRIPLET PARTICLES 

See QUARKS 
TRITIATED COMPOUNDS 

See TRITIUM COMPOUNDS 
TRITIUM 

Characterisation of redundant tritium light devices, 19:3097 
(R;GB) 

Ground water extraction, treatment, and upgradient injection 
systems provide a mechanism to control tritium plumes at 
DOE facilities, 19:5232 (RA;US) 

Hanford Site Environmental Report for calendar year 1992, 
19:3332 (R;US) 

Predicted fate of tritium residuum from groundwater tracer ex- 
periments in the Amargosa Desert, southern Nevada, 
19:5319 (R;US) 

Small system for tritium accelerator mass spectrometry, 
19:4630 (PA;US) 

Sources of radioactivity, 19:3256 (R;US) 

Works Technical Department progress report, January 1966, 
19:3779 (R;US) 

TRITIUM COMPOUNDS 

One-step tritium labeling of various organic molecules, 19:4700 

(RA;IL) 
TRITIUM TARGET 

Application of the Bethe-Salpeter formalism to study on electro- 
magnetic processes on the lightest nuclei, 19:5733 (IA;RU;In 
Russian) 

TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 

The relationship between truck accidents and geometric design 
of road sections: Poisson versus negative binomial regres- 
sions, 19:5456 (R;US) 

TRYPTOPHAN 

The effect of antioxidants on the photochemical degradation of 

tryptophan in a rigid medium, 19:4680 (IA;AU) 
TSL PROCESS 

High dispersed catalysts for coal liquefaction: Quarterly report 

No. 7, February 23, 1993—May 22, 1993, 19:2922 (R;US) 
TSUNAMIS 

Annotated bibliography: Marine geologic hazards of the Hawai- 
ian Islands with special focus on submarine slides and 
turbidity currents, 19:5464 (R;US) 

TUBES 

Fabrication of advanced iron aluminide-clad 304 austenitic 
stainless steel tubing, 19:4474 (RA;US) 

Vanadium tube processing and analysis, 19:4485 (R;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Effect of boundary conditions on the strength and deformability 
of replicas of natural fractures in welded tuff: Comparison be- 
tween predicted and observed shear behavior using a 
graphical method: Yucca Mountain Site Characterization 
Project (yucca mountain project), 19:3200 (R;US) 

Effect of boundary conditions on the strength and deformability 
of replicas of natural fractures in welded tuff: Data report: 
Yucca Mountain Site Characterization Project, 19:3199 (R;US) 

Preliminary conceptual model for mineral evolution in Yucca 
Mountain, 19:3171 (R;US) 

TUMOR CELLS 

Enhancement of DNA damage in tumor cells by ADPRT in- 
hibitor in + irradiation, bleomycin treatment or hyperthermia, 
19:5393 (IA;AU) 

In vitro radiosensitivity of Merkel cell carcinoma, 19:5402 (IA;AU) 

TUNGSTEN 

Stress relaxation in sputtered W films and W/GeSiV/Si_ het- 

erostructures, 19:4832 (R;US) 





TUNGSTEN ALLOYS 
Chemical vapor deposition and characterization of tungsten 
boron alloy films, 19:4552 (R;US) 
TUNGSTEN BORIDES 
Chemical vapor deposition and characterization of tungsten 
boron alloy films, 19:4552 (R;US) 
TUNNEL EFFECT 
Strong overlap and transmission in triple barrier resonant struc- 
tures, 19:5527 (R;XA) 
TURBINE BLADES 
Advanced turbine design for coal-fueled engines: Phase 2, 
Corrosion of turbine hot gas path blading: Final report, De- 
cember 1988—February 1993, 19:3503 (R;US) 
TURBULENCE 
Calculation of correction of Kolmogorov index by the principle of 
maximal randomness, 19:4793 (IA;IL) 
Spontaneous parity violation in hydrodynamic turbulence, 
19:4794 (IA;IL) 
TURBULENT FLOW 
Baroclinic mixing in HE fireballs, 19:5101 (R;US) 
Drag reduction in wall bounded turbulent flows by phase ran- 
domization, 19:5482 (IA;IL) 
Group analysis for nonlinear diffusion equation arising in an un- 
steady turbulent boundary layer flow with assigned profiles of 
u(z) and k(c,z), 19:4795 (IA;IL) 
Helical structures and anomalous transfer in random media, 
19:5964 (IA;IL) 
Inertial transfers in freely decaying rotating stably stratified and 
MHD turbulence, 19:4797 (IA;IL) 
Potential capabilities of Reynolds stress turbulence model in the 
COMMIX-RSM code, 19:4785 (R;US) 
Using the fibre optic velocity sensor for studying turbulent MHD 
flows of liquid metal, 19:5974 (IA;IL) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TVO-1 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report 1 st 
quarter, 1993, 19:3546 (R;Fl) 
TVO-2 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report 1 st 
quarter, 1993, 19:3546 (R;Fl) 
TWO-BODY PROBLEM 
A problem on the world surface tightening the world lines of par- 
ticles, 19:5593 (R;RU;In Russian) 
TWO-PHASE FLOW 
Effective properties for two-phase incompressible immiscible 
flow in heterogeneous formations, 19:4791 (RA;DK) 
Interpreting neutron radiographs via computer simulation, 
19:4808 (R;US) 
Numerical simulation of coupled two-phase gas/liquid flow in an 
electric arc furnace, 19:4805 (R;US) 
Predictive modeling of particle-laden, turbulent flows: Quarterly 
progress report No. 3, April 1 to June 30, 1993, 19:4789 (R;US) 
[Interfacial area and interfacial transfer in two-phase flow], 
19:4788 (R;US) 
TYPE-Il SUPERCONDUCTORS 
Exact transformation of the anisotropic Ginzburg-Landau model 
and its consequences, 19:5854 (R;US) 
TYPE-lil SUPERCONDUCTORS 
See TYPE-Il SUPERCONDUCTORS 
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UCLBL 

See LAWRENCE BERKELEY LABORATORY 
UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
UHDE-PFIRRMANN PROCESS 

See COAL LIQUEFACTION 
UHF RADIATION (01-100 GHZ) 

See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 

See RADIOWAVE RADIATION 


UNITED KINGDOM 


UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
ULCHIN-2 REACTOR 
Reload safety evaluation report for ulchin nuclear power plant 
unit 2, cycle 4, 19:3673 (R;KR) 
ULJIN-2 REACTOR 
See ULCHIN-2 REACTOR 
ULTRACOLD NEUTRONS 
Dynamic converters of ultracold neutrons, 19:3790 (R;RU;In 
Russian) 
Quasi-energy of ultracold neutrons, 19:5782 (R;RU) 
ULTRAFILTRATION 
A study of colloid-enhanced ultrafiltration: Final progress report, 
March 1, 1990—April 30, 1992, 19:5315 (R;US) 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
ULTRASONIC WAVES 
Chemical applications of electrohydraulic cavitation for haz- 
ardous waste control, 19:5130 (RA;US) 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET RADIATION 
See also EXTREME ULTRAVIOLET RADIATION 
Textiles and UVR protection, 19:5356 (IA;AU) 
UNCERTAINTY PRINCIPLE 
Interplay of uncertainty and measurement, 19:5479 (RA;IL) 
UNDERGROUND EXPLOSIONS 
False alarms and mine seismicity: An example from the Gentry 
Mountain mining region, Utah: Los Alamos Source Region 
Project, 19:4338 (R;US) 
Integrated Verification Experiment data collected as part of the 
Los Alamos National Laboratory’s Source Region Program: 
Appendix B: Surface ground motion, 19:4339 (R;US) 
Review and analysis of stemming practices at LLNL with consid- 
eration of slumping phenomena, 19:5117 (R;US) 
Using neutral network to infer the hydrodynamic yield of aspher- 
ical sources, 19:5116 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND SPACE 
Application of microbial biomass and activity measures to assess 
in situ bioremediation of chlorinated solvents, 19:3305 (R;US) 
UNDULATORS 
See WIGGLER MAGNETS 
UNICRACKING/HDS PROCESS 
See DESULFURIZATION 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG-SALAM GAUGE MODEL 
Finite temperature effective potential for the abelian Higgs 
model to the order e*,\7, 19:5569 (R;DE) 
Unified effective Lagrangian for the strong and electroweak in- 
teractions of pions, nucleons and leptons, 19:5626 (R;FR) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 
Annual report and accounts 1993, 19:3843 (R;GB) 
Changing air pollution in London, 19:5163 (RA;US) 
Computer modelling of the UK wind energy resource. Phase 1: 
Optimisation of the methodology, 19:3467 (R;GB) 
Computer modelling of the UK wind energy resource. Phase 2: 
Application of the methodology, 19:3468 (R;GB) 
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UNITED KINGDOM 


Computer modelling of the UK wind energy resource: UK wind 
speed data package and user manual, 19:3470 (R;GB) 

Computer modelling of the UK wind energy resource: final 
overview report, 19:3469 (R;GB) 

UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
The meaning of EROS/MACHO, 19:5509 (R;US) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URANIUM 
See also URANIUM-ALPHA 
Allotropy 
Structure and phase transformations in uranium metal, 19:4697 
(R;US) 
Biological Radiation Effects 
Radon hazards in homes, 19:5423 (RA;US) 
Charged Particles 
Calculation of time dynamics of energy deposition inside 
charged particle tracks, 19:5849 (R;RU;In Russian) 
Compiled Data 
Uranium Industry Annual, 1992, 19:3095 (R;US) 
Criticality 

SRTC criticality technical review: Nuclear Criticality Safety Evai- 
uation 93-18 Uranium Solidification Facility’s Waste Handling 
Facility, 19:4768 (R;US) 

Crystal Growth 

Study on growth of highly pure uranium compounds, 19:4713 

(RA;JP) 
Environmental Transport 

Evaluation of a contaminant pathway and mobility at a US DOE 

Site using groundwater chemical data, 19:5244 (RA;US) 
Evaporation 

The use of laser diodes for control of uranium vaporization 

rates, 19:3064 (R;US) 
Extraction 

Treatment of Y-12 plant mixed waste contaminated soils utiliz- 

ing the Westinghouse soil washing process, 19:3275 (RA;US) 
Hydridation 
The relation between microstructure and hydriding kinetics in 
uranium, 19:4366 (RA;IL) 
Marketing 
Uranium Industry Annual, 1992, 19:3095 (R;US) 
Materials Recovery 

Further studies on the recovery of fission products and uranium 

from Purex 1WW, 19:3154 (R;US) 
Mill Tailings 

Architecture and environmental restoration: Remediating ura- 
nium mill tailings from buildings, 19:5236 (RA;US) 

Completed remedial cleanup at the Durango, Colorado uranium 
mill tailings remedial action site: A case study, 19:5238 
(RA;US) 

How public issues shape environmental restoration plans - ex- 
periences with Colorado UMTRA projects, 19:3881 (RA;US) 

Implementation planning for remedial design and remedial ac- 
tion at the Department of Energy's Monticello Mill Tailings 
NPL Site, 19:5237 (RA;US) 

Laboratory-scale tests of a chemical barrier for use at uranium 
mill tailings disposal sites, 19:5234 (RA;US) 

Managing a site cleanup under an accelerated schedule: The 
Lowman Story, 19:3896 (RA;US) 

Remediation technology development from the UMTRA Pro- 
gram, 19:5226 (RA;US) 

The Grand Junction, Colorado, UMTRA Program: Engineering 
design and management of more than 4,000 remedial action 
designs, 19:5235 (RA;US) 

Uranium mill tailings remedial action project vicinity property 
program, 19:3907 (RA;US) 
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Working with states on a joint DOE/state funded cleanup 

project, 19:3889 (RA;US) 
Oxidation 

The study of the oxidation of uranium by external and diffuse re- 
flectance FTIR spectroscopy using remote-sensing and 
evacuable cell techniques, 19:3078 (R;US) 

Phase Transformations 

Structure and phase transformations in uranium metal, 19:4697 

(R;US) 
Processing 

215 MWD/Ton batch size limits and control in the Bismuth Phos- 
phate Plant, 19:3069 (R;US) 

Bismuth Phosphate process under 215 MWD program, 19:3068 
(R;US) 

Production 
Preliminary BPX flowsheet, 19:3071 (R;US) 
Purification 

Study on growth of highly pure uranium compounds, 19:4713 
(RA;JP) 

Radioecological Concentration 

Field demonstration of technologies for delineating uranium 
contaminated soils, 19:3335 (R;US) 

Remedial Action 

Completed remedial cleanup at the Durango, Colorado uranium 
mill tailings remedial action site: A case study, 19:5238 
(RA;US) 

Determination of the probability for radioactive materials on 
properties in Monticello, Utah, 19:5198 (RA;US) 

Evaluation of a contaminant pathway and mobility at a US DOE 
Site using groundwater chemical data, 19:5244 (RA;US) 

How public issues shape environmental restoration plans - ex- 
periences with Colorado UMTRA projects, 19:3881 (RA;US) 

Implementation planning for remedial design and remedial ac- 
tion at the Department of Energy’s Monticello Mill Tailings 
NPL Site, 19:5237 (RA;US) 

Laboratory-scale tests of a chemical barrier for use at uranium 
mill tailings disposal sites, 19:5234 (RA;US) 

Managing a site cleanup under an accelerated schedule: The 
Lowman Story, 19:3896 (RA;US) 

Remediation technology development from the UMTRA Pro- 
gram, 19:5226 (RA;US) 

The Grand Junction, Colorado, UMTRA Program: Engineering 
design and management of more than 4,000 remedial action 
designs, 19:5235 (RA;US) 

Uranium mill tailings remedial action project vicinity property 
program, 19:3907 (RA;US) 

Working with states on a joint DOE/state funded cleanup 
project, 19:3889 (RA;US) 

Removal 

Application of sphagnum peat, calcium carbonate and hydrated 
lime for immobilizing radioactive and hazardous contaminants 
in the subsurface, 19:5312 (RA;US) 

Architecture and environmental restoration: Remediating ura- 
nium mill tailings from buildings, 19:5236 (RA;US) 

Decontamination of waste solution from Davies-Gray analyses 
in a pilot-facility for process development, 19:3098 (R;US) 

Destruction of complexants used in groundwater decontamina- 
tion, 19:5223 (RA;US) 

Development of a polishing system for FEMP wastewater dis- 
charges, 19:5313 (RA;US) 

Integrated demonstration for the removal of uranium substances 
from soils, 19:5229 (RA;US) 

Segregation 

Treatment of Y-12 plant mixed waste contaminated soils utiliz- 

ing the Westinghouse soil washing process, 19:3275 (RA;US) 
Supply and Demand 

World uranium production and demand: A review, 19:3663 

(RA; XA) 
Tailings 

Application of sphagnum peat, calcium carbonate and hydrated 
lime for immobilizing radioactive and hazardous contaminants 
in the subsurface, 19:5312 (RA;US) 





Waste Storage 

SRTC criticality technical review: Nuclear Criticality Safety Eval- 
uation 93-18 Uranium Solidification Facility’s Waste Handling 
Facility, 19:4768 (R;US) 

URANIUM 235 TARGET 

Neutron scattering studies in the actinide region: Progress re- 

port, August 1, 1992—July 31, 1993, 19:5742 (R;US) 
URANIUM CARBIDES 

Main characteristics of materials for fuel elements of gas cooled 
high temperature reactors, 19:4516 (RA;RU;In Russian) 

Thermal stability of uranium carbosulfide, 19:4517 (RA;RU;In 
Russian) 

URANIUM CONCENTRATES 

Remedial action for the Baker and Williams Warehouses Site 

New York, New York, 19:5374 (RA;US) 
URANIUM DEPOSITS 

See also RANGER DEPOSIT 

Study of the geotechnical conditions of uranium deposits in 
Uzbekistan during exploration work, 19:3053 (RA;XA) 

URANIUM DIOXIDE 

Advanced process for conversion of UF, to high performance 
UO, powder, 19:3061 (RA;JP) 

Dispersion-matrix fuel UO + Zr, 19:3075 (RA;RU;In Russian) 

Fission product degassing at plastic strain of uranium dioxide 
during irradiation, 19:4514 (RA;RU;Iin Russian) 

Modeling of a rotative kiln for the conversion of uranium hexaflu- 
oride into uranium dioxide, 19:3060 (R;FR;In French) 

Photochemical reduction of uranyl nitrate, 19:3079 (R;US) 

Possibility for Zr-Al and Nb-Al alloys application as matrix mate- 
rial for fuel element cermet core, 19:3726 (RA;RU;In Russian) 

Radiation densification of uranium dioxide, 19:3563 (RA;RU;In 
Russian) 

Results of studying UO, interaction with N-1 alloy and of stan- 
dart and experimental fuel elements of WWER-1000 reactor 
using Kamebaks installation, 19:3562 (RA;RU;In Russian) 

URANIUM HEXAFLUORIDE 

Advanced process for conversion of UF, to high performance 
UO, powder, 19:3061 (RA;JP) 

Modeling of a rotative kiln for the conversion of uranium hexaflu- 
oride into uranium dioxide, 19:3060 (R;FR;In French) 

URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 

See also OLYMPIC DAM MINE 

Assessing radiological impacts (exposures and doses) associ- 
ated with the mining and milling of radioactive ores, 19:3246 
(RA;AU) 

Developments in the management of radioactive waste from the 
mining and milling of radioactive ores, 19:3102 (RA;AU) 

Environmental analysis and evaluation, 19:5186 (RA;AU) 

URANIUM NITRATES 

Continuous microwave denitration of uranium and plutonium ni- 

trate solution, 19:3083 (RA;JP) 
URANIUM NITRIDES 

Some features of fabrication of nitride fuel based on nitrogen 15 

isotope, 19:3074 (RA;RU;In Russian) 
URANIUM ORES 

See also URANIUM CONCENTRATES 

Experience with the coexistence of classical deep mining and in- 
situ leaching of uranium in Northern Bohemia, 19:3055 (RA;XA) 

In-situ leach uranium mining in the United States of America: 
Past, present and future, 19:3664 (RA;XA) 

Monitoring of airborne radioactivity (radon, thoron and daugh- 
ters; radioactive dust), 19:5185 (RA;AU) 

Potentialities of in-situ leaching of uranium and copper ore ma- 
terial in west central Sinai, Egypt, 19:3059 (RA;XA) 

The Crow Butte ISL project - A case history, 19:3052 (RA;XA) 

Uranium in situ leaching: Proceedings of a technical committee 
meeting held in Vienna, 5-8 October 1992, 19:3047 (R;XA) 

URANIUM SULFIDES 

Thermal stability of uranium carbosulfide, 19:4517 (RA;RU;In 

Russian) 
URANIUM TETRAFLUORIDE 
Continuous reduction of uranium tetrafluoride, 19:3063 (R;US) 


US DOE 
Environmental Policy 


URANIUM-ALPHA 
Debye-Waller factors of the light actinide metals, 19:4715 (R;US) 
URANYL FLUORIDES 
Modeling of a rotative kiln for the conversion of uranium hexaflu- 
oride into uranium dioxide, 19:3060 (R;FR;In French) 
URANYL NITRATES 
Compliance review for the UNH Storage Tank, 19:3241 (R;US) 
Photochemical reduction of uranyl nitrate, 19:3079 (R;US) 
URBAN AREAS 
See aiso LOS ALAMOS 
LOS ANGELES 
NEW YORK CITY 
Measured impact of neighborhood tree cover on microclimate, 
19:5168 (R;US) 
Reaching the hip-hop generation: Final (symposium proceed- 
ings) report, 19:3866 (R;US) 
US CLEAN AIR ACT 
See CLEAN AIR ACTS 
US DOE 
See also ANL 
AMES LABORATORY 
BONNEVILLE POWER ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
HAPO 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
KANSAS CITY PLANT 
LANL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
PADUCAH PLANT 
PANTEX PLANT 
PINELLAS PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 
US DOE FIELD OFFICES 
US DOE INSPECTOR GENERAL 
WIPP 
Y-12 PLANT 
Administrative Procedures 
Department of Energy policy for acceptance of facilities for envi- 
ronmental restoration, 19:3883 (RA;US) 
Buildings 
Seismic assessment of selected buildings and equipment con- 
tents of a DOE facility in UBC zone 2A, 19:4729 (RA;US) 
Seismic design criteria of fire protection systems for DOE facili- 
ties, 19:4724 (RA;US) 
Simplified static method for determining seismic loads on equip- 
ment in moderate and high hazard facilities, 19:4726 (RA;US) 
Contractors 
DOE performance indicators for 2nd quarter CY 1993, 19:3937 
(R;US) 
Cooperation 
The AMTEX Partnership™: Creating and implementing a vision, 
19:3943 (R;US) 
Energy Conservation 
Dr. Frank Stewart's Presentation at the 1991 OHTC, 19:4032 
(RA;US) 
Environmental Policy 
Department of Energy policy for acceptance of facilities for envi- 
ronmental restoration, 19:3883 (RA;US) 
Issues related to EM management of DOE spent nuclear fuel, 
19:3149 (R;US) 
Overview of seismic panel activities, 19:3922 (RA;US) 
Review and critique of the US Department of Energy environ- 
mental program plan for site characterization for a high-level 
waste repository at Yucca Mountain, Nevada, 19:3181 (R;US) 
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US DOE 
Government Policies 


Government Policies 
DOE natural phenomena policy development, 19:3918 (RA;US) 
Joint Ventures 
Licensing and “CRADA's” in Oak Ridge technology transfer, 
19:3934 (R;US) 
The AMTEX Partnership™: Creating and implementing a vision, 
19:3943 (R;US) 
Land Reclamation 
Unified theory of sciences for implementation of environmental 
restoration at Department of Energy sites, 19:3263 (RA;US) 
Meetings 
Case studies on designing meetings for effective institutional in- 
teractions, 19:3264 (RA;US) 
Nuclear Facilities 
Establishing and maintaining a facility representative program at 
DOE nuclear facilities, 19:3971 (R;US) 
Personnel 
Personnel injuries/illnesses associated with natural environmen- 
tal hazards, 19:5357 (RA;US) 
Planning 
DOE Office of Energy Research laboratories self-asessment 
workshop: The nuts and bolts of implementation, July 27-28, 
1993, 19:5458 (R;US) 
Public Relations 
Case studies on designing meetings for effective institutional in- 
teractions, 19:3264 (RA;US) 
Unified theory of sciences for implementation of environmental 
restoration at Department of Energy sites, 19:3263 (RA;US) 
Radioactive Waste Management 
Overview of seismic panel activities, 19:3922 (RA;US) 
Recommendations 
DOE seismic instrumentation background and guidelines, 
19:3919 (RA;US) 
US Department of Energy natural phenomena design/evaluation 
guidelines/lessons learned, 19:3923 (RA;US) 
Use of earthquake experience data, 19:3920 (RA;US) 
Remedial Action 
Program mid-year summaries research, development, demon- 
stration, testing and evaluation: Office of Technology 
Development, FY 1993, 19:3128 (R;US) 
Research Programs 
The National Center for Advanced Information Components 
Manufacturing: Program update, 19:4767 (R;US) 
Standards Document 
Establishing and maintaining a facility representative program at 
DOE nuclear facilities, 19:3971 (R;US) 
Guide to good practices for operations aspects of unique pro- 
cesses, 19:3970 (R;US) 
Technology Transfer 
Industrial grand challenges: A competitiveness strategy for the 
DOE national laboratories, 19:3948 (R;US) 
The AMTEX Partnership™: Creating and implementing a vision, 
19:3943 (R;US) 
Waste Management 
Program mid-year summaries research, development, demon- 
stration, testing and evaluation: Office of Technology 
Development, FY 1993, 19:3128 (R;US) 
US DOE FIELD OFFICES 
Natural phenomena evaluation of the Department of Energy- 
field office Oak Ridge office buildings, 19:4730 (RA;US) 
US DOE INSPECTOR GENERAL 
Report on the inspection of the policies and procedures for the 
designation and continuation of the Department of Energy's 
Federally Funded Research and Development Centers (Con- 
tains a table listing the Department of Energy’s Federally 
Funded Research and Development Centers.), 19:3849 (R;US) 
US DOE PROGRAM MANAGEMENT 
See PROGRAM MANAGEMENT 
US EAST COAST 
Early Site Permit Demonstration Program: Guidelines for deter- 


mining design basis ground motions: Volume 1, 19:3825 
(R;US) 
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Early Site Permit Demonstration Program: Guidelines for deter- 
mining design basis ground motions: Volume 4: Appendices, 
19:3828 (R;US) 

Early Site Permit Demonstration Program: Guidelines for deter- 
mining design basis ground motions: Volume 2, Appendices, 
19:3826 (R;US) 

Early Site Permit Demonstration Program: Guidelines for deter- 
mining design basis ground motions: Volume 3, Appendices, 
19:3827 (R;US) 


US NRC 


Federal guide for a radiological response: Supporting the Nu- 
clear Regulatory Commission during the initial hours of a 
serious accident, 19:3807 (R;US) 

Indexes to Nuclear Regulatory Commission issuances, 
January—June 1993: Volume 37, Index 2, 19:3649 (R;US) 

NRC Regulatory Agenda quarterly report, July-September 
1993: Volume 12, No. 3, 19:3651 (R;US) 

NRC TLD Direct Radiation Monitoring Network: Progress report, 
July-September 1993: Volume 13, No. 3, 19:5276 (R;US) 

Nuclear Regulatory Commission issuances: Volume 38, No. 2, 
19:3650 (R;US) 

Nuclear regulatory legislation, 102d Congress: Volume 2, No. 2, 
19:3951 (R;US) 

Nuclear regulatory legislation: 102d Congress: Volume 1, No. 2, 
19:3950 (R;US) 

Regulatory and technical reports (abstract index journal), Com- 
pilation for third quarter 1993, July-September: Volume 18, 
No. 3, 19:3647 (R;US) 

Title List of documents made publicly available, September 1— 
30, 1993: Volume 15, No. 9, 19:3648 (R;US) 


US SUPERFUND 


CERCLA integration with site operations the Fernald experi- 
ence, 19:3897 (RA;US) 


USA 


See also ALASKA 

CALIFORNIA 

COLORADO 

HAWAII 

IDAHO 

ILLINOIS 

NEW MEXICO 

NEW YORK 

OKLAHOMA 

PENNSYLVANIA 

TEXAS 

US EAST COAST 

WASHINGTON 

WYOMING 
Injury experience in coal mining, 1991, 19:2981 (R;US) 
Northeastern states sharpen biomass focus, 19:3417 (RA;US) 
Opportunity for America: Mexico’s coal future, 19:3979 (R;US) 
Policy considerations in developing air pollution strategies: A 

US perspective, 19:3972 (RA;US) 
Russian RBMK reactor design information, 19:3615 (R;US) 
The US petroleum industry: Past as prologue 1970-1992, 
19:3022 (R;US) 

U.S. energy flow, 1992, 19:3994 (R;US) 


USES 


Survey on new development of coal utilization technology in the 
coal science field. 3, 19:2937 (R;JP;in Japanese) 


USSR 


Factors fragmenting the Russian Federation, 19:3953 (R;US) 
Russian RBMK reactor design information, 19:3615 (R;US) 
Why Russia is not a state, 19:3952 (R;US) 


V 


VA CHARACTERISTIC 


See ELECTRIC CONDUCTIVITY 


VACUUM GAGES 


Burst testing of low pressure MKS Baratron® sensors, 19:5087 
(R;US) 





VACUUM SYSTEMS 
Analysis of offgassed water: 
19:4638 (R;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 

Estimation and reduction methodologies for fugitive emissions 

from equipment, 19:3525 (RA;US) 
VAN DE GRAAFF ACCELERATORS 

Optical characteristics of the high-energy accelerating tube of 
the 'EhGP-15’ tandem Van de Graaff accelerator, 19:4884 
(R;RU;In Russian) 

VANADIUM 

Implementation planning for remedial design and remedial ac- 
tion at the Department of Energy’s Monticello Mill Tailings 
NPL Site, 19:5237 (RA;US) 

Vanadium tube processing and analysis, 19:4485 (R;US) 

VANADIUM 51 TARGET 
Disassembly of hot nuclear matter formed in Au-induced reac- 
tions near the Fermi energy, 19:5766 (R;US) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Deformation twinning: Influence of strain rate, 19:4455 (R;US) 
VANADIUM BASE ALLOYS 

Radiation emrbittlement of V-35%Ti and V-20%Ti-10% Cr-1% Si 
alloys, 19:4392 (RA;RU;In Russian) 

Study of segregation processes in refractory metal alloys under 
action of neutron irradiation using surface structural-element 
analysis, 19:4394 (RA;RU;In Russian) 

VANADIUM IONS 

Continuous spectroscopic analysis of vanadous and vanadic 

ions, 19:3721 (R;US) 
VAPOR PRESSURE 

Vapor pressures and heats of vaporization of primary coal tars: 
Quarterly technical progress report, 1 April 1993-30 June 
1993, 19:5081 (R;US) 

VAPOR SEPARATORS 

Soil vapor extraction test in a radiologically contaminated site, 

Hanford site, 19:3276 (RA;US) 
VAPORS 

High speed door assembly, 19:4752 (PA;US) 

Three-dimensional computer simulations of bioremediation and 
vapor extraction, 19:5222 (RA;US) 

VAVILOV-CHERENKOV RADIATION 

See CHERENKOV RADIATION 

VECTOR MESONS 

On the role of vector mesons in topological soliton stability, 

19:5691 (R;FR) 
VEGETABLE OILS 

See also SOYBEAN OIL 

Reporting of fuel properties when testing diesel engines with alter- 
native fuels: An ASAE Engineering Practice, 19:3404 (RA;US) 

VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
TRUCKS 

Aerodynamic analysis of the Grumman Maglev vehicle, 19:4208 
(RA;US) 

Aerodynamic braking systems for maglev vehicles, 19:4233 
(RA;US) 

Aerodynamic drag of maglev vehicles, 19:4200 (RA;US) 

Ceramic Technology Project semiannual progress report, Octo- 
ber 1992—March 1993, 19:4549 (R;US) 

Emerging technologies, 19:3947 (R;US) 

Improvements of the attractive force levitation concept, 19:4211 
(RA;US) 

Overview of maglev vehicle structural design philosophy, mate- 
rial selection and manufacturing approach, 19:4207 (RA;US) 

Vehicles for superconducting maglev system on Yamanashi test 
line (except linear synchronous motors), 19:4206 (RA;US) 


Calibration and techniques, 


VENTILATION SYSTEMS 
Dusts 


VELOCITY 

The internal structure and dynamics of the railgun plasma arma- 
ture between infinitely wide ablating rails: Final report, 
19:4867 (R;US) 

VENTILATION 

A breathing manikin for measuring local ventilation effective- 
ness, 19:4144 (RA;DK) 

Air distribution in industrial halls, 19:4123 (RA;DK) 

Air distribution in rooms. Vol. 1: Opening lectures. Numerical 
prediction. Air distribution models, 19:4073 (R;DK) 

Air distribution in rooms. Vol. 2: Large enclosures. Agricultural 
and industrial buildings. Industrial buildings. Atrium buildings, 
19:4108 (R;DK) 

Air distribution in rooms. Vol. 3: Displacement ventilation. Spe- 
cial air distribution principles. Comfort and indoor air quality. 
Natural ventilation, 19:4132 (R;DK) 

An equilibrium calorimetry method to measure ventilation rate in 
an airspace, 19:4096 (RA;DK) 

Attachment of a cold plane jet to the ceiling: Length of recircula- 
tion region and separation distance, 19:4104 (RA;DK) 

Control aspects of displacement ventilation with cooled ceiling, 
19:4136 (RA;DK) 

Evaluation of ventilation effectiveness using an IAQ model, 
19:4100 (RA;DK) 

Field measurements of air change efficiency in large reinforced 
plastics plants, 19:4127 (RA;DK) 

Improvement of efficiency of contaminants capture in enclosure 
of an electric arc furnace, 19:4125 (RA;DK) 

Low-impulse ceiling diffusor for displacement ventilation, 
19:4139 (RA;DK) 

New model concept to control the energy and mass transfer in a 
three-dimensional imperfectly mixed ventilated space, 
19:4117 (RA;DK) 

The air flow pattern created by a ventilator unit reinforced by a 
jet flow, 19:4116 (RA;DK) 

The effect of moving heat sources upon the stratification in rooms 
ventilated by displacement ventilation, 19:4135 (RA;DK) 

Velocity and temperature distribution in flow from an inlet device 
in rooms with displacement ventilation, 19:4134 (RA;DK) 

Velocity distribution in the flow from a wall-mounted diffuser in 
rooms with displacement ventilation, 19:4133 (RA;DK) 

VENTILATION BARRIERS 

Co-axial and plane turbulent jets using for heating and ventilat- 
ing of local zones in large premises, 19:4143 (RA;DK) 

Predicting room ventilation flow with reduced scale models, 
19:4105 (RA;DK) 

VENTILATION DUCTS 
See VENTILATION 
VENTILATION SYSTEMS 
Aerosols 
Ventilation of welding collection shops, 19:4118 (RA;DK) 
Air Flow 

Near floor air movement in an enclosure with mixing type venti- 

lation, 19:4149 (RA;DK) 
Availability 

Value impact analysis of Generic Issue 143, Availability of Heat- 
ing, Ventilation, Air Conditioning (HVAC) and Chilled Water 
Systems, 19:3821 (R;US) 

Boundary Layers 

Determination of the boundary layer level in a large displace- 

ment ventilated factory building, 19:4121 (RA;DK) 
Comparative Evaluations 

Mixing versus displacement ventilation: Flow fields of air and 

contaminants in a large industrial building, 19:4126 (RA;DK) 
Computerized Simulation 

Cfd-simulations for evaluation of thermal comfort in sparsely oc- 

cupied large rooms, 19:4153 (RA;DK) 
Controlled Atmospheres 

Downward parallel flow system for operating rooms with moder- 

ate air volume flows, 19:4119 (RA;DK) 
Dusts 
Aerial dust in swine buildings, 19:4114 (RA;DK) 
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VENTILATION SYSTEMS 
Flow Rate 


Flow Rate 
Laboratory tests and field measurements of air velocities and tem- 
perature gradients in residential buildings, 19:4154 (RA;DK) 
Hospitals 
Downward paralle! flow system for operating rooms with moder- 
ate air volume flows, 19:4119 (RA;DK) 
industry 
Mixing versus displacement ventilation: Flow fields of air and 
contaminants in a large industrial building, 19:4126 (RA;DK) 
Mathematical Models 
Mathematical modelling of heat and air processes in mechani- 
cally ventilated spaces, 19:4095 (RA;DK) 
Military Facilities 
Ventilation of large military garages and heating with IR radia- 
tors: Examples and economic aspects, 19:4162 (RA;DK) 
Occupational Exposure 
A transient numerical model to predict contaminant concentra- 
tions in a workplace environment, 19:4158 (RA;DK) 
Performance Testing 
Air quality improvement using a displacement ventilation sys- 
tem, 19:4157 (RA;DK) 
Plumes 
Ventilation by displacement: Calculation of the flow in vertical 
plumes, 19:4076 (RA;Dk) 
Pollutants 
Efficiency of ventilation systems for an industrial water treatment 
hall, 19:4124 (RA;DK) 
Risk Assessment 
Value impact analysis of Generic Issue 143, Availability of Heat- 
ing, Ventilation, Air Conditioning (HVAC) and Chilled Water 
Systems, 19:3821 (R;US) 
Temperature Gradients 
Laboratory tests and field measurements of air velocities and tem- 
perature gradients in residential buildings, 19:4154 (RA;DK) 
Welding plume rise in a large building with temperature gradi- 
ent, 19:4120 (RA;DK) 
Thermal Comfort 
Cfd-simulations for evaluation of thermal comfort in sparsely oc- 
cupied large rooms, 19:4153 (RA;DK) 
Thermostats 
Temperature distribution in a large livestock building, 19:4115 
(RA;DK) 
Tracer Techniques 
Flow fields of simulated body odor in an office ventilated from 
the displacement design principle, 19:4145 (RA;DK) 
VENTS 
Guidelines for venting oil-fired heating appliances, 19:4045 
(RA;US) 
Side wall vent systems: The challenges, the solutions, the fu- 
ture, 19:4046 (RA;US) 
VEPP-4 
Cooler-storage for the VEPP-5 injection complex, 19:4958 
(R;RU;In Russian) 
VERTEX FUNCTIONS 
On the three-point function in finite temperature field theory, 
19:5596 (R;FR) 
VERTICAL AXIS TURBINES 
Analysis/test correlation using VAWT-SDS on a step-relaxation 
test for the rotating Sandia 34 m test bed, 19:3484 (R;US) 
Control algorithms for effective operation of variable-speed wind 
turbines, 19:3481 (R;US) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESSELS (REACTOR) 
See REACTOR VESSELS 
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VG-400 REACTOR 

Calculational studies into specific features of thermal neutron 
spectrum formation in HTGR with spherical fuel elements, 
19:3604 (IA;RU;In Russian) 

Principles of safety provisions for the VG-400 reactor plant, 
19:3603 (IA;RU;in Russian) 

Study into the serviceability of the VG-400 plant steam genera- 
tor hollow elements, 19:3611 (IA;RU;in Russian) 

VHF RADIATION 

See RADIOWAVE RADIATION 
VIBRATIONS (MECHANICAL) 

See MECHANICAL VIBRATIONS 
VINYLBENZENE 

See STYRENE 
VISCOUS FLOW 

Direct numerical simulation of viscous compressible mixing 
flows. 1. Presentation of the numerical tools, 19:5507 
(R;FR;In French) 

Evolution of the vortex structure in the generalized flows: A 
class of exact solutions of the Navier-Stokes equations, 
19:4801 (IA;IL) 

Negative viscosity of ferrofluids: 
19:5815 (IA;IL) 

VISIBLE RADIATION 

Einstein's Principle of maximal speed in classical and quantum 

physics, 19:5577 (IA;IL) 
VISITOR CENTERS 

See PUBLIC BUILDINGS 

voc 

See ORGANIC COMPOUNDS 

VOLATILE MATTER 
VOLATILE MATTER 

Air quality management in Canada: The smog control initiative, 
19:5162 (RA;US) 

Air stripping of volatile organic chlorocarbons: System develop- 
ment, performance, and lessons learned (U), 19:5217 (RA;US) 

Characterization of the geology, geochemistry, and microbiol- 
ogy of the radio frequency heating demonstration site at the 
Savannah River Site, 19:5300 (R;US) 

Demonstration of river crossing technology for installation of en- 
vironmental horizontal wells: AMH-6 and AMH-7 installation 
report, 19:3347 (R;US) 

Emerging technologies, 19:3947 (R;US) 

Evaluation of a rapid headspace analysis method for analysis of 
volatile constituents in soils and sediments, 19:5253 (RA;US) 

Groundwater quality assessment for the Bear Creek Hydrogeo- 
logic Regime at the Y-12 Plant: 1991 groundwater quality data 
and calculated rate of contaminant migration, 19:5329 (R;US) 

Modeling VOC transport in simulated waste drums, 19:4653 
(R;US) 

VOLCANOES 

Geoscience investigations for seismic and volcanic hazards as- 
sessments at the Idaho National Engineering Laboratory, 
19:3300 (RA;US) 

Volcanic hazard mitigation and the USDOE-participation in the 
international decade of natural disaster reduction, 19:3921 
(RA;US) 

VOLT-AMPERE CHARACTERISTIC 

See ELECTRIC CONDUCTIVITY 
VOLTAGE DROP 

A general purpose Ippq measurement circuit, 19:4847 (R;US) 
VOLTAIC CELLS 

See ELECTRIC BATTERIES 
VOLTAMETRY 

Voltametric analysis apparatus and method, 19:4628 (PA;US) 
VORTEX FLOW 

Dipole torus mode in nuclear fluid-dynamics, 19:5721 (R;RU) 

Hysteric vortex breakdown and self-organization, 19:4803 (IA;IL) 

Random cell dynamo, 19:5969 (IA;IL) 

Recirculating flow due to a rotational body force: 
Electromagnetically-driven flows, 19:4800 (IA;IL) 

VORTICES (MAGNETIC) 

See MAGNETIC FLUX 


Theory and experiment, 


Part 1: 





VULCANIZATION 
Evaluation of performance of antioxidant/antioxidant systems in 
irradiated natural rubber latex, 19:3369 (IA;AU) 


WwW 


W CODES 
Workforce Transition Modeling Environment user's guide, 
19:3876 (R;US) 
W MINUS BOSONS 
Probing three-boson anomalous couplings inete~ — W*tW~ at 
future linear e*e~ colliders with polarized beam, 19:5648 
(R;XA) 
W PLUS BOSONS 
Probing three-boson anomalous couplings inete- — W*W- at 
future linear e*e~ colliders with polarized beam, 19:5648 
(R;XA) 
WALLS 
Air permeability for a concrete shear wall after a damaging seis- 
mic load simulation cycle, 19:4733 (RA;US) 
Out-of-plane behavior of hollow clay tile walls infilled between 
steel frames, 19:3768 (RA;US) 
Tornado missile impact study, 19:4723 (RA;US) 
WASHING 
Soil washing results for mixed waste pond soils at Hanford, 
19:5220 (RA;US) 
WASHINGTON 
Deep seismic survey extending from Western Washington to 
Mist Gas Field, Oregon: Final report, 19:3029 (R;US) 
Preliminary assessment report for Kent National Guard Facility 
(Installation 53065), 24410 Military Road, Kent, Washington, 
19:5271 (R;US) 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
Waste analysis plan for confirmation or completion of Tank 
Farms backlog waste designation: Revision 1, 19:3143 (R;US) 
WASTE FORMS 
Technical area status report for low-level mixed waste final 
waste forms: Volume 2, Appendices, 19:3137 (R;US) 
WASTE HEAT BOILERS 
Specifying waste heat boilers, 19:4263 (RA;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE STORAGE 
Program mid-year summaries research, development, demon- 
stration, testing and evaluation: Office of Technology 
Development, FY 1993, 19:3128 (R;US) 
Communications 
Proceedings of pollution prevention and waste minimization 
tools workshops, 19:3878 (R;US) 
Coordinated Research Programs 
A DOE University-national laboratory waste-management edu- 
cation and research consortium (WERC), 19:3857 (RA;US) 
Data Base Management 
Development of an administrative record system and informa- 
tion repository system on the Hanford Site, Benton County, 
Richland, Washington, 19:3890 (RA;US) 
Education 
A DOE University-national laboratory waste-management edu- 
cation and research consortium (WERC), 19:3857 (RA;US) 
Efficiency 
Remediation technology needs and applied R&D initiatives, 
19:5125 (RA;US) 


WASTE STORAGE 


Historical Aspects 

Discovering where the problem is hiding: Techniques from the 
formerly utilized sites remedial action program (FUSRAP), 
19:3901 (RA;US) 

Historical genesis of Hanford Site wastes, 19:3114 (RA;US) 

implementation 

Dow's Energy/WRAP Contest: A 12-yr energy and waste reduc- 
tion success story, 19:3955 (RA;US) 

Information Retrieval 

Discovering where the problem is hiding: Techniques from the 
formerly utilized sites remedial action program (FUSRAP), 
19:3901 (RA;US) 

Information Systems 

Development of an administrative record system and informa- 
tion repository system on the Hanford Site, Benton County, 
Richland, Washington, 19:3890 (RA;US) 

Waste minimization/pollution prevention at R&D facilities: A 
cradie-to-grave tracking and information system that will be 
implemented at Sandia National Laboratories, 19:3204 (R;US) 

Manpower 

Leveraging educational, human resources, and organizational 
infrastructure to provide solutions to environmental remedia- 
tion work force problems, 19:3858 (RA;US) 

Occupations 

Inner-City Energy and Environmental Education Consortium: In- 

ventory of existing programs: Appendix 13.5, 19:3848 (R;US) 
Program Management 
Proceedings of pollution prevention and waste minimization 
tools workshops, 19:3878 (R;US) 
Quality Assurance 
Waste Management Quality Assurance Plan, 19:3926 (R;US) 
Regulations 

Baseline risk assessment methodology for mixed waste, 
19:3106 (RA;US) 

Hanford Facility Dangerous Waste Permit Application, 200 Area 
Effluent Treatment Facility, 19:3142 (R;US) 

Status of existing federal environmental risk-based standards ap- 
plicable to Department of Energy operations, 19:3965 (RA;US) 

Research Programs 

Remediation technology needs and applied R&D initiatives, 

19:5125 (RA;US) 
Risk Assessment 

Baseline risk assessment methodology for mixed waste, 

19:3106 (RA;US) 
Standards 

Status of existing federal environmental risk-based standards ap- 

plicable to Department of Energy operations, 19:3965 (RA;US) 
Training 

The role of Columbia Basin College in training technicians for 
environmental remediation at the DOE Hanford Site, 19:3859 
(RA;US) 

WASTE PROCESSING 

See also RADIOACTIVE WASTE PROCESSING 

Reliability analysis of common hazardous waste treatment pro- 
cesses, 19:3138 (R;US) 

WASTE PROCESSING PLANTS 

Advanced oxidation technology for pulp mill effluent, 19:4257 
(RA;US) 

Benefits of integrating decontamination and decommissioning 
RCRA/CERCLA site cleanup actions at Hanford, 19:3340 
(R;US) 

Human Factors engineering criteria and design for the Hanford 
Waste Vitrification Plant preliminary safety analysis report, 
19:3187 (R;US) 

WASTE PRODUCT UTILIZATION 
Research on combustion of wood containing nonwood materi- 
als, 19:3430 (RA;DK) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 

See also RADIOACTIVE WASTE STORAGE 

Atmospheric pressure fluctuations and oxygen enrichment in 
waste tanks, 19:3242 (R;US) 
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WASTE TREATMENT 


WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

Proposal for optimizing a biological treatment system for denitri- 
fication of Y-12 waste stream: Final report, March 16, 
1987—September 15, 1987, 19:3139 (R;US) 

Suitable woody species for a land application alternative to pulp 
and paper mill wastewater disposal, 19:5452 (RA;US) 

Utilization of the magnetic induced polarization technique in en- 
vironmental remediation problems, 19:5228 (RA;US) 

Wastewater sludge fertilization: Biomass productivity and heavy 
metal bioaccumulation in two Salix species grown in southern 
Quebec (Canada), 19:5321 (RA;US) 

Woody biomass production in a spray irrigation wastewater 
treatment facility in North Carolina, 19:5320 (RA;US) 

WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WASTEFORMS 
See WASTE FORMS 
WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
RADIOACTIVE WASTES 
SEWAGE 
SOLID WASTES 

Development and validation of a standard test method for se- 
quential batch extraction of waste with acidic extraction fluid, 
19:5263 (R;US) 

WATER 
See also FRESH WATER 
GROUND WATER 
SEAWATER 
WASTE WATER 

Application of sphagnum peat, calcium carbonate and hydrated 
lime for immobilizing radioactive and hazardous contaminants 
in the subsurface, 19:5312 (RA;US) 

Chemical analysis of selected pothole water sources in South- 
western National Parks, Monuments, and Recreation Areas, 
19:5273 (R;US) 

Environmental effects on iron aluminides, 19:4469 (RA;US) 

Formic acid, ethanol in vycor glass, and water in aluminosilicate 
zeolites, 19:4641 (R;US) 

Microwave enhanced separation of water-in-oil emulsions, 
19:3007 (RA;US) 

Removal of heavy metals and radionuclides by seeded mag- 
netic filtration, 19:5311 (RA;US) 

WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also ATR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
JMTR REACTOR 
LWGR TYPE REACTORS 
PBR REACTOR 
PWR TYPE REACTORS 

A transient, quadratic nodal method for triangular-Z geometry, 
19:3671 (R;US) 

AP600 design basis and severe accident scoping calculations 
with the CONTAIN code, 19:3534 (RA;US) 

COMMIX analysis of AP-600 passive containment cooling sys- 
tem, 19:3535 (RA;US) 


CORCON-MODs3: An integrated computer model for analysis of 
molten core-concrete interactions: User's manual, 19:3674 
(R;US) 

Chexal-Horowitz model for flow accelerated corrosion in 
CHECWORKS™, 19:3544 (RA;US) 
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Control and protection system modernization in nuclear power 
plants, 19:3537 (RA;US) 

Environmental qualification and functional issues for 
microprocessor-based reactor protection systems, 19:3538 
(RA;US) 

Outage management — EPRI activities, 19:3543 (RA;US) 

WATER CURRENTS 

Annotated bibliography: Marine geologic hazards of the Hawai- 
ian Islands with special focus on submarine slides and 
turbidity currents, 19:5464 (R;US) 

WATER MODERATOR 

See WATER 
WATER POLLUTION CONTROL 

Groundwater remediation via four case studies, 19:5197 (RA;US) 
WATER POLLUTION MONITORS 

Evaluation of proposed designs for streamflow monitoring struc- 

tures at waste disposal sites, 19:5314 (RA;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TABLES 

Groundwater Maps of the Hanford Site, December 1992, 

19:5291 (R;US) 
WATER TREATMENT 

A study of colloid-enhanced ultrafiltration: Final progress report, 
March 1, 1990—April 30, 1992, 19:5315 (R;US) 

Development of a polishing system for FEMP wastewater dis- 
charges, 19:5313 (RA;US) 

Selection of a preferred remedial well configuration using 
groundwater modeling techniques, 19:5239 (RA;US) 

“Smart” pump and treat, 19:5224 (RA;US) 

WATER TREATMENT PLANTS 

Environmental assessment for the Waste Water Treatment Fa- 
cility at the West Valley Demonstration Project and finding of 
no significant impact, 19:3127 (R;US) 

WATER WELLS 

Annual report of 1991 groundwater monitoring data for the Kerr 
Hollow Quarry and Chestnut Ridge Sediment Disposal Basin 
at the Y-12 Plant: Ground water surface elevations, 19:3350 
(R;US) 

Annual report of 1991 groundwater monitoring data for the Kerr 
Hollow Quarry and Chestnut Ridge Sediment Disposal! Basin 
at the Y-12 Plant: Reporting and statistical evaluation of the 
subsequent year (sixth) data, 19:3351 (R;US) 

Radionuclides, inorganic constituents, organic compounds, and 
bacteria in water from selected wells and springs from the 
southern boundary of the Idaho National Engineering Labora- 
tory to the Hagerman Area, Idaho, 1991, 19:5317 (R;US) 

WATERBORNE PARTICLES 

See PARTICULATES 

WAVE FUNCTIONS 

Structure of wave functions on the torus characterized by a 

topological Chern index, 19:5492 (R;FR) 
WAVE PROPAGATION 

Classical scattering theory of waves from the view point of an 
eigenvalue problem and application to target identification, 
19:5477 (R;US) 

WAVEGUIDES 

High power, high frequency, vacuum flange, 19:4753 (PA;US) 
WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAPONS 

See also CHEMICAL WARFARE AGENTS 

NUCLEAR WEAPONS 

Partitioning of residual D-limonene cleaner vapor among or- 
ganic materials in weapons, 19:5100 (R;US) 

Technology Demonstration for automated ammunition reloading 
of heavy armored systems: Ammunition Logistics Program, 
19:5089 (R;US) 

WEAR 


Development of a theory of the wear of ceramics: Final report, 
19:4548 (R;US) 





WEATHER 
Apreliminary analysis of the US west climatology, 19:5132 (R;US) 
WEATHERIZATION 
A weatherization manual for LIHEAP policy makers and pro- 
gram administrators, 19:3960 (R;US) 
WECS 
See WIND TURBINES 
WEINBERG-SALAM GAUGE MODEL 

Fermion masses and CKM mixing, 19:5566 (R;US) 

Progress in SSC Higgs physics: Report of the Higgs working 
group, 19:5611 (R;US) 

WELDED JOINTS 

Pipe weld crown removal device, 19:4751 (PA;US) 

Stable crack growth behaviors in welded CT specimens —finite el- 
ement analyses and simplified assessments, 19:3589 (RA;US) 

WELDING 
See also DIFFUSION WELDING 
ELECTRON BEAM WELDING 
LASER WELDING 
SOLDERING 
Digital control and data acquisition for high-value GTA welding, 
19:4009 (R;US) 
WELDS 
See WELDED JOINTS 
WELL LOGGING EQUIPMENT 

1993 yearly calibration of Pacific Northwest Laboratory’s gross 
gamma-ray borehole geophysical logging system, 19:5282 
(R;US) 

Evolution of downhole measurement systems, 19:2983 (R;US) 

WELLS 

See also INJECTION WELLS 

NATURAL GAS WELLS 
OIL WELLS 
WATER WELLS 

A finite difference model for free surface gravity drainage, 
19:2991 (R;US) 

Drawdown behavior of gravity drainage wells, 19:2992 (R;US) 

Efficiency-based groundwater monitoring design using the mon- 
itoring efficiency model (MEMO), 19:5252 (RA;US) 

Selection of a preferred remedial well configuration using 

groundwater modeling techniques, 19:5239 (RA;US) 

Siting and constructing very deep monitoring wells on the US 
Department of Energy’s Nevada Test Site, 19:5212 (RA;US) 

WESTERN REGION 
See USA 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WETLANDS 

Comparison of revegetation of a gas pipeline right-of-way in two 
forested wetland crossings involving conventional methods of 
pipeline installation and horizontal drilling, Nassau County, 
Florida, 19:3043 (R;US) 

WEYL FIELD 
See WEYL UNIFIED THEORY 
WEYL UNIFIED THEORY 

Primordial nucleosynthesis in conformal Weyl gravity, 19:5510 

(R;US) 
WIGGLER MAGNETS 

3-D computations and measurements of accelerator magnets 
for the APS, 19:4953 (R;US) 

The adjustable phase planar helical undulator, 19:4968 (R;US) 

WILLOWS 

Wastewater sludge fertilization: Biomass productivity and heavy 
metal bioaccumulation in two Salix species grown in southern 
Quebec (Canada), 19:5321 (RA;US) 

WIND 

See also TORNADOES 

Design of DOE facilities for wind-generated missiles, 19:4727 
(RA;US) 

Results of an emergency response atmospheric dispersion 
model comparison using a state accepted statistical protocol, 
19:5174 (R;US) 

Seismic and wind upgrade of buildings 707A and 779 at Rocky 
Flats Plant, 19:4732 (RA;US) 


WIPP 


Seismic upgrade of building 776/777 at Rocky Flats Plant using 
latest edition of UCRL-15910, 19:3251 (RA;US) 

Simulating high-frequency wind for long durations, 19:3483 
(R;US) 

Structural inspection and wind analysis of redwood cooling towers 
at the Portsmouth Gaseous Diffusion Plant, 19:3249 (RA;US) 

Wind assessment at Y Foel, Powys, 19:3473 (R;GB) 

Wind speed monitoring site report, Four Burrows, Cornwall, 
19:3474 (R;GB) 

Wind/tornado guidelines study, 19:3751 (RA;US) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND LOADS 

A fatigue costing study of horizontal axis wind turbines, 19:3478 
(R;GB) 

Practical applications of UCRL-15910 wind load combinations, 
19:3757 (RA;US) 

Tornado wind-loading requirements based on risk assessment 
techniques, 19:3758 (RA;US) 

WIND POWER 

NEMO 2 - New energy systems and technologies: Master plan 
for an energy technology research programme 1993-1998, 
19:3432 (R;Fi) 

Planning for renewable energy in Devon, 19:3996 (R;GB) 

Programme for the promotion of wind power production: Pro- 
posal of a Working Group, 19:3471 (R;Fl;In Finnish) 

WIND POWER INDUSTRY 
An overview of DOE’s wind turbine development programs, 
19:3472 (R;US) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 

An overview of DOE’s wind turbine development programs, ~ 
19:3472 (R;US) 

Clarification of drive-train design goals, 19:3476 (R;GB) 

Operation of variable speed wind turbines by the use of power 
electronics: Collection of information, 19:3479 (R;DK;In Dan- 
ish) 

Prediction of fatigue damage to wind turbines. Phase 2, 19:3477 
(R;GB) 

Simulating high-frequency wind for long durations, 19:3483 
(R;US) 

Systematic comparison of predictions and experiment for wind 
turbine aerodynamic noise, 19:3475 (R;GB) 

The identification of inflow fluid dynamics parameters that can 
be used to scale fatigue loading spectra of wind turbine struc- 
tural components, 19:3480 (R;US) 

WINDOWS 

Electrical analysis of wideband and distributed windows using 
time-dependent field codes, 19:4853 (R;US) 

Window U-value effects on residential cooling load, 19:4072 
(R;US) 

WIPP 

Brine Sampling and Evaluation Program, 1991 report, 19:3145 
(R;US) 

Deep geologic disposal of mixed waste in bedded salt: The 
Waste Isolation Pilot Plant, 19:3144 (R;US) 

Resource conservation and recovery act draft hazardous waste 
facility permit: Waste Isolation Pilot Plant (WIPP): Attach- 
ments: Volume 3 of 4, 19:3125 (R;US) 

Resource conservation and recovery act draft hazardous waste 
facility permit: Waste Isolation Pilot Plant (WIPP): Attach- 
ments: Volume 4 of 4, 19:3126 (R;US) 

Resource conservation and recovery act draft hazardous waste 
facility permit: Waste Isolation Pilot Plant (WIPP): Attach- 
ments: Volume 1 of 4, 19:3123 (R;US) 

Resource conversation and recovery act draft hazardous waste 
facility permit: Waste Isolation Pilot Plant (WIPP): Attach- 
ments: Volume 2 of 4, 19:3124 (R;US) 

The WIPP transportation system: Dedicated to safety, 19:3088 
(R;US) 
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WIRES 


WIRES 
See also SUPERCONDUCTING WIRES 
Wirebonding SVX prime silicon ladders using the K&S 1478 
wirebonder, 19:4742 (R;US) 
WOLFRAM 
See TUNGSTEN 
WwooD 
Drying and storage of comminuted birch in controlled climates, 
19:3394 (RA;DK) 
Drying and storage of comminuted wood wastes: 
project, 19:3399 (RA;DK) 
Factors affecting chip dimension, 19:3396 (RA;DK) 
Heating values of whole-tree components, 19:3410 (RA;DK) 
Proceedings from joint-meeting IEA/BEA activity 4 and 5: Activ- 
ity 4: Wood preparation, storage and drying. Activity 5: 
Measurement and evaluation of wood fuel, 19:3392 (R;DK) 
Storage and drying of comminuted wood fuels: Deep bin drying 
experiments, 19:3401 (RA;DK) 
Storage and drying of comminuted wood fuels: Mathematical 
modelling of heat and moisture transfer, 19:3400 (RA;DK) 
Storage of forest residues in covered windrows, 19:3395 (RA;DK) 
Structural inspection and wind analysis of redwood cooling towers 
at the Portsmouth Gaseous Diffusion Plant, 19:3249 (RA;US) 
Test screening of wood chips, 19:3397 (RA;DK) 
The chunkwood system: Where are the results?, 19:3393 
(RA;DK) 
The dry pile project, 19:3421 (RA;DK) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING FURNACES 
Hazardous emissions, operating practices, and air regulations at 
industrial wood-fired facilities in Wisconsin, 19:3427 (RA;US) 
WOOD FUELS 
An economic evaluation of forest improvement opportunities 
and impacts from the emergence of a biomass fuel market in 
southwestern Nova Scotia, 19:3387 (RA;US) 
BIOENERGIA - Bioenergy: Master plan for an energy technol- 
ogy research programme 1993-1998, 19:3391 (R;Fl) 
Commercialization analysis for fuels from Pinyon-Juniper bio- 
mass, 19:3415 (RA;US) 
Hazardous emissions, operating practices, and air regulations at 
industrial wood-fired facilities in Wisconsin, 19:3427 (RA;US) 
Northeastern states sharpen biomass focus, 19:3417 (RA;US) 
Research projects in 1993 - BIOENERGY, 19:2958 (R;Fl;in 
Finnish) 
WOOD WASTES 
An overview of the effect of fuel properties on emissions from 
biomass fuels, 19:3428 (RA;US) 
WOOD-FUEL POWER PLANTS 
Three biomass power plants in New England first five years of 
challenges and solutions, 19:4323 (RA;US) 
WOOL 
The effect of antioxidants on the photochemical degradation of 
tryptophan in a rigid medium, 19:4680 (iA;AU) 
WORK 
Inner-City Energy and Environmental Education Consortium: In- 
ventory of existing programs: Appendix 13.5, 19:3848 (R;US) 
WORKERS 
See PERSONNEL 
WORKING FLUIDS 
See also REFRIGERANTS 
Performance evaluation of environmently benign refrigerants in 
heat pumps. |: a simulation study, 19:4062 (R;FR;In French) 
WWER TYPE REACTORS 
See also LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
WWER-3 REACTOR 
WWER-5 REACTOR 
Simulation of radiation-thermal processes in a fuel-cladding gap 
for forecasting working capacity of the WWER type reactors 
fuel elements, 19:3560 (RA;RU;In Russian) 
WWER-1000 REACTOR 
See WWER-5 REACTOR 
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WWER-3 REACTOR 

Results of postreactor investigations of fuel assemblies close to 
the CPS fuel assemblies for the WWER-440 reactor, 19:3558 
(RA;RU;In Russian) 

Study on working capacity of the WWER-1000 type reactors fuel 
elements, 19:3559 (RA;RU;In Russian) 

WWER-440 REACTOR 
See WWER-3 REACTOR 
WWER-5 REACTOR 

Combined absorbing elements of WWER-1000, PLBR, WWER- 
500 (600) type reactors with enchanced lifetime, 19:3570 
(RA;RU;In Russian) 

Study on behaviour of irradiated fuel elements of the WWER- 
1000 reactor in conditions, simulating an accident due to 
reactivity increase, 19:3564 (RA;RU;In Russian) 

Study on working capacity of the WWER-1000 type reactors fuel 
elements, 19:3559 (RA;RU;In Russian) 

WWER-500 REACTOR 
See WWER-5 REACTOR 
WYOMING 

Appraisal of the tight sands potential of the Sand Wash and 
Great Divide Basins: Final report, June 1989-June 1991, 
19:3030 (R;US) 

Integrated seismic study of naturally fractured tight gas reser- 
voirs: Technical progress report, October 1, 1992—December 
31, 1992, 19:3032 (R;US) 


X 


X RADIATION 
Computer estimation of the lead equivalence of protective barri- 
ers for broad beam diagnostic x-ray beams, 19:5387 (IA;AU) 
Germanium x-ray phase plates for the production of circularly 
polarized x-rays, 19:4904 (R;US) 
X-2830 RESONANCES 
See MESONS 
X-RASERS 
See X-RAY LASERS 
X-RAY LASERS 
Phase conjugated lasers applied to commercial x-ray lithogra- 
phy, 19:4851 (R;US) 
X-RAY RADIOGRAPHY 
Development of an advanced gaseous detector for real time ra- 
diography, 19:5070 (R;IL) 
Radiation doses from mammography in Australia, 19:5364 (R;AU) 
X-RAY SPECTROMETERS 
High energy resolution x-ray spectrometer for hich count rate 
XRF applications, 19:5048 (R;US) 
X-RAY SPECTROSCOPY 
Electron ring ionizer ERIS, 19:4866 (R;RU;In Russian) 
XENON 
Calculations of population transfer during intense laser pulses, 
19:5791 (R;US) 
XENON 131 TARGET 
Elastic electron-ion scattering, 19:5798 (R;FR) 
XENON 133 
Sources of radioactivity, 19:3256 (R;US) 
XENON 135 
Sources of radioactivity, 19:3256 (R;US) 
XP CELLS 
Correction of DNA repair gene deficiency in radiosensitive XP 
and AT cells, 19:5404 (IA;AU) 
XUV 
See EXTREME ULTRAVIOLET RADIATION 
XYLENES 
Improved Labelling of tritiated musk xylene, 19:4701 (RA;IL) 


Y 


Y*RESONANCES 
See BARYONS 





Y-12 PLANT 

Analytical modeling of masonry infilled steel frames, 19:3767 
(RA;US) 

Annual report of 1991 groundwater monitoring data for the Kerr 
Hollow Quarry and Chestnut Ridge Sediment Disposal Basin 
at the Y-12 Plant: Ground water surface elevations, 19:3350 
(R;US) 

Annual report of 1991 groundwater monitoring data for the Kerr 
Hollow Quarry and Chestnut Ridge Sediment Disposal Basin 
at the Y-12 Plant: Reporting and statistical evaluation of the 
subsequent year (sixth) data, 19:3351 (R;US) 

Groundwater quality assessment for the Bear Creek Hydrogeo- 
logic Regime at the Y-12 Plant: 1991 groundwater quality data 
and calculated rate of contaminant migration, 19:5329 (R;US) 

Parametric study of roof diaphragm stiffness requirements, 
19:4728 (RA;US) 

Proposal for optimizing a biological treatment system for denitri- 
fication of Y-12 waste stream: Final report, March 16, 
1987—September 15, 1987, 19:3139 (R;US) 

Remedial Investigation Work Plan for Chestnut Ridge Operable 
Unit 1 (Chestnut Ridge Security Pits) at the Oak Ridge Y-12 
Plant, Oak Ridge, Tennessee, 19:3323 (R;US) 

Remedial Investigation Work Plan for Upper East Fork Poplar 
Creek Operable Unit 3 at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee: Environmental Restoration Program, 
19:3321 (R;US) 

Remedial Investigation work plan for Bear Creek Valley Operable 
Unit 4 (shallow groundwater in Bear Creek Valley) at the Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee, 19:3320 (R;US) 

Remedial investigation work pian for Bear Creek Valley Opera- 
ble Unit 1 (S-3 Ponds, Boneyard/Burnyard, Oil Landfarm, 
Sanitary Landfill 1, and the Burial Grounds, including Oil Re- 
tention Ponds 1 and 2) at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee: Volume 1, Main text, 19:3322 (R;US) 

Remedial investigation work plan for Chestnut Ridge Operable 
Unit 4 (Rogers Quarry/Lower McCoy Branch) at the Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee, 19:3324 (R;US) 

YANG-MILLS THEORY 
Periodic electromagnetic vacuum in the two-dimensional Yang- 
Mills theory with the Chern-Simons mass, 19:5572 (R;XA) 
YIELD (CHEMICAL REACTION) 
See CHEMICAL REACTION YIELD 
YTTERBIUM COMPOUNDS 

Synthesis and processing of complex ceramic oxides, 19:4536 

(RA;US) 
YTTRIUM 

Application of yttrium, scandium, zirconium and titanium for tri- 
tium absorption in BR-10 reactor fuel elements, 19:3628 
(RA;RU;In Russian) 

YTTRIUM ALUMINIUM GARNETS 

See ALUMINIUM OXIDES 

YTTRIUM COMPOUNDS 
YTTRIUM COMPOUNDS 

See also YTTRIUM OXIDES 

The first investigation experiments of interaction YBa2Cu307_ 5 
films with synchrotron radiation of impulse electron accumula- 
tor, 19:5833 (R;RU;In Russian) 

YTTRIUM OXIDES 

Grain boundary degradation of YBCO superconductors sintered 

in COz-containing atmospheres, 19:4499 (R;US) 
YUCCA MOUNTAIN 

Effects of magmatic processes on the potential Yucca Mountain 
repository: Field and computational studies, 19:3175 (R;US) 

Geotechnical support and topical studies for nuclear waste geo- 
logic repositories: Annual report, fiscal year 1989, 19:3180 
(R;US) 

Preliminary conceptual model for mineral evolution in Yucca 
Mountain, 19:3171 (R;US) 

Review and critique of the US Department of Energy environ- 
mental program plan for site characterization for a high-level 
waste repository at Yucca Mountain, Nevada, 19:3181 (R;US) 
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EG and G Rocky Flats, inc., Golden, CO 
(United States) 
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Superconducting Super Collider Lab., 
Dallas, TX (United States) 
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19:4895 SSCL-Preprint-528 
19:4948 SSCL-643 
19:4949 SSCL-Preprint-523 
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19:5602 SSCL-Preprint-530 
19:5674 SSCL-Preprint-527 
19:5700 SSCL-Preprint-514 
USDOE Bonneville Power Administra- 
tion, Portland, OR (United States) 
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tion, Portland, OR (United States). 
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19:4058 DOE/BP/25174-13 
Jet Propulsion Lab., Pasadena, CA 
(United States) 
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National Oceanic and Atmospheric Ad- 
ministration, Oak Ridge, TN (United 
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spheric Turbulence and Diffusion Div. 
19:5147 DOE/EV/03688-T 1 
National Oceanic and Atmospheric Ad- 
ministration, Rockville, MD (United 
States) 
19:5134 DOE/ER/601 13-T4 
National Oceanic and Atmospheric Ad- 
ministration, Rockville, MD (United 
States). Air Resources Labs. 
19:5135 DOE/ER/601 13—-T5 
Geological Survey, Reston, VA (United 
States) 
19:5261 DOE/ER/60579-T 1 
Geological Survey, Menlo Park, CA 
(United States) 
19:3458 DOE/OR/22089-3 
19:5464 DOE/OR/22089-5 
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(United States) 
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(United States) 
19:4862 DOE/ER/40527-T3 
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(United States). Dept. of Physics 
19:4912 CONF-9206193-—26 
Western Interstate Energy Board, Den- 
ver, CO (United States) 
19:3089 DOE/CH/10367-T1 
California Univ., Davis, CA (United States) 
19:5132 CONF-9210334—4 
Scripps Institution of Oceanography, La 
Jolla, CA (United States) 
19:5128 CONF-9110279-4 
19:5129 CONF-9112175-2 
California Univ., San Diego, CA (United 
States) 
19:5139 DOE/ER/61010-T14 
Georgia Inst. of Tech., Atlanta, GA 
(United States) 
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Kansas State Univ., Manhattan, KS 
(United States) 
19:4329 DOE/ID/13074-T9 
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New Mexico State Univ., Las Cruces, NM 
(United States). Southwest Technol- 
ogy Development inst. 
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North Dakota Univ., Grand Forks, ND 
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Research inst. 
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States) 
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19:3046 DOE/MC/27286-3465 
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(United States) 

19:2962 DOE/MC/27364-3468 

Westinghouse Electric Corp., Pittsburgh, 
PA (United States) 

19:4021 DOE/MC/28055—94/C0251 

Westinghouse Electric Corp., Pittsburgh, 
PA (United States). Science and Tech- 
nology Center 

19:4022 DOE/MC/28055-—94/C0253 

Dravo Lime Co., Pittsburgh, PA (United 
States) 

19:4293 DOE/MC/28060-3509 
National inst. for Petroleum and Energy 
Research, Bartlesville, OK (United 

States) 
19:3003 
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NIPER-696 
NIPER-698 
19:3005 NIPER-703 
19:4665 NIPER-716 
Energy and Environmental Research 
Corp., Irvine, CA (United States) 
19:2963 DOE/PC/79796-T34 
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Park, PA (United States). Energy and 
Fuels Research Center 
19:2964 DOE/PC/88697-T8 
Southern Co. Services, Inc., Birmingham, 
AL (United States) 
19:3513 DOE/PC/89651-TS 
Southern Co. Services, inc., Birmingham, 
AL (United States) 
19:3512 CONF-9309152-3 
Southern Co. Services, Inc., Birmingham, 
AL (United States) 
19:2953 CONF-9309152-2 
19:3514 DOE/PC/89653-T9 
Energy Technology Consultants, Irvine, 
CA (United States) 
19:3515 DOE/PC/89653-T1 1 
TRW Space and Technology Group, Re- 
dondo Beach, CA (United States). 
Applied Technology Div. 
19:2965 DOE/PC/90544—-T9 
Energy and Environmental Research 
Corp., Irvine, CA (United States) 
19:3518 DOE/PC/90547-T12 
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Massachusetts Univ., Amherst, MA 
(United States). Dept. of Physics and 
Astronomy 
19:5701 DOE/ER/404 15-20 
Ohio State Univ. Research Foundation, 
Columbus, OH (United States) 
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using small tokamaks; Wuerzburg (Ger- 
many); 28-29 Sep 1992) 

See IPPCZ-329 

(International Working Group on Nuclear Power 
Plant Control and Instrumentation; Chalk 
River (Canada); 8-11 Sep 1992) 

See CEA-DES—122 

(3. international conference on air distribution in 
rooms: air movement in large spaces; Aal- 
borg (Denmark); 2-4 Sep 1992) 

See CEA-CONF—11525 

See CEA-CONF—1 1526 

See NEI-DK-1312 

See NEI-DK-1313 

See NEI-DK-1314 

(Seminar on impact of nuclear installations on 
the environment; Fribourg (Switzerland); 15- 
18 Sep 1992) 

See CEA-CONF—11612 

See CEA-CONF-11611 

See CEA-CONF—1 1493 

See CEA-CONF—1 1494 

(9. world clean air congress and exhibition; 
Montreal (Canada); 2 Sep 1992) 

See CEA-CONF—11528 

(4. annual accelerator instrumentation work- 
shop; Berkeley, CA (United States); 27-30 
Oct 1992) 

See SLAC-PUB-6297 

(17. annual climate diagnostics conference; Nor- 
man, OK (United States); 19-23 Oct 1992) 

OSTI; NTIS; GPO Dep. 

(3. interindustry conference on reactor materials 
science; Dimitrovgrad (Russian Federation); 
27-30 Oct 1992) 

See INIS-RU-356 

(Technical committee meeting on uranium in situ 
leaching; Vienna (Austria); 5-8 Oct 1992) 

See IAEA-TECDOC-—720 

(IEEE-IAS annual conference; Houston, TX 
(United States); 4-9 Oct 1992) 

See LBL-33475 

(3. International workshop on Decision making 
Support for Off-site Emergency Management; 
Schloss-Elnau (Germany); 25 Oct 1992) 

See CEA-CONF—1 1492 

(16. Materials Research Society (MRS) fall 
meeting; Boston, MA (United States); 30 Nov 
- § dec 1992) 

See BNL-49457 

(Joint American Nuclear Society/European Nu- 
clear Society (ANS/ENS) international 
meeting on fifty years of controlled nuclear 
chain reaction: past, present, and future; 
Chicago, IL (United States); 15-20 Nov 1992) 

See WAPD-T-—2968 

(Fuel cell seminar; Tucson, AZ (United States); 
29 Nov - 2 dec 1992) 
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19:5934 
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Availability Dep. Number 


Distribution 
Category 


(5. United States/Japan workshop on high T,. 
superconductors; Tsukuba (Japan); 9-10 Nov 
1992) 

See LBL-34662 

(American Society for Testing and Materials 
(ASTM) symposium on application of accel- 
erated corrosion tests to life prediction of 
materials; Miami, FL (United States); 16-17 
Nov 1992) 

See WHC-SA-1450-Rev. 1 

(JAERI-KAERI joint seminar on post irradiation 
examination; Oarai (Japan); 9-10 Nov 1992) 

See JAERI-M-93-016 

(39. national symposium of the American Vac- 
uum Society; Chicago, IL (United States); 
9-13 Nov 1992) 

See SLAC-PUB-6076 

(14. low-level radioactive waste management 
conference; Phoenix, AZ (United States); 18- 
20 Nov 1992) 

See CEA-CONF—1 1596 

(International symposium on in vivo body com- 
position studies; Houston, TX (United 
States); 10-12 Nov 1992) 

See BNL-49461 

(1. Meeting on Civil Engineering of the "Batis- 
seurs du Cadre de Vie”; Paris (France); 8 
Dec 1992) 

See CEA-CONF—1 1597 

(NATO advanced research workshop; Maderia 
(Portugal); 19 Dec 1992) 

See BNL-49477 

(10. symposium on space nuclear power and 
propulsion; Albuquerque, NM (United 
States); 10-14 Jan 1993) 

See LA-UR-93-3817 

(North Atlantic Treaty Organization (NATO) 
workshop; Han-Sur-Lesse (Belgium); 8-14 
Jan 1993) 

See UCRL-JC—114025 

(2. international Israeli conference on High Te Su- 
perconductivity; Eilat (Israel); 4-7 Jan 1993) 

See NCRD-—1-93 

(Interdisciplinary workshop on statistical descrip- 
tion of transport in astro- and nuclear physics; 
Les Houches (France); 2-11 Feb 1993) 

See CEA-CONF-1 1407 

(Electronic days on technologies of sensors; 
Saclay (France); 2-4 Feb 1993) 

See CEA-CONF—1 1406 

(Symposium on balancing energy, the economy, 
and ecology: the solar energy contribution; 
Newark, DE (United States); 16 Feb 1993) 

See NREL/TP-410-6049 

(RIKEN international workshop on heavy-ion re- 
actions with neutron-rich beams; Wako 
(Japan); 18-20 Feb 1993) 

See INS—982 

(7. Beer-Sheva international seminar on magne- 
tohydrodynamics; Jerusalem (Israel); 14-18 
Feb 1993) 

See INIS-mf—13737 

(Field application of foams for oil production; 
Bakersfield, CA (United States); 11-12 Feb 
1993) 

See LBL-33604 

(Computational accelerator physics conference 
(CAP93); Pleasanton, CA (United States); 
22-26 Feb 1993) 

See SLAC-PUB-6084 
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(Meeting on Protection, Handling, Detection and 
Safety; Strasbourg (France); 30 Mar - 1 apr 
1993) 

See CEA-DES—123 

(Workshop on measurement quality assurance 
for ionizing radiation; Washington, DC 
(United States); 16-18 Mar 1993) 

See PNL-SA-22049 

(American Society of Quality Control (ASQC) 
conference; 20. American Society for Quality 
Control (ASQC) national energy and environ- 
mental annual conference; Atlantic City, NJ 
(United States); Indian Wells, CA (United 
States); 28 Mar - 2 apr 1993; 19-22 sep 1993) 

See ORNL/M-—2359 

(Symposium on enhanced oil recovery; Denver, 
CO (United States); 28 Mar - 2 apr 1993) 

See LBL-33242 

(KFA-IPP-KFKI-RMKI joint workshop on the use 
of atomic beams in plasma experiments; Bu- 
dapest (Hungary); 29 Mar - 2 apr 1993) 

See IPPCZ-332 

(Motivational Educational Entertainment, Inc 
(MEE) conference; New York, NY (United 
States); 1-2 Mar 1993) 

See DOE/ER/75849-1 

(6. Cospar Colloquium on Radiation Risk in Hu- 
mans on Exploratory Missions in Space; Bad 
Honnef (Germany); 11-14 Mar 1993) 

See CEA-CONF—1 1497 

(Seminar on Severe Accidents and Accident 
Management in Light Water Reactors; Lyon 
(France); 23-27 Mar 1993) 

See CEA-DES—125 

(Congres GERM XIll; Giens (France); 28 Mar - 
2 apr 1993) 

See CEA-CONF-1 1408 

(Future directions in particle and nuclear physics 
at multi-GeV hadron beam facilities; Upton, 
NY (United States); 4-6 Mar 1993) 

See LA-UR-93-3408 

See BNL-49650 

See BNL—49659 

(Numerical modeling for underground nuclear 
test monitoring symposium; Durango, CO 
(United States); 23-25 Mar 1993) 

See UCRL-JC—112878 

(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (United States); 
12-16 Apr 1993) 

See CEA-CONF—11613 

See CEA-CONF-11614 

See UCRL-JC—114150 

See BNL-48489 

See SAND-92-2905C 

See SLAC-PUB-6300 

(Department of Energy (DOE) compatibility, ag- 
ing and service life conference; Aiken, SC 
(United States); 20-22 Apr 1993) 

See UCRL-JC—113348 

(International waste management conference; 
San Juan (Puerto Rico); 28 Apr - 1 may 1993) 

See WHC-SA-1908 

(Alloy 600 experts meeting; Warrenton, VA 
(United States); 5-9 Apr 1993) 

See WAPD-T-—3008 

(DOE workshop on computational approaches in 
molecular radiation biology: Monte Carlo 
methods; Irvine, CA (United States); 26-29 
Apr 1993) 
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(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) OE/aerospace science and 
sensing meeting; Orlando, FL (United 
States); 11-16 Apr 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(2. international symposium in situ and on-site 
bioreclamation; San Diego, CA (United 
States); 5-8 Apr 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(11. Geothermal program review: geothermal 
energy - the environmentally responsible en- 
ergy technology for the nineties; Berkeley, 
CA (United States); 27-29 Apr 1993) 

See LBL-34773 

See LBL-34245 

(International particle accelerator conference; 
Washington, DC (United States); 17-20 May 
1993) 

See DOE/ER/40150-222 

See DOE/ER/40150—243 

See SLAC-PUB-6337 

See SLAC-PUB-6232 

See SLAC-PUB-6294 

See LBL-34721 

(6. international symposium on interaction of non- 
nuclear munitions with structures; Panama 
City, FL (United States); 3-7 May 1993) 

See SAND-93-0150C 

(11. symposium on energy engineering sciences; 
Argonne, IL (United States); 3-5 May 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Workshop on high intensity electron sources; 
Legnaro (Italy); 24-28 May 1993) 

See UCRL-JC—112646 

(IAEA specialists meeting on experience in age- 
ing, maintenance and modernization of 
instrumentation and control systems for im- 
proving nuclear power plant availability; 
Rockville, MD (United States); 5-7 May 1993) 

See NUREG/CP-0134 

(International workshop/time reversal invariance 
and parity violation in neutron physics; 
Dubna (Russian Federation); 4-7 May 1993) 

See LA-UR-93-4071 

(6. international workshop on perspectives in in- 
termediate energy nuclear physics; Trieste 
(Italy); 4-7 May 1993) 

See RAL—93-034 

(International symposium on nuclear structure 
physics today; Taiwan (China); 11-14 May 
1993) 

See ANL/PHY/CP-80892 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(7. European meeting on solar physics; Catania 
(Italy); 11-15 May 1993) 

See LA-UR-93-3343 

(Pollution prevention and waste minimization 
tools workshops; Clearwater, FL (United 
States); 17-19 May 1993) 

See ANL/EWM/PROC-—80964 

(International meeting on the health effects of 
hazardous waste; Atlanta, GA (United 
States); 3-6 May 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 


DE94000472 


DE94002489 


DE93019930 


DE94002491 


DE94001469 MF-402; 
MF-407 
(Study days on image detectors in industrial ra- 
diography; Grenoble (France); 25 May 1993) 
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Availability Dep. 


(International symposium on the measurement 
assurance in dosimetry; Vienna (Austria); 24- 
27 May 1993) 

See CEA-CONF-11410 

(183. Electrochemical Society meeting; Hon- 
olulu, HI (United States); 16-21 May 1993) 

See SAND-93-1649C 

(American Nuclear Society (ANS) annual meet- 
ing; San Diego, CA (United States); 20-24 
Jun 1993) 

See WHC-SA-1758 

(Safewaste '93: the final disposal of nuclear 
waste; Avignon (France); 14-18 Jun 1993) 

See CEA-CONF—11405 

(6. international conference on multiphoton pro- 
cesses; Quebec City (Canada); 25-30 Jun 
1993) 

See UCRL-JC—114310 

(Coherent states: past present and future; Oak 
Ridge, TN (United States); 14-17 Jun 1993) 

See LA-UR-93-3731 

(Coal-fired power systems ‘93: advances in 
IGCC and PFBC review meeting; Morgan- 
town, WV (United States); 28-30 Jun 1993) 

See DOE/ER/81229-93/C01 93 

(9. IEEE pulsed power conference; Albuquerque, 
NM (United States); 21-23 Jun 1993) 

See LA-UR-93-2220 

See LA-UR-93-3070 

See LA-UR-93-2805 

(Workshop on physics at current accelerators 
and the supercollider; Argonne, IL (United 
States); 2-5 Jun 1993) 

See FNAL/C—93/286 

See ANL-HEP-CP-93-96 

See SLAC-PUB-6309 

See FNAL/C—93/303 

(1. workshop on RICH detectors; Bari (Italy); 1-5 
Jun 1993) 

See SLAC-PUB-6371 

(11. international conference on laser spec- 
troscopy; Hot Springs, VA (United States); 
Jun 1993) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Air Force Office of Scientific Research 
(AFOSR) high energy density materials con- 
tractors conference; Wood Hole, MA (United 
States); 6-8 Jun 1993) 

See UCRL-JC—114006 

(19 international conference on elastic and 
diffractive scattering (5th Blois workshop); 
Providence, Ri (United States); 8-12 Jun 
1993) 

See FNAL/C—93/279-E 

(8. conversation in the discipline biomolecular 
stereodynamics; Albany, NY (United States); 
Jun 1993) 


OSTI; NTIS; GPO Dep. E 1.99: 


See PNL-SA-21943 

(Workshop on B physics at hadron colliders; 
Snowmass, CO (United States); 21 Jun - 2 
jul 1993) 

See ANL-HEP-CP-93-66 

See SSCL-Preprint-514 

See FNAL/C—93/300-E 

See SSCL-Preprint-527 

See SSCL-Preprint-528 

See SSCL-Preprint-530 

See FNAL/C—93/306 
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Source of Distribution 
Availability Category 


(17. international workshop on condensed mat- 
ter theories; Nathiagali (Pakistan); 18-24 Jun 
1993) 

See ANL/PHY/CP-80702 

(Conference on exclusive reactions at high mo- 
mentum transfer; Elba (Italy); 24-26 Jun 
1993) 

See SLAC-PUB-6356 

(Radioactivity and environmental security in the 
oceans: new research and priorities in the 
Artic and North Atlantic; Woods Hole, MA 
(United States); 7-9 Jun 1993) 

See UCRL-JC—114227 

(Defense Preparedness Association symposium; 
Orlando, FL (United States); 23-24 Jun 1993) 

See WAPD-T-3005 

(International symposium on light materials for 
transportation systems; Kyongju (Korea, Re- 
public of); 20-23 Jun 1993) 

See UCRL-JC—113468 

(Chemical enhanced oil recovery (EOR) work- 
shop; Houston, TX (United States); 23-24 
Jun 1993) 

See NIPER-698 

(3. international workshop on a tau-charm fac- 
tory; Marbella (Spain); 1-6 Jun 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(37. Yamada conference; Tokyo (Japan); 8-12 
Jun 1993) 

See FNAL/C—93/321-A 

(7. vibrations at surfaces; Santa Margherita 
(Italy); 13-17 Jun 1993) 

See BNL-49557 

(10. international conference on ultra-relativistic 
nucleus-nucleus collisions; Borlaenge (Swe- 
den); 20-24 Jun 1993) 

See BNL-—49466 

See BNL-49454 

See LBL-34727 

(14. international conference of the International 
Association for the Advancement of High 
Pressure Science and Technology; Colorado 
Springs, CO (United States); 27 Jun - 2 jul 
1993) 

See EGG—11265-5002 

See LA-UR-93-3654 

See UCRL-JC—113202 

See LA-UR-93-3658 

See UCRL-JC—114723 

See UCRL-JC—1 15052 

OSTI; NTIS; GPO Dep. 

(24. international annual conference of the 
Fraunhofer Institute of Chemical Technolo- 
gies; Karisruhe (Germany); 29 Jun - 2 jul 
1993) 

See UCRL-JC—113359 

(1993 pressure vessel and piping conference; 
Denver, CO (United States); 25-29 Jul 1993) 

See UCRL-JC—113476 

(International cryogenic engineering conference 
and international cryogenic materials confer- 
ence; Albuquerque, NM (United States); 
12-16 Jul 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(18. international conference on the physics of 
electronic and atomic collisions; Aarhus 
(Denmark); 21-27 Jul 1993) 

See CEA-CONF-11411 

See CEA-CONF—11412 

See CEA-CONF—11413 

See CEA-CONF-11414 
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Availability . Number 
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(ICACS: 15. international conference on atomic 
collision in solids; London (Canada); 26-30 
Jul 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Nonroutine Work Operations (NORWO) working 
group meeting; Gaithersburg, MD (United 
States); 21-23 Jul 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(17. international conference on defects in semi- 
conductors; Gmunden (Austria); 18-23 Jul 
1993) 

See DOE/ER/45191-23 

(10. detonation symposium; Boston, MA (United 
States); 12-16 Jul 1993) 

See UCRL-JC—111348 

(North Atlantic Treaty Organization (NATO) ad- 
vanced study workshop on climate change 
and world food security; Oxford (United King- 
dom); 11-16 Jul 1993) 

See PNL-SA-22762 

(5. international symposium on heavy flavor 
physics; Montreal (Canada); 6-10 Jul 1993) 

See BNL-49517 

See FNAL/C—93/287 

(Synchrotron radiation instrumentation; Gaithers- 
burg, MD (United States); 23-26 Jul 1993) 

See ANL/XFD/CP-80298 

(Summer School on Isotopic Effects; Karpacz 
(Poland); 13 Jul 1993) 

See CEA-CONF-—1 1595 

(ICPEAC: satellite meeting on electron collision 
with molecules, clusters and surfaces; Lon- 
don (United Kingdom); 29-30 Jul 1993) 

See UCRL-JC—114743 

(Conference on the bubble chamber and its role 
in particle physics; Geneva (Switzerland); 
14-16 Jul 1993) 

See ANL-HEP-CP-93-78 

See LBL-34671 

(20. European conference on controlled fusion 
and plasma physics; Lisbon (Portugal); 26- 
30 Jul 1993) 

OSTI; NTIS; INIS; GPO Dep. 

See DOE/ET/51013-303 

(Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers (SPIE); San 
Diego, CA (United States); 11-16 Jul 1993) 

See ANL/XFD/CP-80601 

OSTI; NTIS; GPO Dep. 

See BNL-—49661 

See ANL/XFD/CP-81152 

(Joint summer research conferences in the 
mathematical sciences: mathematics of su- 
perconductivity; Seattle, WA (United States); 
24-30 Jul 1993) 

See ANL/MSD/CP-81086 

(34. annual meeting of the Institute of Nuclear 
Materials Management; Scottsdale, AZ 
(United States); 18-21 Jul 1993) 

See UCRL-JC—112823 

See WINCO-11975 

See UCRL-JC—112770 

See WHC-SA-1797-Rev.1 

(5. international workshop on low temperature 
particle detectors; Berkeley, CA (United 
States); 29 Jul - 3 aug 1993) 

See LBL-34447 
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Availability Dep. Number 


Distribution 
Category 


(NATO advanced study workshop on metallic 
alloys: experimental and theoretical perspec- 
tives; Boca Raton, FL (United States); 16-21 
Jul 1993) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


DE94001124 
DE94002800 


See UCRL-JC—114721 

See UCRL-JC—114733 

(NATO Advanced Study Institute on composi- 
tion, geochemistry and conversion of oil 
shales and supercritical fluids; Akcay 
(Turkey); 18-31 Jul 1993) 

OSTI; NTIS; GPO Dep. 

(1993 RELAP-5 international users meeting; 
Boston, MA (United States); 6-9 Jul 1993) 

See EGG-M-93330 

(9. annual coal preparation, utilization, and envi- 
ronmental control contractors’ conference; 
Pittsburgh, PA (United States); 19-22 Jul 
1993) 

See BNL-49485 

(19. international symposium on shock waves; 
Marseille (France); 26-30 Jul 1993) 

See UCRL-JC—114800 

See UCRL-JC—113309 

See UCRL-JC—113306 

(206. American Chemical Society (ACS) national 
meeting; Chicago, IL (United States); 22-27 
Aug 1993) 

See DOE/METC/C-94/7109 

(12. biennial conference for the International As- 
sociation for Structural Mechanics in Reactor 
Technology (SMIRT 12); Stuttgart (Ger- 
many); 16-26 Aug 1993) 

See SAND-93-2134C 

(28. intersociety energy conversion engineering 
conference; Atlanta, GA (United States); 8- 
13 Aug 1993) 

See DOE/METC/C—94/7110 

(16. reactor operations international topical 
meeting; Long Island, NY (United States); 
15-18 Aug 1993) 

See BNL-NUREG—491 15 

(8. ASTM-EURATOM symposium on reactor 
dosimetry; Vail, CO (United States); 29 Aug - 
3 sep 1993) 

OSTI; NTIS; INIS; GPO Dep. 


DE94002460 MF-405 


DE93041045 


See LA-UR-93-3435 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Topical meeting on environmental transport and 
dosimetry; Charleston, SC (United States); 
31 Aug - 3 sep 1993) 

See PNL-SA-22559 

See PNL-SA-22598 

(1. biomass conference of the Americas: en- 
ergy, environment, agriculture, and industry; 
Burlington, VT (United States); 30 Aug - 2 
sep 1993) 

OSTI; NTIS; GPO Dep. 

(3. international conference of the International 
Building Performance Simulation Associa- 
tion; Adelaide (Australia); 16-18 Aug 1993) 

See LBL-33945-Rev. 

(International Union of Materials Research Soci- 
eties on advanced materials; Tokyo (Japan); 
31 Aug - 4 sep 1993) 

See SAND-93-0549C 

See UCRL-JC—114187 
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OSTI; NTIS; GPO Dep. E 1.99: 

See ANL/OTD-APS/CP-81 161 

See UCRL-JC—114736 

(1993 summer national American Institute of 
Chemical Engineers (AIChE) conference; 
Seattle, WA (United States); 15-18 Aug 1993) 

See WHC-SA-1805 

(Environmentally conscious manufacturing 
congress ‘93; Arlington, VA (United States); 
30 Aug - 1 sep 1993) 

See SAND-93-2031C 

See KCP-613-5279 

See Y/DZ—1032 

See Y/DV-1275 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop; Toulouse 
(France); 30 Aug - 3 sep 1993) 

See SAND-93-2057C 

(ICRP-60: International Atomic Energy Agency 
interregional training course on management 
of radioactive waste from nuclear power 
plants; Argonne, IL (United States); 23 Aug - 
17 sep 1993) 

See PNL-SA-22886 

(4. international conference on the structure of 
surfaces; Shanghai (China); 16-19 Aug 1993) 

See BNL-49483 

(3. California Institute for Energy Efficiency 
(CIEE) annual conference; San Diego, CA 
(United States); 4-6 Aug 1993) 

See LBL-32419 

(14. European conference on few-body prob- 
lems in physics; Amsterdam (Netherlands); 
22-27 Aug 1993) 

See LA-UR-93-3728 

(20. annual review of progress in quantitative 
nondestructive evaluation (NDE); Brunswick, 
ME (United States); 1-6 Aug 1993) 

See WIS-PH-93-65 

See EGG-M-93127 

(42. annual Denver x-ray conference; Denver, 
CO (United States); 2-6 Aug 1993) 

See LBL-33955 

(9. annual model conference on waste manage- 
ment and environmental restoration; Oak 
Ridge, TN (United States); 23-26 Aug 1993) 

OSTI; NTIS; GPO Dep. 

(Interatomic potentials for large-scale simula- 
tions of non-equilibrium phenomena in SiC 
meeting; Santa Barbara, CA (United States); 
15-17 Aug 1993) 

See LA-UR-93-3359 

(Workshop on local transport studies in fusion 
plasmas; Varenna (Italy); 30 Aug - 3 sep 
1993) 

See GA-A-21431 

See GA-A-21415 

(14. international colloquium on the dynamics of 
explosions and reeactive systems; Coimbra 
(Portugal); 1-6 Aug 1993) 

See UCRL-JC—114892 

(2. international school and topical meeting on 
applications of nonlinear optics; Prague 
(Czech Republic); 16-20 Aug 1993) 

See UCRL-JC—114059 

See UCRL-JC—114058 

(International conference on scientific continen- 
tal drilling; Potsdam, GA (United States); 30 
Aug - 1 sep 1993) 

See SAND-93-2033C 
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(North Atlantic Treaty Organization (NATO) 
advanced research workshop on hydrogen- 
bond networks; Cargese (France); 16-22 
Aug 1993) 

See ANL/IPNS/CP-80352 

(3. workshop on the role of point defects/defect 
complexes in silicon device fabrication; Vail, 
CO (United States); 16-18 Aug 1993) 

See SAND-93-1725C 

(Synchrotron radiation instrumentation; Gaithers- 
burg, MD (United States); 23-26 Aug 1993) 

See LBL-34543 

See BNL-49519 

See ANL/XFD/CP-81131 

See BNL-49556 

See BNL—49555 

See SLAC-PUB-6339 

See SLAC-PUB-6346 

See LBL-34798 

(6. international symposium on environmental 
degradation of materials in nuclear power 
systems: water reactors; San Diego, CA 
(United States); 3-5 Aug 1993) 

See PNL-SA-22538 

See WAPD-T-—2990 

See WAPD-T-2978 


OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001122 


(9. international conference on Fourier transform 
spectroscopy; Calgary (Canada); 23-27 Aug 
1993) 

See Y/DZ-—994/R2 

See SAND-93-0997C 

(National conference and exposition on heat 
transfer; Atlanta, GA (United States); 8-11 
Aug 1993) 

See NREL/TP-411-5361 

(International Solar Energy Society world 
congress; Budapest (Hungary); 23-27 Aug 
1993) 


OSTI; NTIS; GPO Dep. E 1.99: DE94000981 


(8. international meeting on ferroelectricity; 
Gaithersburg, MD (United States); 8-13 Aug 
1993) 

See SAND-—93-2248C 

(Conference on processing, fabrication and ap- 
plication of advanced composites; Long 
Beach, CA (United States); 9-11 Aug 1993) 

See PNL-SA-22816 

(Gull Lake nuclear physics conference on giant 
resonances; Gull Lake, MI (United States); 
17-21 Aug 1993) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94002786 


(2. international mixed waste symposium; Balti- 
more, MD (United States); 17-20 Aug 1993) 

See WINCO-1 1937 

(5. international conference on hopping and 
related phenomena; Glasgow (United King- 
dom); 31 Aug - 3 sep 1993) 

See SAND-93-2046C 

(Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat; Mor- 
gantown, WV (United States); 3-5 Aug 1993) 

See DOE/METC/C-—94/7103 

See DOE/ER/8091 0-94/C0267 

See DOE/MC/27168-94/C0250 

See DOE/MC/23170-94/C0270 

See DOE/MC/27394—94/C0247 

See DOE/MC/29234—94/C0238 

See DOE/MC/26355—94/C0254 

See DOE/MC/23165-94/C0237 

See DOE/MC/29224—94/C 0262 
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See DOE/ER/81453-94/C0261 

See DOE/MC/28055-94/C0251 

See DOE/NBM-94000015 

See DOE/NBM-94000014 

See DOE/MC/28055-94/C0253 

OSTI; NTIS; GPO Dep. E 1.99: DE94000016 

See DOE/MC/26006—-94/C0252 

(International energy and environmental 
congress; Minneapolis, MN (United States); 
4-5 Aug 1993) 

See PNL-SA-22780 

(7. international conference on coal science; 
Banff (Canada); 12-17 Sep 1993) 

See PNL-SA-22629 

(Actinides 93; 1994 TMS annual meeting on ac- 
tinides; Santa Fe, NM (United States); San 
Francisco, CA (United States); 19-24 Sep 
1993; 27 feb - 3 mar 1994) 

See LA-UR-—93-3463 

See LA-UR-93-3243 

See LA-UR-93-3628 

See BNL-49620 

(93 international conference on nuclear waste 
management and environmental remediation; 
Prague (Czech Republic); 5-11 Sep 1993) 

See ANL/CMT/CP-—79432 

See DOE/WIPP-92-034C 

(ANS topical meeting on physics and methods 
in criticality safety; Nashville, TN (United 
States); 19-23 Sep 1993) 

See Y/DD-607 

(7. symposium on containment of underground 
nuclear explosions; Kent, WA (United 
States); 13-17 Sep 1993) 

See UCRL-JC—1 13340 

See UCRL-JC—113696 

See UCRL-JC—113797 

(Global ’93: future nuclear systems - emerging 
fuel cycles and waste disposal options; Seat- 
tle, WA (United States); 12-17 Sep 1993) 

See CEA-CONF—1 1602 

See CEA-CONF-1 1604 

See CEA-CONF—1 1601 

See CEA-CONF—1 1605 

See CEA-CONF-—1 1608 

See CEA-CONF-—1 1599 

See CEA-CONF—1 1600 

(9. annual conference and exhibition of the 
Canadian Wind Energy Association; Pincher 
Creek (Canada); 20-22 Sep 1993) 

See NREL/TP-441-5761 

(Intakes of radionuclide detection, assessment 
and limitation of occupational exposure; Bath 
(United Kingdom); 13-17 Sep 1993) 

See UCRL-JC—111768 

(American Society of Quality Control (ASQC) 
conference; 20. American Society for Quality 
Control (ASQC) national energy and environ- 
mental annual conference; Atlantic City, NJ 
(United States); Indian Wells, CA (United 
States); 28 Mar - 2 apr 1993; 19-22 sep 1993) 

See ORNL/M-2359 

(2. annual clean coal technology conference; At- 
lanta, GA (United States); 7-9 Sep 1993) 

OSTI; NTIS; GPO Dep. et 

OSTI; NTIS; GPO Dep. E 1.99: 

(4. international conference on calorimetry in 
high-energy physics; Elba (Italy); 19-25 Sep 
1993) 


See LBL-34551 
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Source of 
Availability 


(Fluctuations and order: the new synthesis 
workshop; Los Alamos, NM (United States); 
9-12 Sep 1993) 

See LA-UR-93-3591 

See LA-UR-93-4088 

(Society of Photo-Optical Instrumentation Engi- 
neer’s (SPIE) international symposium on 
optical tools for manufacturing and advanced 
automation; Boston, MA (United States); 7- 
10 Sep 1993) 

See UCRL-JC—1 12987 

See UCRL-JC—1 15046 

(Techcon conference on Semiconductor Re- 
search Corporation; Atlanta, GA (United 
States); 28-30 Sep 1993) 

See SAND-93-2117C 

See SAND-93-2119C 

See SAND-93-2118C 

(Surety technology symposium; Chelyacinsk 
(Russian Federation); 28 Sep - 2 oct 1993) 

See LA-UR-93-3307 

(Focus 93: site characterization and model vali- 
dation; Las Vegas, NV (United States); 26-29 
Sep 1993) 

See LA-UR-93-3299 

See UCRL-JC—114782 

See UCRL-JC—114783 

See LA-UR-93-3505 

(9. international biodeterioration and biodegra- 
dation symposium; Leeds (United Kingdom); 
5-10 Sep 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(2. interamerican congress on electron mi- 
croscopy; Cancun (Mexico); 26 Sep - 2 oct 
1993) 

See SAND—93-1808C 

(1993 towards world class manufacturing; Litch- 
field Park, AZ (United States); 12-16 Sep 
1993) 

See SAND—93-2129C 

(5. international symposium on environmental 
concerns in rights-of-way (ROW) manage- 
ment; Montreal (Canada); 19-22 Sep 1993) 

See ANL/ES/CP-80941 

See ANL/ES/CP-79270 

(3. London conference on position-sensitive de- 
tectors; London (United Kingdom); 6-10 Sep 
1993) 

See FNAL/C-93/250 

See ANL/XFD/CP-—80856 

See FNAL/C—93/215 

(Coal liquefaction and gas conversion contrac- 
tor's review conference; Pittsburgh, PA 
(United States); 27-29 Sep 1993) 

See SAND—93-7082C 

(Nuclear instruments and methods in physics re- 
search on radiation effects in insulators; 
Nagoya (Japan); Sep 1993) 

See LA-UR-93-3278 

(13. international conference on magnet technol- 
ogy; Victoria (Canada); 20-24 Sep 1993) 

See UCRL-JC—115218 

See BNL—49505 

See LBL-33439 

See LBL-33431 

See LBL-34660 

See LBL-34659 

(44. Aeroballistic Range Association meeting; 
Munich (Germany); 13-17 Sep 1993) 

See SAND-93-1859C 
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19:4350 
19:4500 
19:4524 
19:5853 


(Symposium on frontier applications of accelera- 
tors; Upton, NY (United States); 28 Sep 1993) 

See BNL-—49583 

(18. international conference on infrared and 
millimeter waves; Essex (United Kingdom); 
6-10 Sep 1993) 

See UCRL-JC—114504 

(2. liquid matter conference; Florence (Italy); 18- 
22 Sep 1993) 

See LA-UR-93-3570 

(16. Brazilian workshop on nuclear physics; Sao 
Paulo (Brazil); 8-12 Sep 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(3. international group on research reactors (IG- 
ORR) meeting; Narita (Japan); 30 Sep - 1 
oct 1993) 

OSTI; NTIS; GPO Dep. 

(Fiber optic physical sensors in manufacturing 
and transportation: applications of fiber 
optic-based sensors in industry and vehicles; 
Boston, MA (United States); 9 Sep 1993) 

See DOE/MC/28020-94/C0272 

(Meeting of the Japan Society for the promotion 
of science on microbeam analysis commit- 
tee; Nagoya (Japan); 17-18 Sep 1993) 

See ANL/MSD/CP-81 209 

(DEXA conference; Prague (Czech Republic); 6- 
8 Sep 1993) 

See LBL-33706 

(6. international conference on fusion reactor 
materials; Stresa (Italy); 27 Sep - 1 oct 1993) 

See PNL-SA-22438 

(5. international meson-nucleon symposium; 
Boulder, CO (United States); 6-10 Sep 1993) 

See BNL—49595 

(2. workshop on phase separation in cuprate su- 
perconductors; Cottbus (Germany); 4-10 Sep 
1993) 

See SAND-93-2708C 

See SAND-93-2709C 

(4. French Congress on Process Engineering; 
Grenoble (France); 21-23 Sep 1993) 

See CEA-CONF-1 1535 

(Biennial conference of the Electron Microscopy 
and Analysis Group of the Institute of Physics: 
recent advances in electron microscopy and 
related microanalytical techniques; Liverpool 
(United Kingdom); 14-17 Sep 1993) 

OSTI; NTIS; GPO Dep. 

(NATO Advanced Study Institute on hot and 
dense nuclear matter; Bodrum (Turkey); 26 
Sep - 9 oct 1993) 

See LBL-34782 

(6. international topical meeting on nuclear reac- 
tor thermal hydraulics; Grenoble (France); 
5-8 Oct 1993) 

See CEA-CONF—11460 

See CEA-CONF—1 1461 

(Fall meeting of the Minerals, Metals and Materi- 
als Society: physical metallurgy and 
materials; Pittsburgh, PA (United States); 17- 
21 Oct 1993) 

See IS-M-773 

See ANL/ET/CP—79010 

See LA-UR-93-3720 

See LA-UR-—93-3586 

OSTI; NTIS; GPO Dep. 

See ANL/ET/CP-—79400 
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See ANL/ET/CP-—81 138 
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(4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 
19-22 Oct 1993) 

See KCP-613-5248 

See KCP-613-5294 

See WSRC-MS—93-455 

See Y/EN-4687 

See Y/EN-5073 

(Conference and open forum for the presenta- 
tion of significant results: achievements of 
the OECD Three Mile Island vessel investi- 
gation project; Boston, MA (United States); 
20-22 Oct 1993) 

See ANL/ET/CP-—79615 

(16. world energy engineering congress; Atlanta, 
GA (United States); 26-28 Oct 1993) 

See PNL-SA-22643 

See PNL-SA-22012 

(Conference on computation of electromagnetic 
fields; Miami, FL (United States); 31 Oct - 4 
nov 1993) 

See ANL/MCT/CP-79097 

See ANL/ASD/CP-79278 

(Nuclear Information and Records Management 
Association (NIRMA) conference; Augusta, 
GA (United States); 1 Oct 1993) 

See WHC-SA-2175 

(International symposium on substance identifi- 
cation technologies; Innsbruck (Austria); 4-8 
Oct 1993) 

See ANL/EP/CP-79131 

(American Society of Mechanical Engi- 
neers/Society of Tribologists and Lubrication 
Engineers (ASME/STLE) joint tribology 
cconference; New Orleans, LA (United 
States); 24-27 Oct 1993) 

See ANUMCT/CP-79124 

(CONEC ‘93: conference on environmental 
commerce; Chattanooga, TN (United States); 
17-20 Oct 1993) 

See BNL-49508 

(Symposium on fusion engineering; Hyannis, 
MA (United States); 11-15 Oct 1993) 

See GA-A-21427 

(16. international meeting on reduced enrich- 
ment for research and test reactors 
(RERTR); Ibaraki (Japan); 3-7 Oct 1993) 

See ANL/ET/CP—80968 

See ANL/CMT/CP-80812 

(Environmental restoration on laser options; At- 
lanta, GA (United States); 24-28 Oct 1993) 

See WSRC-MS-—93-514 

(1993 international CCFC and halon alternatives 
conference; Washington, DC (United States); 
20-22 Oct 1993) 

See DOE/CE/23810-24 

(Electrical electronics insulation and electrical 
manufacturing and coil winding conference; 
Rosemont, IL (United States); 4-7 Oct 1993) 

See DOE/CE/23810-23 

(CERN workshop on beam cooling and related 
topics; Geneva (Switzerland); 4-8 Oct 1993) 

See BNL-48914 

See ANL/PHY/CP-81171 

See ANL/PHY/CP-81169 

See LBL-34667 

See BNL-48915 

(1993 international congress on application of 
lasers and electro-optics; Orlando, FL 
(United States); 24-28 Oct 1993) 

See SAND-93-1138 
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CONF-9310201— 
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11 
12 
CONF-9310207-— 
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CONF-9310208— 


1 
CONF-9310211-— 


1 
CONF-9310213— 


{ 
CONF-9310214- 


1 
CONF-9310215—- 


1 
CONF-9310216-— 

1 

2 

3 
CONF-9310217- 


1 
CONF-9310218- 
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Number 


19:4841 


19:3800 


19:5122 


19:5295 


19:3593 


19:3879 


19:4949 
19:4966 
19:4954 
19:4907 
19:4899 
19:4910 
19:4940 
19:4967 


19:4483 


19:4734 


19:3653 


19:4559 


19:3237 


19:3100 


19:3616 


19:4735 
19:4754 


19:4317 


19:4552 


Source of 
Availability 


See SAND—-93-1331C 

(1993 MATLAB conference; Boston, MA (United 
States); 18-20 Oct 1993) 

See ANL/RA/CP-80796 

(Air and Waste Management Association's 
(AWMA) international specialty conference; 
Atlanta, GA (United States); 11-14 Oct 1993) 

See ANL/CMT-ACL/CP-80970 

(Air and Waste Management Association 
(AWMA) South Coast Air Quality Manage- 
ment District meeting; Pasadena, CA (United 
States); 18-20 Oct 1993) 

See WSRC-MS—93-516 

(25. American Chemical Society meeting; Pitts- 
burgh, PA (United States); 4-6 Oct 1993) 

See WAPD-T-3007 

(EPRI workshop on secondary-side initiated in- 
tegranular attack/stress corrosion cracking; 
Minneapolis, MN (United States); Oct 1993) 

See WAPD-T-3021 

(7. annual Idaho National Engineering Labora- 
tory (INEL) computing symposium; idaho 
Falls, ID (United States); 5-8 Oct 1993) 

See ANL/IFR/CP—80866 

(Beam instrumentation workshop; Santa Fe, NM 
(United States); 20-23 Oct 1993) 

See SSCL-Preprint-523 

See LA-UR-93-3884 

See ANL/ASD/CP-80704 

See BNL-49437 

See ANL/ASD/CP-80720 

See BNL-49579 

See LBL-34747 

See LBL-34405 

(INCAST: Investment Casting Institute confer- 
ence; Chicago, IL (United States); 11-14 Oct 
1993) 

See SAND-93-2014C 

(International symposium on experimental 
robotics; Kyoto (Japan); 27-29 Oct 1993) 

OSTI; NTIS; GPO Dep. 

(Civilian nucear reactor safety working group on 
nuclear plant aging and life extension; Wash- 
ington, DC (United States); 26-28 Oct 1993) 

See SAND—93-2480C 

(6. international conference on fusion reactor 
materials; Stresa (Italy); 27 Oct - 1 nov 1993) 

See ANL/MSD/CP-—79815 

(Robotics for mixed waste operations demon- 
stration; Aiken, SC (United States); 28 Oct - 
4 nov 1993) 

See WSRC-MS-—93-546 

(Seminar on melting and recycling of metallic 
waste from decommissioning; Krefeld (Ger- 
many); 27-29 Oct 1993) 

See ANL/DIS/CP-80919 

(7. Deneb robotics user group meeting; Troy, Ml 
(United States); 12-15 Oct 1993) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See PNL-SA-22400 

(1. annual agile manufacturing conference; Al- 
buquerque, NM (United States); 14-15 Oct 
1993) 

See SAND—93-2360C 

(Advanced metalization for ultralarge scale inte- 
gration applications in 1993; San Diego, CA 
(United States); 5-10 Oct 1993) 

See SAND-93-2445C 


E 1.99: 


E 1.99: 
E 1.99: 
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DE94003589 
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1 
CONF-9310223- 
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CONF-9310228— 
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CONF-9310229- 
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CONF-931023— 


CONF-931024— 


4 
CONF-931042- 
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CONF-931043— 


2 


4 
CONF-931054— 


1 
CONF-931073— 


1 

2 

3 
CONF-931076— 


2 


3 
CONF-931079— 


4 

a 

8 

11 
CONF-931081-— 
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Abstract 
Number 


19:5107 


19:4847 


19:4484 


19:5114 


19:5268 


19:3001 


19:4900 
19:4898 
19:4901 
19:4932 
19:4933 
19:4938 


19:4758 


19:3459 


19:3099 
19:3098 


19:5793 
19:4718 


19:3530 
19:3678 
19:3799 
19:3679 


19:4616 


Source of 
Availability 


Distribution 
Category 


(Symposium on New Mexico to victory in World 
War Il; Las Cruces, NM (United States); 7 
Oct 1993) 

See LA-UR-93-3806 

(International test conference; Baltimore, MD 
(United States); 18-21 Oct 1993) 

See SAND-93-2356C 

(Materials Week '93; Pittsburgh, PA (United 
States); 17-21 Oct 1993) 

See SAND-93-2736C 

(7. photonics workshop; Menlo Park, CA (United 
States); 4-5 Oct 1993) 

See SAND-—93-2431C 

(39. annual conference on bioassay, analytical 
and environmental radiochemistry; Colorado 
Springs, CO (United States); 11-15 Oct 1993) 

See FEMP-2301 

(World congress on emulsions; Paris (France); 
19-22 Oct 1993) 

See LBL-34467 

(international conference on accelerator and 
large experimental control systems; Berlin 
(Germany); 18-22 Oct 1993) 

See ANL/XFD/CP-79513 

See ANL/ASD/CP-—79457 

See ANL/XFD/CP-—79549 

See LA-UR-93-3640 

See LA-UR-93-3697 

See LBL-34720 

(184. meeting of the Electrochemical Society; 
New Orleans, LA (United States); 10-15 Oct 
1993) 

See SAND-93-1104C 

(Annual meeting of the Geothermal Resources 
Council (GRC); San Francisco, CA (United 
States); 10-13 Oct 1993) 

See UCRL-JC—114128 

(8. symposium on separation science and tech- 
nology for energy applications; Knoxville, TN 
(United States); 24-28 Oct 1993) 

See ANL/CMT/CP-79342 

See ANL/CHM/CP-81 123 

(25. Boulder damage symposium: annual sym- 
posium on optical materials for high-power 
lasers; Boulder, CO (United States); 27-29 
Oct 1993) 

See SAND-93-2144C 

(6. international symposium on superconductiv- 
ity; Hiroshima (Japan); 26-29 Oct 1993) 

See ANL/ES/CP-81096 

See ANL/ET/CP-81 141 

See BNL-49652 

(Fall meeting of the Western States Section of 
the Combustion Institute; Menlo Park, CA 
(United States); 18-19 Oct 1993) 

See LA-UR-93-3624 

See LBL-34700 

(Water reactor safety information meeting; 
Bethesda, MD (United States); 25-27 Oct 
1993) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See ANL/ET/CP-80263 

OSTI; NTIS; INIS; GPO Dep. 

(34. ORNL/DOE conference on analytical chem- 
istry in energy technology; Gatlinburg, TN 
(United States); 5-7 Oct 1993) 

OSTI; NTIS; GPO Dep. 
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DE94003586 


DE94002539 
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4 
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2 
CONF-9311103— 


1 
CONF-9311104— 


11 
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Number 


19:3035 
19:3000 


19:3505 


19:3349 
19:3341 
19:3339 
19:3335 
19:3087 
19:3348 
19:5327 
19:3340 
19:3867 
19:3328 
19:5043 
19:3877 
19:5188 


19:5118 
19:5416 
19:5052 
19:5051 
19:5050 
19:5049 
19:5047 
19:5045 


19:4760 
19:5850 
19:4832 


19:5067 


19:4764 


19:4612 
19:4608 
19:4557 
19:4613 
19:4906 
19:4638 
19:4603 


19:3486 


Source of GPO Order 
Availability Dep. Number 


(Society of Petroleum Engineers annual techni- 
cal conference and exhibition; Houston, TX 
(United States); 3-6 Oct 1993) 

See DOE/METC/C—94-7108 

See LBL-34466 

(Symposium on impact of the Clean Air Amend- 
ment Act of 1990; Tulsa, OK (United States); 
18-20 Oct 1993) 

See DOE/METC/C—94/7111 

(Department of Energy environmental remedia- 
tion conference; Augusta, GA (United 
States); 24-28 Oct 1993) 

See WSRC-TR-93-561 

See WHC-SA-2059 

See WHC-SA-1929 

See SAND-93-1244C 

See WSRC-MS—93-239 

See WSRC-TR-93-560 

See WSRC-MS—93-371 

See WHC-SA-1943 

See FEMP-—2308 

See FEMP/SUB—069 

See LA-UR-—93-3319 

See ANL/EA/CP-—79849 

See BNL—49599 

(Nuclear science symposium; San Francisco, 
CA (United States); 2-5 Nov 1993) 

See LA-UR-93-3807 

See LA-UR-93-3737 

See LBL-33990 

See LBL-33989 

See LBL-33980 

See LBL-33979 

See LA-UR-93-4085 

See LA-UR-—93-3761 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 
3 dec 1993) 

See SAND-93-1467C 

See LA-UR-—93-4218 

See LBL-34856 

(GOMAC 93: government microcircuit applica- 
tion conference; New Orleans, LA (United 
States); 1-4 Nov 1993) 

See SAND-93-2100C 

(American Society for Precision Engineering 
(ASPE) conference; Seattle, WA (United 
States); 7-12 Nov 1993) 

See UCRL-JC—115214 

(Institute of Electrical and Electronics Engineers 
(IEEE) and Tsukuba international workshop 
on advanced robotics; Tsukuba (Japan); 8-9 
Nov 1993) 

See SAND—93-2026C 

(40. national symposium of the American Vac- 
uum Society (AVS); Orlando, FL (United 
States); 15-19 Nov 1993) 

See ANL/CHM/CP-80915 

See UCRL-JC—113724 

See ANL/CHM/CP-81063 

See ANL/CHM/CP-81119 

See BNL—48924 

See Y/DW-1271 

See SAND-93-1126C 

(1993 Pacific Basin conference on hazardous 
waste; Honolulu, HI (United States); 8-12 
Nov 1993) 

See ANL/EA/CP-79133 
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CONF-9311113— 


1 
CONF-9311114— 
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3 
CONF-9311115— 


1 
CONF-9311119— 


1 
CONF-9311120— 


1 
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1 
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1 
CONF-931119— 

1 
CONF-931120— 


1 
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Number 


19:4736 


19:5861 


19:4497 


19:4805 


19:4767 


19:4918 
19:5052 
19:5079 


19:4848 


19:4759 


19:5119 


19:5184 


19:3482 


19:3197 


19:5472 
19:4453 
19:4333 
19:4480 
19:4053 
19:5093 


19:4351 


Source of Order 
Availability : Number 


Distribution 
Category 
(ICAR ‘93: 6. international conference on ad- 

vanced robotics; Tokyo (Japan); 1-2 Nov 

1993) 

OSTI; NTIS; GPO Dep. 

(Tactical technologies and wide area surveil- 
lance international symposium; Arlington, VA 
(United States); 2-5 Nov 1993) 

See UCRL-JC—113575 

See UCRL-JC—113574 

(Todai symposium on frontiers in high magnetic 
fields; Tokyo (Japan); 10-12 Nov 1993) 

See LA-UR-93-3553 

(Annual Vacuum Society science symposium; 
Triangle Park, NC (United States); 15-19 
Nov 1993) 

See Y/DV—1298 

(51. electric are furnace conference; Washing- 
ton, DC (United States); 8-10 Nov 1993) 

See LA-UR-93-3706 

(Defense manufacturing conference ‘93; San 
Francisco, CA (United States); 29 Nov - 2 
dec 1993) 

See SAND-93-2508C 

(Institute of Electrical and Electronic Engineers 
(IEEE) medical imaging conference; San 
Francisco, CA (United States); 4-6 Nov 1993) 

See FNAL/C—93/309 

See LBL-33990 

See LBL-34841 

(Symposium on science of advanced batteries; 
Cleveland, OH (United States); 8-9 Nov 1993) 

See SAND-93-2421C 

(4. international conference on adaptive struc- 
ture; Cologne (Germany); 2-3 Nov 1993) 

See SAND-93-1119C 

(Integrated record input system (IRIS) meeting 
on active systems; Monterey, CA (United 
States); 2-4 Nov 1993) 

See LA-UR-93-3838 

(Superfund 14; Washington, DC (United States); 
30 Nov - 2 dec 1993) 

See ANL/ER/CP-80564 

(American Society for Testing Materials (ASTM) 
symposium on bolted and bonded joints in 
composite materials; Ft. Worth, TX (United 
States); 16-17 Nov 1993) 

See SAND-93-0018C 

(3. international symposium on stabiliza- 
tion/solidification of hazardous, radioactive 
and mixed wastes; Williamsburg, VA (United 
States); 1-5 Nov 1993) 

See RFP-4756 

(7. international photovoltaic science and engi- 
neering conference; Nagoya (Japan); 22-26 
Nov 1993) 

See SAND-93-1435C 

(Annual winter meeting of the American Society 
of Mechanical Engineers; New Orleans, LA 
(United States); 28 Nov - 3 dec 1993) 

See ANL/ET/CP-80501 

See LA-UR-93-3584 

See UCRL-JC—114579 

See SAND-93-0246C 

OSTI; NTIS; GPO Dep. E 1.99: 

See UCRL-JC—1 14833 

(38. annual conference on magnetism and mag- 
netic materials; Minneapolis, MN (United 
States); 15-18 Nov 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 
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DE94003472 


DE94002788 
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31 

32 
CONF-931161-— 
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CONF-931195— 
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CONF-931201- 


2 
CONF-931204— 

1 
CONF-931207- 


3 
CONF-931215— 


2 
CONF-931233— 


2 
CONF-931234— 


CONF-931236— 
1 


CONF-940101-— 


Abstract 
Number 


19:5254 


19:4526 


19:4499 


19:3034 


19:3006 


19:3668 
19:4352 


19:3636 


19:3327 


19:3217 


19:4605 


19:5044 


19:3178 


19:4737 


19:4009 
19:4766 
19:4452 


19:3949 
19:4785 


19:3445 


19:3076 
19:4846 


Source of GPO 
Availability Dep. 


(6. conference on gas, oil and environmental 
biotechnology; Colorado Springs, CO (United 
States); 29 Nov - 1 dec 1993) 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(1. meeting of the Pacific Rim ceramic societies; 
Honolulu, HI (United States); 7-10 Nov 1993) 
See LA-UR-93-3531 
See ANL/ET/CP—78725 
(Fuels technology contractors’ review meeting; 
Morgantown, WV (United States); 16-18 Nov 
1993) 
See SAND—93-2647C 
(10. international symposium on alcolol fuels; 
Colorado Springs, CO (United States); 7-10 
Nov 1993) 
See ANL/ES/CP-81040 
(American Nuclear Society (ANS) winter meet- 
ing; San Francisco, CA (United States); 
14-18 Nov 1993) 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
OSTI; NTIS (US Sales Only); GPO Dep. E 1.99 


See WHC-SA-1967 

(2. international low-level waste conference and 
exhibition; Monterey, CA (United States); 9- 
12 Nov 1993) 

See FEMP-—2309 

(International symposium on scientific basis for 
nuclear waste management; Boston, MA 
(United States); 29 Nov - 3 dec 1993) 

See UCRL-JC—114024 

(4. international conference on chemistry and 
migration behavior of actinides and fission 
products in the geosphere; Charleston, SC 
(United States); 12-17 Dec 1993) 

See ANL/CMT/CP-78677 

(3. international seminar on double layer capaci- 
tors and similar energy storage systems; 
Deerfield Beach, FL (United States); 6-8 Dec 
1993) 

See SAND—93-2681C 

(DOE low-level radioactive waste management 
conference; Phoenix, AZ (United States); 1-3 
Dec 1993) 

See LA-UR-93-3749 

(International electron devices meeting; Wash- 
ington, DC (United States); 5-8 Dec 1993) 

See LA-UR-93-3536 

(32. Institute of Electrical and Electronic Engi- 
neers (IEEE) conference on decision and 
control; San Antonio, TX (United States); 
Dec 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(American Welding Society international confer- 
ence on modeling and control of joining 
processes; Orlando, FL (United States); 8 
Dec 1993) 

See LA-UR-93-3425 

See SAND—93-2338C 

See LA-UR-93-3545 

(NASA 2003 conference; Anaheim, CA (United 
States); 7 Dec 1993) 

See UCRL-JC—113982 

See ANU/ET/CP-—79607 

(Solar ‘93; Perth (Australia); 1-5 Dec 1993) 

See SAND—93-2145C 

(11. symposium on space nuclear power sys- 
tems; Albuquerque, NM (United States); 9-13 
Jan 1994) 

See LA-UR-93-2282 

See SAND-93-2244C 
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19:3797 
19:3733 
19:3642 
19:3643 
19:4806 
19:3637 
19:3641 
19:3638 
19:3734 
19:3645 
19:3644 
19:3640 


19:4054 


19:4055 
19:4072 


19:3485 
19:3484 
19:3483 
19:3480 


19:5167 
19:3334 
19:5174 
19:5325 


19:4825 


19:4244 


19:5456 


19:5465 


19:5470 


19:4482 


19:3202 
19:4761 
19:4763 


Source of GPO 
Availability Dep. 


See SAND—93-2242C 

See WHC-SA-1986 

See LA-UR-93-3287 

See LA-UR-93-3398 

See LA-UR-93-3837 

See BNL-49300 

See LA-UR-93-3213 

See BNL—49663 

See WHC-SA-2091 

See SAND—93-2695C 

See LA-UR-93-4136 

See LA-UR-—93-3060-Rev. 

(International absorption heat pump conference; 
New Orleans, LA (United States); 19-21 Jan 
1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


(International air conditioning, heating and refrig- 
eration conference and exposition; New 
Orleans, LA (United States); 22-26 Jan 1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


See LBL-34648 

(13. Energy-sources technology conference and 
exhibition (ETCE) on wind energy; New Or- 
leans, LA (United States); 23-26 Jan 1994) 

See SAND-93-2271C 

See SAND-93-1656C 

See SAND—93-1584C 

See NREL/TP-442-6008 

(74. American Meteorological Society annual 
meeting; Nashville, TN (United States); 23- 
28 Jan 1994) 

See LA-UR-93-3439 

See RFP-4776 

See RFP-4777 

See UCRL-JC—114683 

(Energy-sources technology conference and ex- 
hibition; New Orleans, LA (United States); 
23-26 Jan 1994) 

See LA-UR-93-3191 

(Transportation Research Board annual meeting; 
Washington, DC (United States); Jan 1994) 

See LA-UR-93-2855 


OSTI; NTIS; GPO Dep. E 1.99: 


(5. annual symposium on global change studies; 
Nashville, TN (United States); 24-28 Jan 
1994) 

See LA-UR-93-3327 

(27. Hawaii international conference on system 
sciences; Maui, HI (United States); 4-7 Jan 
1994) 

See SAND-93-2211C 

(74. annual meeting symposium on global 
electrical circuit, global change and the mete- 
orological applications of lighting information; 
Boston, MA (United States); 23-28 Jan 1994) 

See UCRL-JC—115035 

(94. annual meeting of the Minerals, Metals and 
Materials Society; San Francisco, CA (United 
States); 27 Feb - 3 mar 1994) 

See SAND—93-1876C 

(Pittsburgh conference on analytical chemistry 
and applied spectroscopy; Chicago, IL 
(United States); 28 Feb - 4 mar 1994) 

See WAPD-T-3009 

(Space 94: international conference and exposi- 
tion on engineering, construction, and 
operations in space; Albuquerque, NM 
(United States); 26 Feb - 3 mar 1994) 

See SAND-93-1361C 

See SAND-93-1627C 

See SAND-93-1993C 


Order 
Number 
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DE94002487 


DE93040599 


Distribution 
Category 


MF-350 


MF-350 





DOE/AL/62350-— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number 


Category 


4 19:4762 See SAND-93-1760C 
CONF-940215— (international symposium on actinides: process- 
ing and materials; San Francisco, CA (United 
States); 27 Feb - 3 mar 1994) 
2 19:4525 See LA-UR-93-3244 
CONF-940217— (Hardened electronics and radiation technology; 
Monterey, CA (United States); 14-18 Feb 
1994) 
1 19:5075 See SAND-93-1926C 
CONF-940221— (Actinides '93; 1994 TMS annual meeting on ac- 
tinides; Santa Fe, NM (United States); San 
Francisco, CA (United States); 19-24 Sep 
1993; 27 feb - 3 mar 1994) 
1 19:4715 See LA-UR-93-3463 
CONF-940222— (Corrosion 94: National Association of Corrosion 
Engineers (NACE) international annual con- 
ference; Baltimore, MD (United States); 28 
Feb - 4 mar 1994) 
19:3094 See WSRC-MS—93-299 
19:3235 See WSRC-MS-93-300 
19:3236 See WSRC-MS—93-492 
CONF-940225— (Waste management '94; Tucson, AZ (United 
States); 27 Feb - 3 mar 1994) 
1 19:3205 See SAND-93-2174C 
CONF-940226— (9. advanced solid-state lasers meeting; Salt 
Lake City, UT (United States); 7-10 Feb 1994) 
1 19:4845 See SAND-93-2226C 
2 19:4844 See SAND—-93-2206C 
3 19:4849 See SAND-93-2608C 
CONF-940229— (High performance metal and ceramic matrix 
composites; San Francisco, CA (United 
States); 27 Feb - 3 mar 1994) 
1 19:4584 See |IS-M-775 
CPDD- 
91-P708. 19:3097 See AEA-D and R—-0535 
CTH-RF- 
96 19:5772 OSTI; NTIS; INIS DE94608235 
DESY-— 
93-015 19:5612 OSTI; NTIS (US Sales Only); INIS DE94726765 
93-085 19:5640 OSTI; NTIS (US Sales Only); INIS DE94726779 
93-086 19:5569 OSTI; NTIS (US Sales Only); INIS DE94726778 
93-092 19:5613 OSTI; NTIS (US Sales Only); INIS DE94726777 
DNA-TR- 
93-24 19:5102 OSTI; NTIS DE94001609 
DOE-HMIP-RR- 
91.017 19:3129 OSTI; NTIS (US Sales Only); INIS DE94609416 
92-098 19:3130 OSTI; NTIS (US Sales Only); INIS DE94609417 
93.013 19:3131 OSTI; NTIS (US Sales Only); INIS DE94607921 
93.021 19:3132 OSTI; NTIS (US Sales Only); INIS DE94607922 
DOE-RAS— 
93.001 19:3140 OSTI; NTIS (US Sales Only); INIS DE94607912 
DOE-RW- 
19:5180 See AEA-D and R-0039 


19:3970 OSTI; NTIS; GPO Dep. .99: DE93040815 MF-500 
19:3971 OSTI; NTIS; GPO Dep. DE93040809 MF-500 


m 
o 
© 


DOE/AL/31950— 
T6-Vol.1 19:3123 OSTI; NTIS; INIS; GPO Dep. 
T6-Vol.2 19:3124 OSTI; NTIS; INIS; GPO Dep. 
T6-Vol.3 19:3125 OSTI; NTIS; INIS; GPO Dep. 
T6-Vol.4 19:3126 OSTI; NTIS; INIS; GPO Dep. 


7 19:3088 OSTI; NTIS; INIS; GPO Dep. 
DOE/AL/62350— 


DES4001590 MF-902 
DE94001591 MF-902 
DE94001593 MF-902 
DE94001595 MF-902 
DE94003902 MF-722 


mmmmm 
awk eek iets ett Ce 
20 ooo 
890 OO 


19:3307 OSTI; NTIS; INIS: GPO Dep. 
19:3308 OSTI; NTIS; INIS; GPO Dep. 
19:3309 OSTI; NTIS; INIS; GPO Dep. 
19:3310 OSTI; NTIS; INIS; GPO Dep. 
19:3311 OSTI; NTIS; INIS; GPO Dep. 
19:3312 OSTI; NTIS; INIS; GPO Dep. 
19:3313 OSTI; NTIS; INIS; GPO Dep. 


DE94003069 MF-902 
DE94003070 MF-902 
DE94003071 MF-902 
DE94003072 MF-902 
DE94003073 MF-902 
DE94003074 MF-902 
DE94003075 MF-902 


mmmmmmm 
a ae ae ae ae 
© © 2 1 © 9 © 
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DOE/AL/65030— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


DOE/AL/65030— 


T3 19:5133 OSTI; NTIS; GPO Dep. E 1.99: DE94002018 MF-706 
DOE/BC- 

93000166 19:2993 OSTI; NTIS; GPO Dep. E 1.99: DE93000166 PC-122 

93000174 19:2994 OSTI; NTIS; GPO Dep. E 1.99: DE93000174 PC-122 

94000102 19:2995 OSTI; NTIS; GPO Dep. E 1.99: DE94000102 PC-122 
DOE/BC/14204— 


15 19:2986 OSTI; NTIS; GPO Dep. E 1.99: DE94002427 MF-122 
DOE/BC/14474— 


16 19:2987 OSTI; NTIS; GPO Dep. E 1.99: DE94003566 MF-122 
DOE/BC/14476— 


T1 19:2982 OSTI; NTIS; GPO Dep. E 1.99: DE94002429 MF-122 
DOE/BC/14652-— 


T1 19:2988 OSTI; NTIS; GPO Dep. E 1.99: DE94002428 MF-122 
DOE/BC/14853-— 


5 19:2989 OSTI; NTIS; GPO Dep. E 1.99: DE94003383 MF-122 
DOE/BC/14861— 


i 19:2990 OSTI; NTIS; GPO Dep. E 1.99: DE94003597 MF-126 
DOE/BC/14882- 


4 19:4645 OSTI; NTIS; GPO Dep. E 1.99: DE94003569 MF-122 
DOE/BC/14899— 

4 19:2991 OSTI; NTIS; GPO Dep. E 1.99: DE93000169 PC-122 

8 19:2992 OSTI; NTIS; GPO Dep. E 1.99: DE93000175 PC-122 
DOE/BP- 

1781 19:3842 OSTI; NTIS; GPO Dep. E 1.99: DE94002338 MF-900 

2077 19:5259 See DOE/EIS—0162-Vol.3 

2087 19:4056 OSTI; NTIS; GPO Dep. E 1.99: DE94000941 MF-S900 

2195 19:3987 OSTI; NTIS; GPO Dep. E 1.99: DE94000942 MF-900 

2213 19:4057 OSTI; NTIS; GPO Dep. E 1.99: DE94000943 MF-900 
DOE/BP/21985— 


6 19:5255 OSTI; NTIS; GPO Dep. E 1.99: DE93018979 MF-902 
DOE/BP/25174— 


13 19:4058 OSTI; NTIS; GPO Dep. E 1.99: DE94002332 MF-920 
DOE/CE/15370— 


T15 19:4059 OSTI; NTIS; GPO Dep. E 1.99: DE94001648 MF-350 
DOE/CE/23810— 

22C 19:4060 OSTI; NTIS; GPO Dep. E 1.99: DE94003609 MF-350 

23 19:4812 OSTI; NTIS; GPO Dep. E 1.99: DE94001794 MF-350 

24 19:4061 OSTI; NTIS; GPO Dep. E 1.99: DE94001795 MF-350 
DOE/CE/27504— 


T4 19:4319 OSTI; NTIS; GPO Dep. E 1.99: DE94001442 MF-350 
DOE/CH/10093- 


189 19:4291 OSTI; NTIS; GPO Dep. E 1.99: DE93000054 PC-310 
DOE/CH/10367— 


T1 19:3089 OSTI; NTIS; INIS; GPO Dep. : DE94002767 MF-814 
DOE/CH/10503— 


1 19:3968 OSTI; NTIS; INIS; GPO Dep. 99: DE93011730 MF-S00 
DOE/DP- 


0119 19:4860 OSTI; NTIS; GPO Dep. .99: DE93040566 MF-700 
DOE/EA- 
0587-Add. 19:3841 OSTI; NTIS; GPO Dep. .99: DE93016755 MF-630 
0611 19:3840 OSTI; NTIS; GPO Dep. 99: DE93016642 MF-630 
0622 19:3127 OSTI; NTIS; INIS; GPO Dep. .99: DE93016885 MF-630 
0792(ES) 19:5256 OSTI; NTIS; INIS; GPO Dep. 99: DE93017002 MF-702 
0826 19:5257 OSTI; NTIS; GPO Dep. .99: DE93017297 MF-630 
0841 19:3314 OSTI; NTIS; GPO Dep. .99: DE94001266 MF-502 
0850 19:5258 OSTI; NTIS; INIS; GPO Dep. .99: DE93019113 MF-630 
0873 19:3254 OSTI; NTIS; INIS; GPO Dep. 99: DE94003359 MF-630 
DOE/EE- 


12929-H1 19:3462  OSTI; NTIS; GPO Dep. 
DOE/EH- 

0280 195103 OSTI; NTIS; INIS; GPO Dep. 

0339 19:3315  OSTI; NTIS; GPO Dep. 
DOE/EIA- 

0035(93/09) 19:3975 OSTI; NTIS; GPO; GPO Dep. 

0035(93/10) 19:3976  OSTI; NTIS; GPO; GPO Dep. 

0035(93/11) 19:3977.  OSTI; NTIS; GPO; GPO Dep. 
0109/93/10) 19:3012  OSTI; NTIS; GPO; GPO Dep. 
0130(93/10) 19:3039 OSTI; NTIS; GPO; GPO Dep. 
0130(93/11) 19:3040  OSTI; NTIS; INIS; GPO; GPO Dep. 
0174(92) 19:3455  OSTI; NTIS; GPO; GPO Dep. 


© 


DE94001562 MF-251 


DE94000757 MF-630 
DE94001563 MF-600 


88 


DE94000523 MF-950 
DE94001892 MF-950 
DE94003579 MF-940 
DE94002561 MF-950 
DE94003090 MF-950 
DE94003693 MF-950 
DE94003401 MF-950 


eae ot ot ot 
8888888 
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DOE/ER/14147— 


Report Abstract 


Source of Order 
Number Number 


Distribution 
Availability Number 


0202(93) 
0202(93/3Q) 
0216(92) 
0226(93/08) 
0226(93/09) 
0376(91) 
0380(93/11) 
0469(92) 
0478(92) 
0520(93/10) 
0535(92) 
0538(93/94-3) 
0538(93/94-4) 
osseisuroe. 5) 
0538(93/94-6) 
0538(93/94-7) 
0538(93/94-8) 
0543(93/2Q) 
0555(93)/2 


19:3961 
19:3962 
19:3042 
19:3988 
19:3989 
19:3990 
19:3013 
19:3993 
19:3095 
19:3014 
19:3015 
19:3016 
19:3017 
19:3018 
19:3019 
19:3020 
19:3021 
19:3978 
19:3864 


OSTI; NTIS; INIS; GPO; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; GPO; INIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


GPO; GPO Dep. 
GPO; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO; GPO Dep. 


GPO; GPO Dep. 


GPO; INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO; GPO Dep. 
GPO; GPO Dep. 


° 
3 


DE93019395 
DE93018252 
DE94002516 
DE93019472 
DE93041288 
DE93040772 
DE94003239 
DE94002951 
DE94002518 
DE94002562 
DE94002541 
DE94002271 
DE94003536 
DE94002962 
DE94003367 
DE94003405 
DE94003861 
DE94000663 
DE94000627 


Category 


MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 


vier ebeneeeereerenuet 
SSSSESESESESESSESESSES 


0572 19:3022 OSTI; NTIS; GPO; INIS; GPO Dep. 
DOE/EIS— 


0162-Vol.3 
0191D-234 
DOE/EM-— 
0097 19:3090 OSTI; NTIS; INIS; GPO Dep. 
0110P 19:3128 OSTI; NTIS; INIS; GPO Dep. 
DOE/ER- 
0601P 19:3935 OSTI; NTIS; GPO Dep. 
0603T 19:5977 OSTI; NTIS; INIS; GPO Dep. 
30194-Vol.1 19:3865 OSTI; NTIS; GPO Dep 


DE94001886 MF-950 


19:5259 OSTI; NTIS; GPO Dep. 
19:3316 OSTI; NTIS; INIS; GPO Dep. 


DE93017389 
DE94003526 


MF-630 
MF-511 


© © 
© © 


DE94002852 
DE94003841 


MF-940 
MF-902 


© © 


—_ 
© © 


DE94000631 
DE94001712 
DE94002377 


PC-402 
MF-427 
MF-402; 
MF-105 
MF-402; 
MF-105 


mmmm mm mm mMmmmmmmmmmmoommommmm 
i eikash 
%@ © 
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30194-Vol.2 19:4292 OSTI; NTIS; GPO Dep. 


+ 
© 
© 


DE94002378 


DOE/ER/00038— 

3651 19:4674 OSTI; NTIS; GPO Dep. 
DOE/ER/12128— 

2 19:4505 OSTI; NTIS; GPO Dep. 
DOE/ER/12896— 


1 19:3660 OST; NTIS; INIS; GPO Dep. 
DOE/ER/12898— 


1 19:3556 OSTI; NTIS; INIS; GPO Dep. 
DOE/ER/12974— 


1 19:3737 OSTI; NTIS; GPO Dep. 
DOE/ER/13289— 


a 19:4646 OSTI; NTIS; GPO Dep. 
DOE/ER/13434— 


1 19:4617 OSTI; NTIS; GPO Dep. 
DOE/ER/13438— 


m 
8 


DE94003690 MF-401 


DE94001865 MF-404 


DE94002770 MF-406 


DE94002938 MF-405 


DE94000744 MF-400 


DE94003628 MF-401 


DES94003291 MF-401 


19:4673 OSTI; NTIS; GPO Dep. 


DE94001727 MF-401 


T1 
DOE/ER/13463— 


10 19:4618 OSTI; NTIS; GPO Dep. 
DOE/ER/13484— 


< 19:4813 OSTI; NTIS; GPO Dep. 
DOE/ER/13569— 


8 19:4647 OSTI; NTIS; GPO Dep. 
DOE/ER/13678— 


52 19:5315 OSTI; NTIS; GPO Dep. 
DOE/ER/13786— 


T4 19:4619 OSTI; NTIS; GPO Dep. 
DOE/ER/13836— 
6 


DE94003663 MF-401 


DE94003952 MF-404 


DE94003650 MF-401 


DE94003023 MF-401 


DE94003286 MF-401 


19:4648 OSTI; NTIS; GPO Dep. 


DE94001640 MF-401 


DOE/ER/13977—- 
6 19:4738 
DOE/ER/13996— 
4 19:4620 
DOE/ER/14028— 
3 


OSTI; NTIS; GPO Dep. 


DE94000786 MF-406 


OSTI; NTIS; GPO Dep. 


DE94003158 MF-401 


19:5331 OSTI; NTIS; GPO Dep. DE94003113 MF-408 


DOE/ER/14113— 


Z 19:4649 
DOE/ER/14147-— 


3 19:4788 


OSTI; NTIS; GPO Dep. DE94003168 MF-403 


OSTI; NTIS; GPO Dep. DE93041226 MF-406 
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DOE/ER/14279— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
DOE/ER/14279-— 


T1 19:5332 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001051 MF-401 
DOE/ER/14283— 


1 19:5788 OSTI; NTIS; GPO Dep. E 1.99: DE94002335 MF-401 
DOE/ER/40128— 


T7 19:4861 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001649 MF-414 
DOE/ER/40150—- 


222 19:4913 OSTI; NTIS; GPO Dep. E 1.99: DE93017453 MF-406 
239 19:5570 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93040858 MF-414 


243 19:4914 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001820 MF-414 
DOE/ER/40246— 


8 19:5742 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001740 MF-413 
DOE/ER/40343— 


% 19:5707 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94000658 MF-413 
DOE/ER/40344— 


7 19:5677 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001446 MF-413 
DOE/ER/40410- 


5 19:5743 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001641 MF-413 
DOE/ER/40415— 


20 19:5701 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94003390 MF-413 
DOE/ER/40427-— 


10-N93 19:5614 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94002729 MF-413 
DOE/ER/40503— 


“ 19:4915 OSTI; NTIS; GPO Dep. E 1.99: DE94000965 MF-406 
DOE/ER/40527- 


T3 19:4862 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94003117 MF-414 
DOE/ER/40546— 


T3 19:5641 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001357 MF-414 
DOE/ER/40581-— 


3 19:5571 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001793 MF-414 
DOE/ER/40623— 


2 19:5678 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001799 MF-414 
DOE/ER/40664— 


= 19:5642 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94002673 MF-414 
DOE/ER/40669- 


3 19:4828 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94002597 MF-414 
DOE/ER/40698— 


2 19:5615 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94001178 MF-414 
DOE/ER/45132- 


8 19:4650 OSTI; NTIS; GPO Dep. E 1.99: DE94003112 MF-410 
DOE/ER/45191- 


23 19:4561 OSTI; NTIS; GPO Dep. E 1.99: DE94002731 MF-404 
DOE/ER/45217- 


8 19:4562 OSTI; NTIS; GPO Dep. E 1.99: DE94003165 MF-404 
DOE/ER/45220— 


T4 19:3845 OSTI; NTIS; GPO Dep. E 1.99: DE94003116 MF-404 
DOE/ER/45267- 


7 19:5812 OSTI; NTIS; GPO Dep. E 1.99: DE94002405 MF-406 
DOE/ER/45329— 


T1 19:4563 OSTI; NTIS; GPO Dep. E 1.99: DE94003858 MF-401 
DOE/ER/45347-— 


33 19:5813 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94002674 MF-410 
DOE/ER/45370- 


T1 19:4564 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94003660 MF-411 
DOE/ER/45414— 


3 19:4506 OSTI; NTIS; GPO Dep. E 1.99: DE94003164 MF-401 
DOE/ER/45445— 


9 19:5823 OSTI; NTIS; GPO Dep. E 1.99: DE94001447 MF-413 
DOE/ER/53217- 


T2 19:5978 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94000712 MF-427 
DOE/ER/60113— 


T4 19:5134 OSTI; NTIS; GPO Dep. E 1.99: DE93040308 MF-402 


TS 19:5135 OSTI; NTIS; GPO Dep. E 1.99: DE93040309 MF-402 
DOE/ER/60245— 


T2 19:5462 OSTI; NTIS; GPO Dep. E 1.99: DE93040082 MF-402; 
MF-403 
DOE/ER/60304— 


9 19:5136 OSTI; NTIS; GPO Dep. E 1.99: DE93019934 MF-402 
DOE/ER/60374— 


T4 19:5260 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93019595 MF-402 
TS 19:5446 OSTI; NTIS; GPO Dep. E 1.99: DE93019593 MF-402 
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Report 
Number 


DOE/ER/60455— 
Dob/enveosss- 
DOE/ERV60S79- 
pomenene- 
poe/eRveces1 - 
DOE/ERs0e32- 


DOE/ER/61010— 
T14 


DOE/ER/61064— 
3 
T2 
DOE/ER/61072- 
5 


DOE/ER/61361- 
2 
DOE/ER/61365— 
T1 
DOE/ER/61457- 
T1 
DOE/ER/61477-— 


’ 
DOE/ER/75772- 
1 
DOE/ER/75778- 
1-App.13.5 
DOE/ER/75849- 
1 
DOE/ER/79124- 
TI 
DOE/ER/80910- 
94/C0267 


DOE/ER/81229— 
93/0193 
DOE/ER/81453— 
94/C0261 
DOE/ET/10815— 

207 

223 
DOE/ET/15601— 

T58 
DOE/ET/51013- 

303 
DOE/ET/S3088— 

633 
DOE/EV/03688— 


T1 
DOE/FE/61679— 

T27 
DOE/FTR- 

93013716 


Abstract 


Number 


19:5377 


19:5137 


19:5261 


19:5339 


19:5447 


19:5138 


19:5139 


19:5140 


19:5141 


19:5142 


19:5143 


19:5144 


19:5145 


19:5146 


19:3936 


19:3848 


19:3866 


19:4978 


19:4014 


19:2901 


19:4015 


19:2894 
19:3998 


19:3999 


19:5979 


19:5980 


19:5147 


19:5262 


Source of 

Availability 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 
DE94003834 
DE94001741 
DE93040081 
DE94001899 
DE94001742 
DE94003111 
DE94002777 
DE94001146 
DE94001145 
DE94000970 
DE93040686 
DE94000865 
DE94001724 
DE93019458 
DE94003838 
DE93041298 
DE94003535 
DE94001222 


DE94001923 


DE93019287 
DE94002982 


DE94003603 
DE94003833 


DE94000910 
DE94001565 
DE94003366 
DE93017968 


DE93041334 


DOE/ND/01570— 


Distribution 
Category 
MF-408 
MF-402 
MF-402 
MF-408 
MF-408 
MF-402 


MF-401; 
MF-402 


MF-402 
MF-402 


MF-402 
MF-402 
MF-406 
MF-402 
MF-402 
MF-400 
MF-402 
MF-400 
MF-414 


MF-110; 
MF-115 


MF-406 
MF-110 


MF-112 
MF-112 


MF-112 
MF-421 
MF-420 
MF-902 


MF-101 


19:3995 OSTI; NTIS (US Sales Only); GPO Dep. 


m 
8 


DE93013716 MF-700 
DE93016210 MF-500 
DE93017326 MF-706; 

MF-712 
DE93017870 MF-902 


93016210 19:5454 OST!; NTIS (US Sales Only); GPO Dep. 
93017326 19:4916 OSTI; NTIS (US Sales Only); GPO Dep. 


mm 
88 


93017870 19:3317  OSTI; NTIS (US Sales Only); GPO Dep. 
DOE/D- 

10054(92) 19:3133 OSTI; NTIS; INIS; GPO Dep. 

10057(92) 19:3134  OSTI; NTIS; GPO Dep. 

10253 19:3318 | OSTI; NTIS; INIS; GPO Dep. 

22108 195317 OSTI; NTIS; INIS; GPO Dep. 

22109 19:5318 | OSTI; NTIS; GPO Dep. 
DOE/D/01570— 


T169 19:2996 OSTI; NTIS; GPO Dep. 


m 
ot 


DE94002936 MF-940 
DE94002935 MF-902 
DE93016684 MF-3900 
DE94002880 
DE94002879 


m mmmmm 
8 88883 8 


_ 


DE93000167 PC-122 
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3489 
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3470 
DOE/MC/26233- 
3459 
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3472 
3484 
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94/C0254 
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19:3502 


19:2960 


19:3029 


19:5264 
19:3136 


19:4016 


19:3503 


19:2950 


19:3030 
19:3031 


19:4017 


19:4018 


19:2906 


19:4019 


19:2961 


19:2907 


19:3046 


Source of 
Availability 


OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


OSTI (Free of Charge) 
OSTI (Free of Charge); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE93000168 


DE94003632 
DE94002419 
DE94001365 
DE94003309 
DE94002771 


7194001581 
T194001580 


DE94002919 
DE94002937 


DE94000020 


DE94000018 
DE94000019 


DE94002818 
DE94002967 
DE94000037 
DE94000038 
DE94001912 
DE94000022 


DE94000021 


DE94000026 
DE94000027 


DE94003192 
DE94000009 
DE94000002 


DE94000011 
DE94000012 


DE94002963 
DE94001919 
DE94001733 
DE94000010 
DE94001735 
DE94002819 


DE94000004 


Distribution 
Category 


PC-122 


MF-250 
MF-500 
MF-333 
MF-251 
MF-254 


PC-960 
PC-960 


MF-940 
MF-940 


MF-103; 
MF-106; 
MF-109 


MF-124 
MF-107 


MF-107 
MF-111 
PC-111 
PC-111 
MF-111 
PC-103 
MF-122; 
MF-123; 
MF-132 


MF-106 
MF-103 


MF-110 
PC-111 
MF-106 


MF-132 
MF-132 


MF-110 
MF-110 
MF-109 
PC-110 
MF-103 
MF-109 


MF-103; 
MF-123 
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DOE/MC/27364— 


3468 


DOE/MC/27394— 


94/C0247 


DOE/MC/28020— 


94/C0272 


DOE/MC/28055— 


94/C0251 
94/C0253 


DOE/MC/28060— 


3509 


DOE/MC/28087- 


3518 


DOE/MC/28130- 


3521 


DOE/MC/28138- 


3482 


DOE/MC/29224— 


94/C0262 


DOE/MC/29234— 


94/C0238 


DOE/METC/C— 


94-7108 
94/7103 
94/7109 
94/7110 
94/7111 


DOE/MT/92001— 


2 
DOE/MWIP- 
3-Vol.2 

DOE/NBM- 
94000014 


94000015 


DOE/NV/10630— 


65 


DOE/NV/10845— 


19 
21 
DOE/OR- 


01-1115-D3 
01-1151-D1 
01-1161-V1-D1 
01-1173-D1 


1152-D1 


DOE/OR/00033- 


T539 
T557 


T558 
T559 
T570 


DOE/OR/21607— 


T2 


DOE/OR/21950- 


234 


DOE/OR/22089— 


3 
5 


DOE/PC/79668— 


TS 


DOE/PC/79796— 


T34 
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Number 


19:2962 


19:4020 


19:4822 


19:4021 
19:4022 


19:4293 


19:3032 


19:3033 


19:3041 


19:4023 


19:3504 
19:3035 
19:4326 
19:4024 


19:4025 
19:3505 


19:3024 


19:3137 


19:4026 


19:4027 


19:3319 


19:5319 
19:5104 


19:3320 
19:3321 
19:3322 
19:3323 
19:3324 


19:3669 
19:3670 


19:3138 
19:5378 
19:3671 
19:3139 
19:3316 


19:3458 
19:5464 


19:4000 


19:2963 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See DOE/EIS-0191D-234 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE94000007 


DE94001921 
DE94002704 


DE94002973 
DE94002961 


DE94000039 


DE94002823 
DE94002822 
DE94002811 


DE94002981 


DE94001916 
DE94001910 
DE94001913 
DE94001914 


DE94001911 
DE94003928 


DE94003322 
DE93040579 
DE94000014 
DE94000015 
DE93019588 


DE94003514 
DE94000461 


DE94001880 
DE94001951 
DE94002755 
DE94003336 
DE94002584 


DE94000833 
DE94000851 


DE94000852 
DE94001401 
DE94001413 


DE94000855 


DE94001614 
DE94001615 


DE94002391 


DE94002392 


DOE/PC/79796— 


Distribution 
Category 


PC-103; 
PC-106; 
PC-111 


MF-110 
MF-115 


MF-110 
MF-110 


MF-103; 
MF-107 


MF-132 
MF-126 
MF-132 


MF-110; 
MF-114 


MF-111 


MF-123 
MF-111 

MF-110 
MF-110 
MF-104; 
MF-106; 
MF-111 


MF-122 
MF-902 


MF-110; 
MF-114 
MF-110 


MF-702 


MF-703 
MF-703 


MF-902 
MF-902 
MF-902 
MF-902 
MF-902 


MF-523 
MF-406; 
MF-413 
MF-940 
MF-407 
MF-405 


MF-402 


MF-250 
MF-250 


MF-112 


MF-104 
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T8 
DOE/PC/88697— 
T8 
DOE/PC/88881-— 
T20 
DOE/PC/89651-— 
TS 
DOE/PC/89653— 
T11 
T9 
DOE/PC/89768— 
T14 
DOE/PC/89774— 
T9 
DOE/PC/90018— 
ae: 
DOE/PC/90044— 
11 
DOE/PC/90046— 
T2 
T3 
1S 
Té6 
DOE/PC/90047— 
T8 
T9 
DOE/PC/90056— 
T12 
DOE/PC/90180— 
T8 
DOE/PC/90284— 
11 
DOE/PC/90285— 
Ti1 
DOE/PC/90293— 
T10 
DOE/PC/90305— 
T12 
DOE/PC/90309— 
12 
DOE/PC/90311-— 
12 
DOE/PC/90544— 
T9 
DOE/PC/90547-— 
T12 
DOE/PC/90550— 
T10 
DOE/PC/91034— 
T2 
T3 
T4 
TS 
DOE/PC/91039— 
7 


DOE/PC/91040— 
25 
DOE/PC/91043- 
T7 
DOE/PC/91050— 
T4 
DOE/PC/91054— 
7 
DOE/PC/91055— 
T4 
DOE/PC/91154— 
Té6 
DOE/PC/91155— 
T4 
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Number 
19:2908 
19:2964 
19:2896 
19:3513 


19:3515 
19:3514 


19:3516 
19:4717 
19:3431 
19:2909 
19:2910 
19:2911 
19:2912 
19:2913 


19:2914 
19:2915 


19:2916 
19:2959 
19:2941 

19:3517 
19:4621 

19:2917 
19:4001 

19:2897 
19:2965 
19:3518 
19:3519 
19:2918 
19:2919 
19:2920 
19:2921 

19:2922 
19:2923 
19:2924 
19:2925 
19:3009 
19:2926 
19:3506 


19:3507 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


Order 
Number 
DE94002394 
DE94002390 
DE94002168 
DE94001971 


DE94003295 
DE94002339 


DE94001962 
DE94002171 
DE94002340 
DE94002152 
DE94002158 
DE94002159 
DE94002161 
DE94002661 


DE94002178 
DE94002653 


DE94002662 
DE94003303 
DE94001961 
DE94001979 
DE94001977 
DE94001976 
DE94002384 
DE94001953 
DE94002026 
DE94002396 
DE94001964 
DE94001982 
DE94002398 
DE94002399 
DE94002400 
DE94002180 
DE94002004 
DE94002166 
DE94002660 
DE94002167 
DE94003307 
DE94002667 


DE94002666 


Distribution 
Category 
MF-108 
MF-104 
MF-102 
MF-105 


PC-105 
PC-105 


MF-105 
MF-104 
PC-104 
MF-109 
MF-108 
MF-108 
MF-108 
MF-108 


MF-108 
PC-108 


MF-108 
MF-113 
MF-113 
MF-104 
MF-113 
MF-113 
MF-105 
MF-117 
PC-105 
MF-104 
MF-105 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-104 


MF-112 
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DOE/PC/91161— 
LS 

DOE/PC/91162— 
T7 

DOE/PC/91164— 
1? 


DOE/PC/91257- 
T18 

DOE/PC/91281-— 
we 

DOE/PC/91284— 


z 
DOE/PC/91294— 
T7 


DOE/PC/91299— 
12 
DOE/PC/91300— 
T6 
DOE/PC/91303— 
bits 
DOE/PC/91305— 
cL 
DOE/PC/91306— 
EN 
DOE/PC/91307- 
T8 
T9 
DOE/PC/91308— 
8 
DOE/PC/91310— 
17 
DOE/PC/91343— 
T2 
DOE/PC/91344— 
TS 
DOE/PC/91347— 
TS 
DOE/PC/92106— 
T2 
DOE/PC/92109— 
Ve 
DOE/PC/92110— 
T3 
DOE/PC/92111- 
T3 
DOE/PC/92113— 
T2 
DOE/PC/92121- 
T3 
DOE/PC/92147— 
2 


3 
DOE/PC/92158— 
T1 
DOE/PC/92160- 
T3 
DOE/PC/92176— 
T4 
DOE/PC/92207- 
T3 
DOE/PC/92521- 
T41 
DOE/PC/92540- 
T3 
DOE/PC/92542- 
T3 
DOE/PC/92544— 
4 
DOE/PC/92582- 
1 
3 


Abstract 
Number 
19:4823 
19:4824 
19:2898 
19:2927 
19:2928 
19:2939 
19:2966 
19:2942 
19:2943 
19:4651 

19:2944 
19:2951 


19:2929 
19:2967 


19:2968 
19:2945 
19:4672 
19:3520 
19:3521 
19:5080 
19:4652 
19:2930 
19:3038 
19:3036 
19:2931 


19:2932 
19:2933 


19:3508 
19:3522 
19:2946 
19:2899 
19:3523 
19:4789 
19:4353 
19:5081 


19:5148 
19:2952 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


Order 
Number 
DE94002169 
DE94002664 
DE94001972 
DE93041259 
DE94002170 
DE94003571 
DE94002174 
DE94002386 
DE94003297 
DE94001978 
DE94001956 
DE94003599 


DE94001969 
DE94002393 


DE94002385 
DE94002395 
DE94002663 
DE94002165 
DE94001973 
DE94002177 
DE94002655 
DE94002164 
DE94001970 
DE94003305 
DE94003302 


DE94002154 
DE94002050 


DE94002760 
DE94002163 
DE94003299 
DE94002153 
DE93019791 
DE94003298 
DE94002665 
DE94001959 


DE94003594 
DE94003595 


DOE/PC/92582-— 


Distribution 
Category 
MF-104 
MF-104 
MF-102 
PC-102 
MF-108 
MF-117 
MF-113 
MF-102 
MF-108 
MF-102 
MF-102 
MF-105 


MF-113 
MF-113 


MF-104 
MF-113 
MF-105 
MF-105 
MF-105 
MF-114 
MF-121 
MF-108 
MF-125 
MF-113 
MF-108 


MF-108 
MF-108 


MF-104 
MF-104 
MF-113 
MF-102 
MF-105 
MF-117 
MF-114 
MF-113 


MF-105 
MF-105 
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DOE/RL- 


Report 
Number 


DOE/RL— 
90-0025-Rev.1 
92-43 
93-03 


93-70-Rev.1 


DOE/SF/19043— 
T4 

DOE/SR/18267— 
1 

DOE/WIPP- 


Abstract 
Number 


19:3141 
19:3255 
19:3142 


19:3143 


19:3639 
19:4320 


19:3144 
19:3145 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE94003465 
DE94003904 
DE94001240 


DE94003123 


DE93019086 
DES4002902 


DE94003901 
DE94002351 


Distribution 


Category 


MF-940 
MF-902 
MF-630; 
MF-721 
MF-630; 
MF-721 


MF-528 
MF-721 


MF-903 
MF-721 


19:3776 OSTI; NTIS (US Sales Only); GPO Dep. 

19:3777 OSTI; NTIS (US Sales Only); GPO Dep. 

19:3804 OSTI; NTIS (US Sales Only); GPO Dep. 

19:3778 OSTI; NTIS; GPO Dep. 

19:3779 OSTI; NTIS (US Sales Only); GPO Dep. 

19:3780 OSTI; NTIS (US Sales Only); GPO Dep. 
67-1-3-Del.Ver. 19:3781 OSTI; NTIS (US Sales Only); GPO Dep. 


DE94003180 MF-700 
DE94003179 MF-700 
DE94003184 MF-700 
DE94003178 MF-700 
DE94003181 MF-700 
DE94003182 MF-700 
DE94003183 MF-700 


888888 % 


DTH-ISVA-PR- 
74 
DTP— 
93/36. 
Dubne-E2- 
93-259 
EDF— 
93-NM-00005 
93-NM-00006 
93-NM-00007 
93-NM-00030 
EGG-— 
11265-5002 
2618 
2702 
2710 
EGG-EE-— 
10723 
10829 
EGG-ERD- 
10422 
EGG-ESQ- 
10185(92) 
EGG-GEO- 


19:4790 
19:5770 
19:5567 
19:4062 
19:4063 
19:4064 
19:4507 
19:5111 
19:3819 
19:2934 
19:3325 


19:4337 
19:5088 


19:3146 


19:3147 


OSTI; NTIS 

See RAL—93-032 

See BONN-HE-93-23 

OSTI; NTIS (US Sales Only) 


( 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
See NUREG/CR-5642 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


DE94721961 


DE94716393 
DE94716386 
DE94716384 
DE94608731 
DE93019850 


DE94002603 
DE94002604 


DE94002807 
DE94002806 


DE94002834 


DE94002851 


10798 19:5265 OSTI; NTIS (documentation only); ESTSC (com- : DE94002877 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; INIS; GPO Dep. 


EGG-M- 
93127 
93330 

EGG-ms- 
10642 

EGG-NRE- 
10803 

EGG-PIR- 
10633(2Q-93) 

EGG-WM- 
10477 
10728 
10823 
10827 

EGG-WTD- 
10663 
10703 

10771 
10812 


ERA-NRE- 
93-055 
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19:5857 
19:4792 


19:3148 
19:3805 
19:3937 
19:3149 
19:3150 
19:4653 
19:4654 
19:5266 
19:4740 


19:3151 
19:3326 


19:3782 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


mm m 
8 8 8 


mmmm mmmm 
8888 8888 


m 
8 


DE94002894 
DE93018949 


DE94002809 
DE94002839 
DE94002837 
DE94002878 
DE94002899 
DE94002810 
DE94002843 
DE94002850 
DE94002876 


DE94002842 
DE94002838 


DE94002889 





Report 
Number 


ESM— 

51 

56 
ETDE-GB- 

517 

519 

520 
ETDE/JP-mf- 


Abstract 
Number 


19:5792 
19:5799 


19:3843 
19:3386 
19:3996 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Oniy); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


GPO 
Dep. 


Order 
Number 


DE94609848 
DE94609858 


DE94717953 
DE94725258 
DE94725259 


FEL 


Distribution 
Category 


94725198 19:3925 OSTI; NTIS; Available from New Energy and 


Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 
94725199 OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 


DE94725198 


DE94725199 


ETDE/PUB-— 
3(Rev.1) 
ETEC-— 
92-20085 
ETSU-B- 
1205-P4 
1205-P5 
1265 
ETSU-S— 
1218-P5 
1233-P1 
1233-P2 
1233-P3 
1233-P4 
1233-P5 
1294-P1 
1294-P2 
1350 
ETSU-W- 


11/00342/01/06/REP 
11/00342/02/04/REP 
13/00363/REP 
42/00349/REP 
44/00150/REP 
44/00259/REP 


ETSU-WN- 
7053 
7054 
7055 
7056 

EUR- 
14408 
14411 
14470 
14530 
14595 
14604 
14687 
14693 
14764 
15155 


19:3938 


19:3515 


19:3407 
19:3408 
19:3388 


19:3448 
19:3449 
19:3450 
19:3451 
19:3452 
19:3453 
19:3443 
19:3444 
19:4065 


19:3473 
19:3474 
19:3475 
19:3476 
19:3477 
19:3478 


19:3467 
19:3468 
19:3469 
19:3470 


19:4354 
19:5149 
19:5267 
19:3661 
19:3152 
19:4565 
19:3662 
19:4566 
19:4741 


OSTI; NTIS 
See DOE/PC/89653-T1 1 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
) 
) 
) 
) 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE93017267 


DE94717956 
DE94717955 
DE94725266 


DE94717923 
DE94717924 
DE94717925 
DE94725260 
DE94717926 
DE94717927 
DE94725263 
DE94725264 
DE94725262 


DE94725265 
DE94725267 
DE94725269 
DE94725268 
DE94725261 
DE94717954 


DE94725281 
DE94725282 
DE94725279 
DE94725280 


T194608679 
T194608870 
TI94608823 
T1I94609455 
TI94609418 
T194608759 
T194609435 
TI94608803 
T1I94609162 


19:5727 OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 


T194003274 


FE-MIT- 
92111-3 

FEI- 
2048 
2168 
2241 
2255 
2259 
2260 
2270 
2275 
2278 


19:3038 


19:5800 
19:5744 
19:5928 
19:5844 
19:5773 
19:5801 
19:5774 
19:5775 
19:5776 


See DOE/PC/92111-T3 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE94608245 
DE94608214 
DE94608463 
DE94608418 
DE94608236 
DE94608246 
DE94608237 
DE94608238 
DE94608239 
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FEI 


Report 
Number 


2281 


Abstract 
Number 


19:5745 


Source of 
Availability 


OSTI; NTIS (US Sales Only 


Order 
Number 


DE94608215 


Distribution 
Category 


DE94608247 
DE94608240 
DE94607651 


) 
2287 19:5802 OSTI; NTIS (US Sales Only) 
2292 19:5777 OSTI; NTIS (US Sales Only) 
2296 19:4884 OSTI; NTIS (US Sales Only) 
FEMP-— 
2301 19:5268 OSTI; NTIS; INIS; GPO Dep. 
2308 19:3867 OSTI; NTIS; INIS; GPO Dep. 
2309 19:3327 OSTI; NTIS; INIS; GPO Dep. 
FEMP/SUB- 
069 19:3328 OSTI; NTIS; INIS; GPO Dep. 
FNAL-TM- 
1831 19:4355 OSTI; NTIS; GPO Dep. 
1858 19:4742 OSTI; NTIS; INIS; GPO Dep. 
FNAL/C— 
93/215 19:4980 OSTI; NTIS; INIS; GPO Dep. 
93/250 19:4981 OSTI; NTIS; INIS; GPO Dep. 
93/279-E 19:5643 OSTI; NTIS; INIS; GPO Dep. 
93/286 19:5644 OSTI; NTIS; INIS; GPO Dep. 
93/287 19:5645 OSTI; NTIS; INIS; GPO Dep. 
93/300-E 19:4917 OSTI; NTIS; INIS; GPO Dep. 
93/303 19:5646 OSTI; NTIS; INIS; GPO Dep. 
93/306 19:5647 OSTI; NTIS; INIS; GPO Dep. 
93/309 19:4918 OSTI; NTIS; INIS; GPO Dep. 
93/321-A 19:5508 OSTI; NTIS; INIS; GPO Dep. 
FNAL/Pub- 
93/298-A 19:5509 OSTI; NTIS; INIS; GPO Dep. 
93/322-A 19:5510 OSTI; NTIS; INIS; GPO Dep. 
GA-A- 
21415 19:5981 OSTI; NTIS; INIS; GPO Dep. 
21427 19:5982 OSTI; NTIS; INIS; GPO Dep. 
21431 19:5983 OSTI; NTIS; INIS; GPO Dep. 
GRE 
93/0118 19:3037 OSTI; NTIS; GPO Dep. 
HEP-TH- 
9306163 19:5567 
9307056 19:5568 
HW- 
22081 19:3153 OSTI; NTIS (US Sales Only); GPO Dep. 
26457 19:3066 OSTI; NTIS (US Sales Only); GPO Dep. 
27968-Del. 19:3067 OSTI; NTIS (US Sales Only); GPO Dep. 
31182 19:3068 OSTI; NTIS (US Sales Only); GPO Dep. 
31989 19:3069 OSTI; NTIS (US Sales Only); GPO Dep. 
32875 19:3070 OSTI; NTIS (US Sales Only); GPO Dep. 
33282-RD 19:3071 OSTI; NTIS (US Sales Only); GPO Dep. 
D; 
); 
); 
); 


DE94003189 
DE94002551 
DE94002555 


mmm 
ping ea 
oo 
88s 


at 
ie] 
© 


DE94002553 


DE94003365 
DE94000590 


mm om 
ab seh 
© © 
oe 


DE94002430 
DE94001514 
DE94001220 
DE94002304 
DE94003361 
DE94002432 
DE94003362 
DE94003364 
DE94002431 
DE94003001 


eee ea ek ot et Ce 
©0LODLXOD OL LEO 


H©HHHHHYOOYOO 


DE94003003 
DE94003002 


—_ > 
© © 
oo 


DE94002746 
DE94002890 
DE94001215 


ak ak ok 


mmmm mm mmmmmmmmmm 
© © © 
© © © 


an 
© 
© 


DE94001845 


See BONN-HE-93-23 
See BONN-HE-93-24 


DE94003764 
DE94003757 
DE94003763 
DE94003758 
DE94003759 
DE94003760 
DE94003761 
DE94003762 
DE94001622 
DE94003753 
DE94001624 
DE94001621 
DE94003742 
DE94003746 
DE94003741 
DE94003821 
DE94003751 
DE94003395 
DE94003752 
DE94003747 
DE94003756 


39871-RD 19:3072 OSTI; NTIS (US Sales Only); GPO Dep. 
54752 19:3154 OSTI; NTIS (US Sales Only); GPO Dep. 
55767-Del. 19:3073 OSTI; NTIS (US Sales Only); GPO Dep. 
64928 19:3155 OSTI; NTIS (US Sales Only); GPO Dep. 
66618-RD 19:3156 OSTI; NTIS (US Sales Only); GPO Dep. 
69072 19:3157  OSTI; NTIS (US Sales Only); GPO Dep. 
76638 19:3158 OSTI; NTIS (US Sales Only); GPO Dep. 
80405 19:3256 OSTI; NTIS (US Sales Only); GPO Dep. 
80563 19:3082 OSTI; NTIS (US Sales Only); GPO Dep. 
( 

81295-7 19:3160 OSTI; NTIS (US Sales Only); GPO Dep. 
81295-9 19:3161 OSTI; NTIS (US Sales Only); GPO Dep. 
81295-11 19:3162 OSTI; NTIS (US Sales Only); GPO Dep. 


82657 19:3806 OSTI; NTIS (US Sales Only); GPO Dep. 
iA- 


; 
); 
81295-6 19:3159 OSTI; NTIS (US Sales Only); GPO Dep. 
); 
); 


MMMM MMMMMM MMM MMM mmmmm 
ee eh ek ek ek ek ek ek ah mt nt wk ok 
Cope eeeeeeesteeeeeer 

SSSSESEBESESEESSESESSES 


1480 19:5984 OSTI; NTIS (US Sales Only); INIS 
1481 19:5563 OSTI; NTIS (US Sales Only); INIS 
IAEA-TECDOC- 
719 19:3527 OSTI; NTIS (US Sales Only); INIS 
720 19:3047 OSTI; NTIS (US Sales Only); INIS 
a 19:3259 OSTI; NTIS (US Sales Only); INIS 
1 
92/267 19:5513 OSTI; NTIS (US Sales Only); INIS 
92/403 19:5514 OSTI; NTIS (US Sales Only); INIS 
93/113 19:5515 OSTI; NTIS (US Sales Only); INIS 
93/163 19:5516 OSTI; NTIS (US Sales Only); INIS 
93/171 19:5572 OSTI; NTIS (US Sales Only); INIS 


DE94608353 
DE946081 24 


DE94609244 
DE94607294 
DE94607454 


DE94608089 
DE94608090 
DE94608091 
DE94608092 
DE94608128 


790 ERA Vol. 19, No. 2 





Report 
Number 


93/253 
93/254 
93/255 
93/256 
93/258 
93/259 
93/260 
93/264 
93/265 
93/270 
93/272 
93/273 
93/274 
93/279 
93/280 
93/281 
93/282 
93/283 
93/284 
93/286 
93/287 
93/288 
93/291 
93/292 
93/298 
93/299 
93/300 
93/301 
93/302 
93/303 
93/305 
93/306 
93/307 
IFSR- 

633 


IFVE-KTO-NO— 


91-80 
IFVE-OEF— 
92-40 
IF VE-ONF— 
92-20 
92-24 
IHEP-OEF— 

92-111 


IHEP-OEIUNK-— 


92-12 
IHEP-ONF— 
92-34 

IHEP-OTF- 
91-162 
91-185 
91-72 
92-101 
92-29 
92-50 

IHEP-TD— 
92-32 

INDC(EUR)- 
027/G 

INEL/MISC— 
93087 

INIS-GB— 
513 

INIS-RU- 
356 
357 
358 
359 

INIS-XN— 
465 
466 


Abstract 
Number 


19:5517 
19:5518 
19:5519 
19:5520 
19:5521 
19:5522 
19:5523 
19:5524 
19:4567 
19:5480 
19:5525 
19:5526 
19:5527 
19:5528 
19:5529 
19:5530 
19:5531 
19:5532 
19:5533 
19:5534 
19:5535 
19:5648 
19:5536 
19:5537 
19:5538 
19:5539 
19:5540 
19:5541 
19:5542 
19:5543 
19:5544 
19:5545 
19:5546 


19:5980 


19:4919 


19:5649 


19:4995 
19:4996 


19:5679 
19:5650 
19:4509 
19:5573 
19:5574 
19:5481 
19:5681 
19:5680 
19:5651 
19:5575 
19:5727 
19:4739 
19:4854 
19:3528 
19:4855 
19:3600 
19:5564 


19:3165 
19:3166 


Source of 
Availability 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 

} 

); 


INIS 


); 
); INIS 
); 
); 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
); INIS 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
( 
( 


); INIS 
); INIS 
); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/ET/53088-633 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Cnly); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See EUR-15155 

See DOE/LLW-184 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
); 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE94608093 
DE94608094 
DES94608095 
DE94608096 
DE94608097 
DE94608098 
DE94608099 
DE94608100 
DE94607269 
DE94608069 
DE94608101 
DE94608102 
DE94608103 
DE94608104 
DE94608105 
DE94608106 
DE94608107 
DE946081 08 
DE94608109 
DE946081 10 
DE946081 11 
DE94608169 
DE946081 12 
DE94608113 
DES46081 14 
DE94608115 
DE94608116 
DE946081 17 
DE946081 18 
DE94608119 
DE94608120 
DE94608121 
DE946081 22 


DE94607663 
DE94608164 


DE94607843 
DE94607844 


DE94608177 
DE94608159 
DE94607256 


DE94608129 
DE94608139 
DE94608070 
DE94608178 
DE94608179 
DE94608161 


DE94608140 


DE94609171 


DE94608631 
DE94607646 
DE94607021 
DE94608125 


DE94609419 
DE94609420 


INIS-XN— 


Distribution 
Category 
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INIS-XN— 


Report 
Number 


470 
472 
473 
474 
INIS-mf- 
13710 
13722 
13726 
13732 
13737 
INP-MSU-— 
91-34-238 
INS— 
971 
982 
IPNO-TH- 
91-35 
91-84 
92-08 
92-103 
92-106 
92-20 
92-21 
92-46 
92-54 
92-59 
92-60 
92-61 
92-62 
92-64 
92-65 
92-66 
92-74 
92-76 
92-77 
92-78 
92-79 
92-80 
92-81 
92-83 
92-89 
92-92 
92-93 


36-91 


Abstract 
Number 


19:3354 
19:3355 
19:5350 
19:3356 


19:5933 
19:4997 
19:5381 
19:5473 
19:5934 


19:5754 


19:5657 
19:5755 


19:5487 
19:5547 
19:5626 
19:5720 
19:5661 
19:5756 
19:5718 
19:5548 
19:5549 
19:5658 
19:5659 
19:4863 
19:4864 
19:5660 
19:5808 
19:5550 
19:5488 
19:5627 
19:5489 
19:5490 
19:5628 
19:5809 
19:5719 
19:5691 
19:5629 
19:5491 
19:5492 
19:5493 
19:5757 


19:5990 
19:5991 
19:5992 
19:5997 
19:5998 
19:5999 


19:5270 
19:5271 


19:6000 
19:5272 
19:4428 
19:4584 
19:4524 


19:4661 
19:5817 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI:; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 


NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 

. 

} 

); 


. 
); 


NTIS (US Sales Only 

NTIS (US Sales Only 

NTIS (US Sales Only 

NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS 

NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE94609506 
DE94609503 
DE94609507 
DE94609508 


DE94602952 
DE94607877 
DE94607345 
DE94608691 
DE94607211 


DE94609785 


DE94727455 
DE94727509 


DE94609567 
DE94609596 
DE94609654 
DE94609726 
DE94609683 
DE94609780 
DE94609749 
DE94609597 
DE94609598 
DE94609684 
DE94609680 
DE94609173 
DE94609174 
DE94609685 
DE94609878 
DE94609599 
DE94609568 
DE94609664 
DE94609569 
DE94609570 
DE94609655 
DE94609879 
DE94609727 
DE94609707 
DE94609656 
DE94609571 
DE94609572 
DE94609573 
DE94609805 


DE94608277 
DE94608354 
DE94608278 
DE94608303 
DE94608355 
DE94608279 


DE94001001 
DE94000991 


DE94608327 
DE94002835 
DE94001804 
DE94002830 
DE94002829 


DE94003091 
DE94002836 


Distribution 
Category 


19:5016 OSTI; NTIS (US Sales Only); INIS DE94607845 
lYaF— 


92-9 19:6001 


OSTI; NTIS (US Sales Only); INIS 
92-10 19:6002 


DE94608357 
OSTI; NTIS (US Sales Only); INIS 


DE94608328 
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Report 
Number 


92-12 
92-15 
92-19 
92-23 
92-27 
92-44 
92-50 
93-7 
JAERI-M- 
93-016 
93-076 
93-100 
93-136 
93-140 
93-148 
93-159 
93-163 
93-172 
93-173 
93-175 
93-202 
93-213 
JINR- 
13-92-120 
13-92-122 
13-92-123 
4-50-91 
9-92-203 
9-92-204 
9-93-59 
JINR-D— 
13-92-339 
13-92-340 
2-92-435 
2-92-446 
JINR-E- 
1-92-189 
1-92-199 
1-92-206 
1-92-249 
1-92-250 
13-92-179 
13-92-456 
13-92-498 
13-92-60 
13-93-6 
13-93-17 
14-92-298 
14-92-574 
14-92-79 
17-92-355 
2-91-543 
2-92-118 
2-92-27 
2-92-378 
2-92-413 
2-92-425 
2-92-437 
2-92-477 
2-92-515 
2-92-530 
2-92-537 
2-92-555 
2-92-557 
2-92-573 
2-92-577 
3-92-4441 
4-92-457 
4-92-458 
4-92-521 
4-92-529 


Abstract 
Number 


19:6003 
19:6004 
19:5758 
19:5846 
19:6005 
19:4958 
19:4959 
19:4960 


19:3789 
19:4743 
19:3729 
19:3168 
19:6006 
19:4447 
19:4585 
19:4448 
19:5414 
19:4449 
19:5781 
19:5803 
19:3169 


19:5017 
19:5018 
19:5019 
19:5702 
19:4886 
19:4887 
19:5351 


19:5858 
19:5859 
19:5494 
19:5474 


19:5020 
19:5021 
19:5022 
19:5023 
19:5024 
19:5026 
19:5027 
19:5783 
19:5025 
19:5028 
19:3360 
19:5828 
19:5829 
19:5827 
19:5931 
19:5495 
19:5759 
19:5590 
19:5630 
19:5760 
19:5631 
19:5662 
19:5496 
19:5591 
19:5761 
19:5565 
19:5592 
19:5632 
19:5633 
19:5663 
19:5692 
19:5782 
19:5762 
19:5721 
19:5826 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


INIS 
INIS 
INIS 


); 

: 
OSTI: NTIS (US Sales Only): INIS 

); 

); 

); 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE94608356 
DE94608329 
DE94608208 
DE94608419 
DE94608330 
DE94607678 
DE94607679 
DE94607680 


DE94727631 
DE94727506 
DE94727507 
DE94727552 
DE94727553 
DE94727589 
DE94727591 
DE94727593 
DE94727630 
DE94727594 
DE94727627 
DE94727628 
DE94727629 


DE94607826 
DE94607827 
DE94607828 
DE93611027 
DE94607653 
DE94607654 
DE94607611 


DE94608462 
DE94607901 
DE94609574 
DE94608067 


DE94607846 
DE94607847 
DE94607848 
DE94607849 
DE94607850 
DE94607851 
DE94607821 
DE94608241 
DE94607822 
DE94607823 
DE94607631 
DE94608384 
DE94608385 
DE94608386 
DE94608464 
DE94608071 
DE94608209 
DE94608141 
DE94608155 
DE94608210 
DE94609665 
DE94608168 
DE94608072 
DE94608130 
DE94608219 
DE946081 26 
DE94608131 
DE946081 48 
DE94608151 
DE94608160 
DE94608170 
DE94608242 
DE94608220 
DE94608183 
DE94608387 


JINR-E- 


Distribution 
Category 
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JINR-E- 


Report 
Number 


9-92-187 
9-92-26 
9-92-501 
JINR-R- 
1-91-564 
1-92-233 
1-92-237 
1-92-263 
1-92-351 
1-92-379 
1-92-494 
1-92-553 
1-92-560 
1-92-71 
10-92-143 
11-92-436 
13-92-112 
13-92-210 
13-92-277 
13-92-429 
13-92-464 
13-92-489 
13-92-548 
13-92-57 
13-92-62 
13-92-93 
14-S2-345 
14-92-399 
14-92-576 
14-92-65 
17-92-558 
2-91-520 
2-92-117 
2-92-1641 
2-92-472 
2-92-546 
2-92-580 
2-92-585 
3-92-11 
3-92-116 
3-92-533 
3-92-578 
4-92-10 
5-91-525 
6-92-470 
6-92-531 
7-92-365 
7-92-448 
7-92-453 
9-92-226 
9-92-310 
9-92-431 
9-92-468 
9-92-562 
9-92-566 
9-92-92 
JPL-PUB-D- 
10689 
K/NSP- 
117 
KAERI/TR- 
254/92 
272/92 
292/92 
297/92 
307/92 
310/92 
333/93 


ERA Vol. 19, No. 2 


Abstract 
Number 


19:4962 
19:6008 
19:4927 


19:5664 
19:5030 
19:5031 
19:5032 
19:5763 
19:5033 
19:5693 
19:5764 
19:5034 
19:5029 
19:3791 

19:5035 
19:4830 
19:5039 
19:4929 
19:5040 
19:5041 

19:4930 
19:5042 
19:5036 
19:5037 
19:5038 
19:5831 

19:5832 
19:5833 
19:5860 
19:5834 
19:5497 
19:5498 
19:5694 
19:5593 
19:5634 
19:5594 
19:5665 
19:5784 
19:3790 
19:5848 
19:5830 
19:5499 
19:5475 
19:5722 
19:5729 
19:5849 
19:5723 
19:5765 
19:4963 
19:4964 
19:4866 
19:4965 
19:4888 
19:4928 
19:4865 


19:3639 


19:3352 


19:3634 
19:3574 
19:3575 
19:3576 
19:3673 
19:3730 
19:3577 


19:4662 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/SF/19043-T4 


See NUREG/CR-6118 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTi; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE94607681 
DE94608373 
DE94607671 


DE94608167 
DE94607852 
DE94607853 
DE94607854 
DE94608207 
DE94607855 
DE94608175 
DE94608216 
DE94607856 
DE94607857 
DE94607802 
DE94609357 
DE94607902 
DE94607824 
DE94607664 
DE94607825 
DE94607858 
DE94607903 
DE94607859 
DE94607860 
DE94607861 

DE94607862 
DE94608388 
DE94608389 
DE94608390 
DE94608456 
DE94608391 

DE94608073 
DE94608074 
DE94608176 
DE94608127 
DE94608147 
DE94608132 
DE94608165 
DE94608243 
DE94607803 
DE94608420 
DE94608392 
DE94608075 
DE94608068 
DE946081 84 
DE94608202 
DE94608421 

DE946081 85 
DE94608221 

DE94607682 
DE94607683 
DE94607648 
DE94607684 
DE94607652 
DE94607665 
DE94607649 


DE94609290 
DE94609259 
DE94609260 
DE94609261 
DE94609217 
DE94609231 
DE94609262 


DE94003316 


Distribution 
Category 





LA-UR- 


Report Abstract Source of GPO Order 
Number Number Availability Dep. 


Distribution 

Number Category 

KCL-KUITU- 
19:4294 OSTI; NTIS DE94702085 
19:4295 OSTI; NTIS DE94702086 
19:4296 OSTI; NTIS DE94702087 
19:4297 OSTI; NTIS DE94702088 
19:4298 OSTI; NTIS DE94702089 
19:4299 OSTI; NTIS DE94702091 
19:4300 OSTI; NTIS DE94702093 
19:4301 OSTI; NTIS DE94702094 
19:4302 OSTI; NTIS DE94702095 
19:4303 OSTI; NTIS DE94702096 
19:4304 OSTI; NTIS DE94702097 
19:4305 OSTI; NTIS DE94702098 
19:4306 OSTI; NTIS DE94702099 
19:4307 OSTI; NTIS DE94702100 
19:4308 OSTI; NTIS DE94702101 
19:4309 OSTI; NTIS DE94702102 
19:4310 OSTI; NTIS DE94702103 
19:4311 OSTI; NTIS DE94702104 


19:4744 OSTI; NTIS; GPO Dep. .99: DE94001453 

613-5279 19:5156 OSTI; NTIS; GPO Dep. .99: DE94001158 

613-5294 19:5105 OSTI; NTIS; GPO Dep. .99: DE94001376 
KEK-PROC— 

92-15 19:4931 OSTI; NTIS; INIS DE94727632 
KFK-— 

5085 19:3091 OSTI; NTIS (US Sales Only); INIS DE94726772 

5124 19:3635 OSTI; NTIS (US Sales Only); INIS DE94726766 
KFKFE- 

1992-35/A 19:5635 OSTI; NTIS (US Sales Only); INIS DE94608152 

1992-36/K 19:5415 OSTI; NTIS (US Sales Only); INIS DE94607399 

1992-37/G 19:3686 OSTI; NTIS (US Sales Only); INIS DE94607700 

1992-38/G 19:3578 OSTI; NTIS (US Sales Only); INIS DE94607738 
KTM/E-B- 

128 19:2969 OSTI; NTIS DE94702069 

130 19:3391 OST; NTIS DE94702059 

132 19:3432 OSTI; NTIS DE94702060 

134 19:5157 OSTI; NTIS DE94702061 

136 19:4243 OSTI; NTIS DE94702062 

138 19:4450 OSTI; NTIS DE94702064 

143 19:2955 OSTI; NTIS DE94702070 

148 19:3838 OSTI; NTIS DE94702063 
KTM/E-C— 

35 19:3471 OSTI; NTIS DE94702065 
36 19:4066 OSTI; NTIS DE94702066 
LA~ 

12562-MS 19:3170 OSTI; NTIS; INIS; GPO Dep. 


m 
ak 


DE94001566 MF-802; 
MF-814 
DE94003318 PC-420 
DE93040427 
DE94003697 MF-705 
DE94001154 MF-711 
DE94002964 MF-700; 
MF-704 
DE94002887 MF-700 
DE94001569 PC-940 
DE94003899 MF-814 


12567-MS 19:6008 

12605-MS 19:5273 OSTI; NTIS; GPO Dep. 

12608-M 19:5785 OSTI; NTIS; INIS; GPO; GPO Dep. 
12631-MS 19:4714 OSTI; NTIS (US Sales Only); GPO Dep. 
12641 19:4451 OSTI; NTIS; GPO Dep. 


mmmm 


12643-H 19:5106 OSTI; NTIS; INIS; GPO Dep. 
12655-MS 19:4626 OSTI; NTIS; INIS; GPO Dep. 
12708-MS 19:3171 OSTI; NTIS; INIS; GPO Dep. 
LA-SUB-— 
93-178 19:4867 OSTI; NTIS (US Sales Only); GPO Dep. 
93-299 19:5094 OSTI; NTIS; GPO Dep. 
LA-UR- 
88-2694 19:3329 OSTI; NTIS; GPO Dep. 
90-4432 19:3172 OSTI; NTIS; INIS; GPO Dep. 
92-3276 19:4338 OSTI; NTIS; INIS; GPO Dep. 
92-451 19:5112 OSTI; NTIS; GPO Dep. 
92-581 19:3045 OSTI; NTIS; GPO Dep. 
93-2220 19:3173 OSTI; NTIS; INIS; GPO Dep. 
93-2282 19:3076 OSTI; NTIS; GPO Dep. 
93-2805 19:4745 OSTI; NTIS; INIS; GPO Dep. 
93-2855 19:4244 OSTI; NTIS; GPO Dep. 
93-3060-Rev. 19:3640 OSTI; NTIS; GPO Dep. 


mmm 
cal sek ak 


DE94001473 
DE94002570 MF-741 


— ot 


DE93040386 MF-907 
DE94003089 MF-721 
DE93040816 MF-703 
DE93040506 MF-703 
DE93040503 MF-703 
DE93019118 MF-902 
DE93016481 MF-706 
DE94000814 MF-910 
DE93040256 

DE94002620 MF-743 


mmmmmmmmmm mm 
eet et et et 
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© 
8 


93-3070 19:4831 OSTI; NTIS; GPO Dep. 
93-3191 19:4825 OSTI; NTIS; GPO Dep. 
93-3213 19:3641 OSTI; NTIS; GPO Dep. 
93-3243 19:3174 OSTI; NTIS; INIS; GPO Dep. 
93-3244 19:4525 OSTI; NTIS; GPO Dep. 
93-3278 19:3372 OSTI; NTIS; INIS; GPO Dep. 
93-3287 19:3642 OSTI; NTIS; INIS; GPO Dep. 
93-3299 19:3175 OSTI; NTIS; INIS; GPO Dep. 
93-3307 19:4335 OSTI; NTIS; GPO Dep. 
93-3319 19:5043 OSTI; NTIS; INIS; GPO Dep. 
93-3327 19:5465 OSTI; NTIS; INIS; GPO Dep. 


DE93040189 MF-706 
DE93040162 MF-920 
DE94002600 
DE94000798 MF-721 
DE94000797 MF-904 
DE94000901 MF-404 
DE94000899 
DE94000896 MF-802 
DE94000893 MF-707 
DE94002801 MF-940 
DE94000888 MF-402; 
MF-405 
DE94000773 MF-910 
DE94000770 MF-700; 
MF-704 


00000 O% 


oe 
SSSSSSEEsEsE 


93-3343 19:5551 OSTI; NTIS; INIS; GPO Dep. 
93-3359 19:5818 OSTI; NTIS; GPO Dep. 


mm mmmmMmmmmmm 


= od 


93-3398 19:3643 OSTI; NTIS (US Sales Only); GPO Dep. 
93-3408 19:5669 OSTI; NTIS; INIS; GPO Dep. 

93-3425 19:4009 OSTI; NTIS; GPO Dep. 

93-3435 19:3176 OSTI; NTIS; INIS; GPO Dep. 


DE94000822 
DE94000818 MF-414 
DE94000885 MF-528 
DE94000705 MF-700; 
MF-721 
DE94002598 MF-703 
DE94000703 MF-402 
DE94000685 MF-404 
DE94002599 MF-814 
DE94002632 MF-404 
DE94002630 MF-940 
DE94002629 MF-706 
DE94002624 
DE94002622 MF-910; 
MF-908 
DE94002638 MF-704 
DE94002637 
DE94002636 MF-905; 
MF-910 
DE94002645 MF-700 
DE94002643 MF-704 
DES94002639 MF-410; 
MF-406 
DE94002714 MF-703 
DE94002715 MF-703; 
MF-704 
DE94002718 MF-414 
DE94002697 MF-706 
DE94002693 MF-704 
DE94002690 MF-414 
DE94002689 MF-700 
DE94002688 MF-907; 
MF-906 
DE94003971 MF-902 
DE94002687 MF-940 
DE94003970 
DE94002724 MF-940 
DE94002723 MF-700 
DE94002722 
DE94002702 


— st os et 


93-3438 19:4339 OSTI; NTIS; GPO Dep. 
93-3439 19:5167 OSTI; NTIS; GPO Dep. 
93-3463 19:4715 OSTI; NTIS; INIS; GPO Dep. 
93-3505 19:3177 OSTI; NTIS; INIS; GPO Dep. 
93-3531 19:4526 OSTI; NTIS; GPO Dep. 
93-3536 19:3178 OSTI; NTIS; INIS; GPO Dep. 
93-3545 19:4452 OSTI; NTIS; INIS; GPO Dep. 
93-3553 19:5861 OSTI; NTIS; GPO Dep. 
93-3570 19:4663 OSTI; NTIS; INIS; GPO Dep. 


vs 
t: 
ee 
+ 
+ 
1: 
r 
*: 
is 


93-3584 19:4453 OSTI; NTIS; GPO Dep. 
93-3586 19:4454 OSTI; NTIS; GPO Dep. 
93-3591 19:5552 OSTI; NTIS; INIS; GPO Dep. 


93-3624 19:5793 OSTI; NTIS; GPO Dep. 
93-3628 19:3077 OSTI; NTIS; GPO Dep. 
93-3640 19:4932 OSTI; NTIS; INIS; GPO Dep. 


a at ot 


93-3654 19:5466 OSTI; NTIS; GPO Dep. 
93-3658 19:5467 OSTI; NTIS; GPO Dep. 


—- ot 


93-3697 19:4933 OSTI; NTIS; INIS; GPO Dep. 
93-3706 19:4805 OSTI; NTIS; GPO Dep. 
93-3720 19:4455 OSTI; NTIS; GPO Dep. 
93-3728 19:5670 OSTI; NTIS; INIS; GPO Dep. 
93-3731 19:5500 OSTI; NTIS; GPO Dep. 
93-3737 19:5416 OSTI; NTIS; GPO Dep. 


93-3749 19:5044 OSTI; NTIS; INIS; GPO Dep. 
93-3750 19:5274 OSTI; NTIS; INIS; GPO Dep. 
93-3761 19:5045 OSTI; NTIS; GPO Dep. 
93-3800 19:3179 OSTI; NTIS; INIS; GPO Dep. 
93-3806 19:5107 OSTI; NTIS; GPO Dep. 
93-3807 19:5118 OSTI; NTIS; GPO Dep. 
93-3817 19:3792 OSTI; NTIS; GPO Dep. 
93-3836 19:4554 See SAND-93-2709C 


E 
S 
E 
= 
E 
E 
E 
E 
E 
= 
z= 
E 
E 
E 
e 
S 
= 
E 
= 
= 
e 
E 
E 
E 
Ee 
E 
E 
E 
E 
E 
E 
& 
E 
= 


ob ah ah ah af ah ob 


93-3837 19:4806 OSTI; NTIS; GPO Dep. 


93-3838 
93-3851 
93-3884 
93-3910 


19:5119 
19:5333 
19:4966 
19:3979 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


DE94002703 
DE94002701 
DE94002706 
DE94002709 
DE94003967 


ak ok ok ok hk ot 


93-4071 19:5046 OSTI; NTIS; INIS; GPO Dep. DE94003954 


_ 


93-4085 19:5047 OSTI; NTIS; INIS; GPO Dep. DE94003944 


93-4088 19:5334 OSTI; NTIS; GPO Dep. 
93-4136 19:3644 OSTI; NTIS; INIS; GPO Dep. 
93-4218 19:5850 OSTI; NTIS; INIS; GPO Dep. 


DE94003943 
DE94003938 
DE94003931 


mmm m mmmmmm 


—_—_ —_- 
© © © 
ooo 


LAPP-A- 


379-92 19:5666 OST; NTIS (US Sales Only); INIS DE94609698 
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Report 
Number 


388-92 
395-92 
396-92 
397-92 
400-92 
403-92 
406-92 
407-92 
410-92 
413-92 
LAPP-EXP-— 
92-03 
LAPP-L-— 
381-92 
393-92 
405-92 
LBL- 
30043 
32419 
32505 
32616 
32617 
33199 
33242 
33333 
33431 
33439 
33448 
33475 
33604 
33706 
33859 


33945-Rev. 


33955 
33979 
33980 
33989 
33990 
34080 
34081 

34168 
34245 
34255 
34312 
34405 
34447 
34466 
34467 
34507 
34514 
34542 
34543 
34551 

34557 
34578 
34616 
34642 
34648 
34659 
34660 
34662 
34665 
34667 
34671 
34680 
34700 
34712 
34720 
34721 
34727 


Abstract 
Number 


19:5595 
19:5636 
19:5637 
19:5695 
19:5667 
19:5596 
19:5597 
19:5696 
19:5598 
19:5697 


19:5668 


19:5932 
19:5599 
19:5600 


19:3180 
19:5168 
19:5553 
19:4067 
19:4068 
19:4069 
19:2998 
19:5703 
19:4934 
19:5862 
19:5501 

19:4070 
19:2999 
19:5336 
19:5169 
19:4071 

19:5048 
19:5049 
19:5050 
19:5051 

19:5052 
19:4330 
19:4331 

19:5554 
19:3465 
19:4889 
19:3846 
19:4967 
19:5053 
19:3000 
19:3001 

19:5601 

19:3847 
19:4968 
19:4935 
19:5054 
19:4869 
19:3991 

19:2935 
19:5458 
19:4072 
19:4936 
19:4937 
19:4527 
19:4528 
19:4890 
19:5055 
19:4891 

19:4718 
19:5766 
19:4938 
19:4939 
19:5767 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 


); 
OSTI; NTIS (US Sales Only); 
); 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See SLAC-PUB-6337 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See SLAC-PUB-6339 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 
INIS 


SEBSSSSSSSSSSSsssssssssssssssssss 


—_ A 


Order 
Number 


DE94609603 
DE94609666 
DE94609667 
DE94609719 
DE94609703 
DE94609604 
DE94609605 
DE94609720 
DE94609606 
DE94609708 


DE94609686 


DE94610029 
DE94609607 
DE94609639 


DE94003377 
DE93040445 
DE94002262 
DE94002258 
DE94002261 
DE94002259 
DE94002282 
DE94000725 
DE94003257 
DE94003258 
DE94003249 
DE94003246 
DE94002275 
DE94003253 
DE93040448 
DE94002284 
DE94000571 
DE94003889 
DE94003417 
DE94003252 
DE94003251 
DE94003480 
DE94003479 
DE94003481 
DE94003421 
DE94003500 
DE94003483 
DE94004005 
DE94002281 
DES4002280 
DE94003261 
DE94002285 
DE94003478 


DE94001251 
DE94003888 


DE94003485 
DE94002260 
DE94002267 
DE94003254 
DE94004008 
DE94004009 
DE94003256 
DE94003241 
DE94003412 
DE94002283 
DE94002263 
DE94003240 
DE94003260 
DE94003418 
DE94003987 
DE94003410 


LBL-— 


Distribution 
Category 


PC-800 
MF-350 
MF-250 
MF-350 
MF-350 


MF-122 
PC-413 
MF-414 
MF-414 
MF-414 
MF-350 
MF-122 
MF-405 


MF-350 
MF-406 
MF-406 
MF-406 
MF-413 
MF-413 
MF-331 
MF-331 
MF-412 
MF-250 
PC-411 
MF-331 
MF-406 
MF-404 
MF-122 
MF-122 
MF-414 
MF-331 


MF-410 
MF-414 


MF-220 
MF-109 
PC-907 
MF-350 
MF-410 
MF-410 
MF-414 
MF-404 
MF-414 
MF-414 
PC-414 


MF-413 
MF-410 
MF-413 
MF-414 


S88SSsssseesessss ss 


34729 19:4892 OSTI; NTIS; INIS; GPO Dep. DE94003482 MF-414 
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LBL- 


Report 
Number 


34747 
34753 
34760 
34772 
34773 
34782 
34784 
34798 
34804 
34841 


Abstract 
Number 


19:4940 
19:4664 
19:5062 
19:3835 
19:3457 
19:5724 
19:5671 
19:4941 
19:4868 
19:5079 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 


GPO Dep. 


See SLAC-PUB-6371 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


Order 
Number 


DE94003422 
DE94003925 


DE94003484 
DE94003416 
DE94003891 
DE94003423 
DE94004010 
DE94003487 
DE94004012 


Distribution 
Category 


MF-410 
MF-401 


MF-221 
MF-250 
MF-413 
MF-414 
MF-410 
PC-400 
MF-405 


mmmmmmmm 


oi oh hh at ak oboe 
88838938 


34856 19:4832 DE94004007 MF-404 


LBL-PUB- 
5352-Rev.2 


733 
LIHMPH— 
0005. 
LIU-TEK-LIC— 
1993-31 
LiYaF— 
1687 
1691 
1716 
1717 
1718 
1722 
1753 
LLY-RAP— 
H11/1991 
LUNFD6-NFFK-— 
1007 
MPI-PhE- 
93-06 
MSHA/IR- 
1991 
NAI-SR- 
147 
NCRD- 
1-93 
NDRL- 
3651 
NEDO-C- 
9206 
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19:3926 
19:3939 
19:3748 
19:4586 
19:5835 
19:5786 
19:5810 
19:5504 
19:5836 
19:5768 
19:5698 
19:3524 
19:5056 
19:4942 
19:2981 
19:3770 
19:5863 
19:4674 


19:2957 


19:3973 


19:3409 


19:3460 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See CNIC—00699 

OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 

OSTI; NTIS; INIS 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS 

See WSRC-TR-93-545 

OSTI; NTIS (US Sales Only); INIS 
See DOE/ER/00038-3651 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 


DE94003885 


DE94002270 


DE94607266 
DE94608393 
DE94608244 
DE94608275 
DE94608080 
DE94608394 
DE24608217 
DE94608171 
DE94702055 
DE94607829 
DE94726764 


DE94001242 


DE94608732 


DE94725200 


DE94725206 


DE94725207 


DE94725201 


DE94725202 


DE94725203 


DE94725208 


MF-402; 
MF-407 
MF-400 





NUREG— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number 


Category 


9216 19:3461 OSTI; NTIS; Available from New Energy and DE94725204 


Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 
19:4327 OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 


DE94725205 


NEI-DK- 

1312 

1313 

1314 

1322 

1328 

1329 

1335 

1336 

1339 

1340 

1342 

1346 

1347 

1349 

1350 

1351 

1352 

1370 

1376 
NEI-NO— 

372 

373 

374 

375 

376 

377 

378 

379 
NIIEFA-P-E- 

0883 
NilYaF-MGU- 

91-34-238. 

91-39-243 

91-43-247 

91-7-211 

92-2-251 

92-23-272 

92-24-273 

92-28-277 
NINA-R- 

039 

042 
NIPER- 

696 

698 

703 

716 
NREL/TP-— 

410-6049 

411-5361 

411-5836 

441-5761 

442-6008 

451-5813 

451-5834 

462-5479 
NUHEP-TH- 

93/24 
NUREG— 


0304-Vol.18-No.3 
0383-Vol.1-Rev.16 
0383-Vol.2-Rev.16 


19:4073 
19:4108 
19:4132 
19:4313 
19:3454 
19:3392 
19:3927 
19:3402 
19:3389 
19:3390 
19:3509 
19:3940 
19:4321 
19:4322 
19:4314 
19:3510 
19:3479 
19:2970 
19:3992 


19:5275 
19:3435 
19:5468 
19:4826 
19:3002 
19:5448 
19:4827 
19:4315 


19:5505 


19:5754 
19:5057 
19:5058 
19:5555 
19:4893 
19:5556 
19:5557 
19:5558 


19:3025 
19:3026 


19:3003 
19:3004 
19:3005 
19:4665 


19:3437 
19:3438 
19:3997 
19:3472 
19:3480 
19:3439 
19:3440 
19:3932 


19:5646 
19:3647 


19:4746 
19:4747 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); 


See INP-MSU-—91-34-238 
OSTI; NTIS (US Sales Only 


Is 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See FNAL/C—93/303 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


mmmmmmmm mmmom 
piece 
ES ESSEES 


ek ek ek ek tt otk ots ot 


DE94721948 
DE94721949 
DE94721950 
DE94721955 
DE94721957 
DE94721973 
DE94721962 
DE94721960 
DE94721958 
DE94721959 
DE94721956 
DE94721979 
DE94721977 
DE94721984 
DE94721985 
DE94721986 
DE94721981 
DE94721974 
DE94721980 


DE94722093 
DE94722097 
DE94722048 
DE94722049 
DE94722050 
DE94722111 
DE94722059 
DE94722084 


DE94608081 


DE94607830 
DE94607863 
DE94607321 
DE94607655 
DE94607322 
DE94607323 
DE94607324 


DE94722081 
DE94722080 


DE93000170 
DE93000173 
DE94000101 
DE94003850 


DE94000224 
DES3018234 
DE94000232 
DE93018224 
DES94000231 
DE94000201 
DE94000237 
DE93010030 


T194003898 
T194002984 
T194002985 
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NUREG— 


Report 
Number 


0383-Vol.3-Rev.13 
0540-Vol.15-No.9 
0750-Vol.37-index-2 
0750-Vol.38-No.2 
0837-Vol.13-No.3 
0936-Vol.12-No.3 
0980-Vol.1-No.2 
0980-Vol.2-No.2 
1467 
NUREG/CP_- 
0134 
NUREG/CR- 
3950-Vol.8 
4219-Vol.9-No.2 
4469-Vol.16 
4599-Vol.3-No.1 
5358 
5455-Vol.1 
5455-Vol.2 
5455-Vol.3 
5591-Vol.1-No.2 
5642 
5843 
6047 
6059 
6080 
6084 
6111 
6118 
NUTEK- 
90-440 
NWPO-TR-— 
019-92 
NYSERDA-— 
93-13-Vol.1 


93-13-Vol.2 


93-13-Vol.3 


93-15 


OCS/MMS— 
93-0065-Vol.1 


93-0065-Vol.2 


ORNV/ER- 
169 
195 
ORNL/M- 
2359 
2980 
2990/Vol.2 
ORNL/Sub- 
92-SK904 
93-07802 
ORNL/TM—- 
11568-Vol.1-No.2 
11572 
11867 
12196 


Abstract 
Number 


19:4748 
19:3648 
19:3649 
19:3650 
19:5276 
19:3651 
19:3950 
19:3951 
19:3807 


19:3747 


19:3731 
19:3717 
19:3816 
19:3718 
19:3719 
19:3817 
19:3652 
19:3818 
19:3720 
19:3819 
19:3674 
19:3721 
19:3820 
19:3665 
19:3821 
19:3822 
19:3352 


19:4456 


19:3181 


19:5277 


19:5278 


19:5279 


19:4324 


19:3027 


19:3928 


19:3330 
19:3182 


19:3942 
19:5417 
19:3137 


19:3960 
19:4548 


19:3720 
19:3719 
19:3183 
19:4627 


Source of 
Availability 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 

OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 

OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 

OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 


OSTI; Minerals Management Service, Gulf of 
Mexico OCS Region, 1201 Elmwood Park 
Boulevard, New Orleans, LA 70123-2394, 
Attn: MS-5034 

OSTI; Minerals Management Service, Gulf of 
Mexico OCS Region, 1201 Elmwood Park 
Boulevard, New Orleans, LA 70123-2394, 
Att: MS-5034 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See DOE/MWIP-3-Vol.2 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See NUREG/CR-5591-Vol.1-No.2 
See NUREG/CR-5358 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


TI94002983 
T194003807 
T194003825 
Ti94002974 
T194004197 
7194003133 
T194003427 
T194003426 
T194004196 


T194003582 


7194004216 
7194003581 
T194003876 
T194002421 
7194003612 
T194003647 
T194003648 
T194003649 
T194003646 
T194001994 
7194003134 
7194002221 
T194002679 
7194002978 
T194003896 
T194003687 
T194003407 


DE94607227 
DE93041147 


7194002472 


T194002473 


7194002474 


T194003424 


T194002677 


T194002678 


DE94003175 
DE94002588 


DE94001470 
DE94001638 


DE94003173 
DE94002773 


DE94000561 
DE94003174 


Distribution 
Category 


MF-814 


800 
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Number 


12251 
12376 
12389 
12428 
12437/V1 
12437/V2 
12449 
2648/R4 


9593-Vol.9-No.2 


OUP- 
93-12 
93-18 
93-19 
93-21 
OY/PSTL-TIED- 
90 
OY/PT-REP- 
130 
PATENTS-US— 
A7754841 
A7755280 
A7755422 
A7756669 
A7758045 
A7761437 
A7761525 
A7761551 
A7762967 


A7762968 
A7764253 
A7764760 
A7765079 
A7765278 
A7769656 
A7769657 
A7770385 
A7770387 


A7774912 


A7774922 
A7774961 
A7777954 


A7777955 
A7779727 


A7783803 
A7786647 
A7792792 
A7793084 
A7796973 
A7796974 
PECD- 
7-9-589. 
PFC/CP-— 
93-1 
PINSTECH— 
119 
127 
128 


PINSTECH/HPD-— 


141 


PINSTECH/NPD— 


133 

PNL- 
5210-Vol.8 
5711-Vol.16 
6117 


Abstract 
Number 


19:4749 
19:5089 
19:4807 
19:4549 
19:3184 
19:3185 
19:3331 
19:3929 
19:3717 


19:4943 
19:5699 
19:5725 
19:5769 


19:2900 
19:2971 


19:4628 
19:4716 
19:4750 
19:4833 
19:5083 
19:4834 
19:4835 
19:4550 
19:3591 


19:4836 
19:4837 
19:3084 
19:4629 
19:4751 
19:3732 
19:4752 
19:3085 
19:3086 


19:5506 
19:4328 
19:5095 
19:4028 
19:4029 
19:5084 
19:4630 
19:4753 
19:4838 
19:4839 
19:4332 
19:4598 
19:3130 
19:5979 
19:3794 
19:5418 
19:3795 
19:4631 
19:5819 
19:3731 


19:3816 
19:3823 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See NUREG/CR-4219-Vol.9-No.2 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE-HMIP-RR-92-098 

See DOE/ET/51013-303 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See NUREG/CR-3950-Vol.8 


See NUREG/CR-4469-Vol.16 
OSTI; NTIS; INIS; GPO Dep. 


5 
36 


mmmmMmmmm 
A ee ee eee 
88888838 


888888838 


888888888 


mmmmmm m m mmm m mmmmmmmmm mmmmmmmmm 


soshab st 
888 8 


ah 
© 
© 


g 


ab ah oh mh mh ot 
888888 


Order 
Number 


DE94003615 
DE94002934 
DE94002774 
DE94003782 
DE94001089 
DE94001090 
DE94002979 
DE94002772 


DE94607672 
DE94608172 
DE946081 86 
DE94608218 


DE94702057 
DE94702054 


DE94003066 
DE94003065 
DE94003064 
DE94003063 
DE94003062 
DE94003060 
DE94003059 
DE94003058 
DE94003056 


DE94003055 
DE94003054 
DE94003053 
DE94003052 
DE94003051 
DE94003048 
DE94003047 
DE94003046 
DE94003045 


DE94003044 
DE94003043 
DE94003042 
DE94003041 
DE94003040 
DE94003038 
DE94003037 
DE94003036 
DE94003034 
DE94003033 


DE94003032 
DE94003031 


DE94607804 
DE94607469 
DE94607805 
DE94607022 


DE94609955 


DE94002885 


PNL- 


Distribution 
Category 


MF-940 


MF-406 
MF-332 
MF-902 
MF-902 
MF-902 
MF-630 


MF-706 
MF-701 
MF-706 
MF-706 
MF-506 
MF-506 
MF-506 
MF-404 
MF-506; 
MF-523 
MF-506 
MF-706 
MF-404 
MF-113 


MF-506 
MF-742 
MF-523 
MF-523; 
MF-530 
MF-406; 
MF-404 
MF-400 
MF-704 
MF-400; 
MF-406 
MF-400; 
MF-406 
MF-706; 
MF-701 
MF-708 
MF-706 
MF-706 
MF-700 
MF-330 
MF-704 
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7638-HEDR 
8534-Vol.3 


8545-Vol.3 
8682 
8700 
8750 
8809-Vol.3 
8819 
8840 
8867 
8873 
8880 
8886 


8888 
8889-Vol.1 
8892 
8895 
8898 
8911 
8916 
8917 
8918 
8920 
8921 
8923 
8927 


8937 
PNL-SA- 
21943 
22012 
22049 
22400 
22438 


Abstract 
Number 


19:3260 
19:3186 


19:4164 
19:3332 
19:3187 
19:3821 
19:4325 
19:5280 
19:3188 
19:5281 
19:5431 
19:3189 
19:3190 


19:3191 
19:3192 
19:3193 
19:5282 
19:5283 
19:3194 
19:5330 
19:3876 
19:3333 
19:3850 
19:5096 
19:5059 
19:3195 


19:3615 


19:5284 
19:3930 
19:5060 
19:4754 
19:4599 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-6084 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94000520 
DE94001870 


DE94000634 
DE94002500 
DE94001003 


DE94002833 
DE93041322 
DE94001084 
DE94001752 
DE94003874 
DE94001081 
DE94002182 


DE94002605 
DE94002606 
DE94003144 
DE94003265 
DE94003266 
DE94003267 
DE94003268 
DE94003143 
DE94002831 
DE94002832 
DE94002980 
DE94003142 
DE94003875 


DE94003141 


DE94003710 
DE94003726 
DE94003866 
DE94003724 
DE94003809 


Distribution 
Category 


MF-707 
MF-901; 
MF-902 
MF-350 
MF-602 
MF-721 


MF-350 
MF-500 
MF-940 
MF-702 
MF-907 
MF-940 
MF-902; 
MF-906 
MF-940 
MF-512 
MF-510 
MF-310 
MF-900 
MF-702 
MF-702 
MF-700 
MF-902 
MF-900 


MF-606 
MF-901; 
MF-902 
MF-520 


MF-402 
MF-630 
MF-506 
MF-506 
MF-423 
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22538 19:4478 OSTI; NTIS; INIS; GPO Dep. 


DE94001675 MF-404 
22559 19:3824 OSTI; NTIS; INIS; GPO Dep. 


DE94002359 MF-402; 
MF-406 
DE94002360 MF-406 
DE94002956 MF-401 
DE94003702 ; 
DES93018872 MF-902 
DE94001673 MF-350 
DE94001676 MF-904 
DE94001677 MF-630 
DE94003815 MF-500 


kek ek ek at et ot 


22598 19:5172 OSTI; NTIS; GPO Dep. 
22629 19:2947 OSTI; NTIS; GPO Dep. 
22643 19:4030 OSTI; NTIS; GPO Dep. 
22762 19:5173 OSTI; NTIS; GPO Dep. 
22780 19:4165 OSTI; NTIS; GPO Dep. 
22816 19:4600 OSTI; NTIS; GPO Dep. 
22886 19:3196 OSTI; NTIS; INIS; GPO Dep. 
23202 19:3943 OSTI; NTIS; GPO Dep. 
PNWD- 
2162-HEDR 19:5432 OSTI; NTIS; GPO Dep. 
2187-HEDR 19:5433 OSTI; NTIS; INIS; GPO Dep. 
PPPL- 


2942 195807 OSTI; NTIS; INIS; GPO Dep. DE94001720 
Psi- 


93-07 19:3456  OSTI; NTIS DE94726403 
PWM- 


542 19:3796 OSTI; NTIS (US Sales Only); GPO Dep. :  DE94003848 
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ee ee ee 
io ie a ei 
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DE94000521 
DE94003238 
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Qo 


145 19:4674 See DOE/ER/00038-3651 
RAL- 
93-032 19:5770  OSTI; NTIS (US Sales Only); INIS DE94608211 
93-034 19:5726  OSTI; NTIS (US Sales Only); INIS DE94608187 
RCM- 


a 19:4632 OSTI; NTIS (US Sales Only); INIS DE94727006 


4756 19:3197 


4776 


19:3334 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE94002021 
DE94001390 


4777 19:5174  OSTI: NTIS: GPO Dep. 99:  DE94001392 
RINPO- 


0010. 19:3555 See CNIC—00695 
RISO-R- 


697(EN) 19:3028 OSTI; NTIS; Also available from Risoe Library, DE94721987 
P.O. Box 49, DK-4000 Roskilde, Denmark 
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SAND- 
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Distribution 
Category 
RL-NRD-— 


828 19:3198 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE94003750 MF-700 
SA-FOU- 


93-04 


SAND- 


90-7112 
91-2845 
91-2850 
92-0167 
92-0984 
92-1853 
92-2146 
92-2247 
92-2744 
92-2905C 
92-7293 
93-0018C 
93-0150C 
93-0172 
93-0218 
93-0246C 
93-0549C 
93-0827 
93-0852 
93-0997C 
93-1104C 
93-1119C 
93-1126C 
93-1138 
93-1244C 
93-1331C 


19:4479 


19:3481 
19:5090 
19:4755 
19:3674 
19:5469 
19:3199 
19:3820 
19:3200 
19:4756 
19:4601 
19:3447 
19:3482 
19:5091 
19:4602 
19:5120 
19:4480 
19:4666 
19:4757 
19:3201 
19:4633 
19:4758 
19:4759 
19:4603 
19:4840 
19:3335 
19:4841 


OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5843 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-6059 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
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DE94607228 


DE94002607 
DE94003675 
DE94003275 


DE94003312 
DE94002608 


DE94002609 
DE94003269 
DE94003104 
DE94002279 
DE94003225 
DE94001802 
DE94002278 
DE93040204 
DE94003228 
DE94002038 
DE94001861 
DE94003314 
DE94003231 
DE94000760 
DE94002735 
DE94002931 
DE94001149 
DE94001829 
DE94002738 


MF-261 
MF-700 
MF-304 


MF-703 
MF-814 


MF-814 
MF-405 
MF-704 
MF-235 
MF-261 
MF-706 
MF-704 
MF-700 
MF-704 
MF-332 
MF-706 
MF-814 
MF-704 
MF-704 
MF-706 
MF-706 
MF-704 
MF-902 
MF-706 


93-1361C 19:3202 OSTI; NTIS; INIS; GPO Dep. 

93-1422-Vol.3 19:5559 OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 

93-1435C 19:3441 OSTI; NTIS; GPO Dep. 

93-1448 19:3203 OSTI; NTIS; INIS; GPO Dep. 

93-1467C 19:4760 OSTI; NTIS; INIS; GPO Dep. 


DE93017497 MF-900 
DE94001705 MF-700 
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DE94002683 MF-270 
DE94001862 MF-630 
DE94002295 MF-702; 


ko) ak 
© © © 
oO © 


93-1584C 
93-1627C 
93-1649C 


93-1656C 
93-1725C 
93-1749 


93-1760C 
93-1763 

93-1808C 
93-1859C 
93-1876C 
93-1926C 
93-1993C 
93-2014C 
93-2026C 
93-2031C 
93-2033C 
93-2046C 
93-2057C 
93-2064 

93-2100C 
93-2117C 
93-2118C 
93-2119C 
93-2129C 
93-2134C 
93-2137 

93-2144C 
93-2145C 
93-2158 


19:3483 
19:4761 
19:4481 


19:3484 
19:4604 
19:4818 


19:4762 
19:5560 
19:5837 
19:4819 
19:4482 
19:5075 
19:4763 
19:4483 
19:4764 
19:3204 
19:2983 
19:5820 
19:4634 
19:5113 
19:3944 
19:4842 
19:4635 
19:4636 
19:4765 
19:3722 
19:4820 
19:4843 
19:3445 
19:5108 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


© © © 
© © © 


~~ — — 
© © © 
9 © © 


OUMMM MMMM MMMMMMMMmMMmmmmmm mmm mmm mmm 


eee ek ek ek ek we ewe ee ek ek eh tk ot ot ot ot ot = 


peo neeoereeeeeaeeereeeene 
SSSSSSSEESEESSESESSSSSSES 


DE94002739 
DE93019439 
DE94002037 


DE94002290 
DE94002681 
DE94003671 


DE93040342 
DE94001777 
DE93040755 
DE94001503 
DE93040046 
DE93040345 
DE93040341 
DE94002288 
DE93041140 
DE93040330 
DE94001498 
DE94001205 
DE94001500 
DE94002383 
DE94001501 
DE94002743 
DE94002742 
DE94002744 
DE94001201 
DE94001833 
DE94003272 
DE94003226 
DE94002682 
DE94003315 


MF-722 
MF-261 
MF-706 
MF-701; 
MF-704 
MF-261 
MF-404 
MF-705; 
MF-706 
MF-700 
MF-700 
MF-706 
MF-700 
MF-704 
MF-706 
MF-700 
MF-700 
MF-706 
MF-706 
MF-403 
MF-706 
MF-701 
MF-706 
MF-700 
MF-704 
MF-701 
MF-704 
MF-706 


PC-900 
MF-706 
MF-270 
MF-722 
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SAND— 


Report 
Number 


93-2174C 
93-2206C 
93-2211C 
93-2226C 
93-2242C 
93-2244C 
93-2246 

93-2248C 
93-2271C 
93-2338C 
93-2356C 
93-2360C 
93-2421C 
93-2431C 
93-2445C 
93-2480C 


93-2508C 
93-2608C 
93-2647C 
93-2681C 
93-2695C 
93-2708C 
93-2709C 
93-2736C 
93-7076 
93-7082C 
94-8200 
94-8202 
94-8203 
SC-MAG-— 
415 
417 
436 
SCPRI-RM- 
05-1993 
6-1993 
7-1993 
Sk 
92-101-Vol.1 
92-101-Vol.2 
92-101-Vol.3 
SKB-PLAN- 
93 
93(app.) 
SKB-TR- 
92-41 
93-05 
93-07 
93-08 
93-13 
SKI-TR- 
93-23 
SLAC-PUB-— 
5655-Rev. 
6076 
6084 
6232 
6294 
6297 
6300 


6309 
6337 
6339 
6346 
6356 
6371 
SLAC/SSRL- 
0013 
0041 
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Abstract 
Number 


19:3205 
19:4844 
19:3945 
19:4845 
19:3797 
19:4846 
19:5085 
19:4551 
19:3485 
19:4766 
19:4847 
19:4317 
19:4848 
19:5114 
19:4552 
19:3653 


19:4767 
19:4849 
19:3034 
19:4605 
19:3645 
19:4553 
19:4554 
19:4484 
19:3446 
19:2938 
19:5109 
19:4667 
19:4318 


19:4934 
19:5862 
19:4527 


19:5285 
19:5286 
19:5287 


19:3817 
19:3652 
19:3818 


19:3666 
19:3206 


19:3207 
19:3208 
19:5288 
19:3209 
19:5289 


19:3210 


19:5061 
19:5838 
19:4944 
19:4945 
19:4946 
19:4947 
19:4606 


19:5672 
19:4968 
19:4869 
19:4870 
19:5673 
19:5062 


19:5838 
19:4606 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See LBL-33431 
See LBL-33439 
See LBL-34662 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See NUREG/CR-5455-Vol.1 
See NUREG/CR-5455-Vol.2 
See NUREG/CR-5455-Vol.3 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OST}; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See SLAC-PUB-6076 
See SLAC-PUB-6300 
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Order 
Number 


DE94002294 
DE94001827 
DE94002737 
DE94001504 
DE94001206 
DE94001208 
DE94003138 
DE94002741 
DE94001831 
DE94002041 
DE94002733 
DE94002291 
DE94002652 
DE94002736 
DE94002648 
DE94002650 


DE94002647 
DE94002886 
DE94003101 
DE94002651 
DE94003788 
DE94003786 
DE94003801 
DE94003765 
DE94003270 
DE94001210 
DE94001709 
DE94003140 
DE94003139 


DE94608824 
DE94608825 
DE94608826 


DE94607944 
DE94607910 


DE94607915 
DE94607923 
DE94607284 
DE94607924 
DE94607295 


DE94607925 


DE94003463 
DE93040943 
DE94003458 
DE94003454 
DE94003440 
DE94003438 
DE94003437 


DE94003436 
DE94003434 
DE94003433 
DE94003431 
DE94003429 
DE94003449 


Distribution 
Category 


MF-721 

MF-706 
MF-700 
MF-706 
MF-700 
MF-706 
MF-700 
MF-704 
MF-261 

MF-706 
MF-706 
MF-706 
MF-706 
MF-700 
MF-704 
MF-520; 
MF-523 
MF-706 
MF-706 
MF-123 
MF-706 


MF-701 
MF-706 
MF-706 
MF-276 
MF-108 
MF-722 
MF-706 





Report 
Number 


0052 
0053 
0056 
SME 
0005. 
SNL/NM- 
699795-1 
699795-3 
699795-6 
699795-2-Vol.1 


699795-2-Vol.2 


699795-3-App.A-B 
699795-3-App.C-D 
699795-3-App.E 
699795-5-Vol.1 
699795-5-Vol.2 
699795-5-Vol.3 
699795-5-Vol.4 


SNV- 
4093 


910257 


Abstract 
Number 


19:4968 
19:4869 
19:4870 
19:5805 
19:3654 
19:3656 
19:3931 
19:3655 


19:3769 


19:3657 
19:3658 
19:3659 
19:3825 
19:3826 
19:3827 


19:3828 


19:5175 
19:3212 


19:3211 


Source of 
Availability 


See SLAC-PUB-6337 
See SLAC-PUB-6339 
See SLAC-PUB-6346 


See CNIC—00692 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS 


OSTI; NTIS (US Sales Only) 


; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE94002862 
DE94002865 
DE94002873 
DE94002863 


DE94002864 


DE94002866 
DE94002867 
DE94002868 
DE94002869 
DE94002870 
DE94002871 


DE94002872 


DE94722112 
DE94001984 


DE94002813 


STUK-B-YTO— 


Distribution 
Category 


19:5322 OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; INIS; GPO Dep. 


DE94002942 


SRT-CMA- 

930063 
SSCL- 

643 

648 
SSCL-Preprint- 

514 

523 

527 

528 

530 
SSCL-SR- 

1224 

1224/3 
Ssi- 

93-09 

93-10 

93-16 

93-17 

93-18 
SSI-P- 

560-90 

584-90 

588-90 
STUK-B-STO-— 

28 
STUK-B-VALO- 

70 
STUK-B-YTO- 

110 


19:4768 


19:4948 
19:4894 


19:5700 
19:4949 
19:5674 
19:4895 
19:5602 


19:4950 
19:4951 


19:5352 
19:5434 
19:5063 
19:3357 
19:5435 


19:5323 
19:5176 
19:5436 
19:5437 
19:5438 


19:3546 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


ae a a —_ = 
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DE94003859 


DE94003149 
DE94003273 


DE94002298 
DE94002297 
DE94003379 
DE94003380 
DE94003381 


DE93041102 
DE94001835 


DE94607574 
DE94607471 
DE94607814 
DE94607995 
DE94607461 


DE94607316 
DE94608871 
DE94607470 
DE94607472 
DE94607462 


DE94607726 
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STUK-YTO-TR— 


Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 


Distribution 


Number Category 


STUK-YTO-TR- 
37 19:3092 OSTI; NTIS; INIS DE94608004 
43 19:3213 OSTI; NTIS; INIS DE94607926 
SUINST- 
0007. 19:4977 See CNIC—00704 
SUPRI-TR- 
96 19:2991 See DOE/BC/14899-4 
97 19:2992 See DOE/BC/14899-8 
TR-D/M- 
24. 19:3131 See DOE-HMIP-RR-93.013 
TRITA-TFY— 
93-02 19:4555 OSTI; NTIS; INIS DE94607261 
TSHUNE- 
0056. 19:3081 See CNIC—00694 
0058. 19:3595 See CNIC—00698 
0059. 19:3667 See CNIC—00701 
0060. 19:3596 See CNIC—00702 
0061. 19:3526 See CNIC—00705 
TTC 
1251 19:4755 See SAND—91-2850 
UCB-PTH- 
93/01 19:5501 See LBL-33448 
93/26 19:5601 See LBL-34507 
UCID- 
19227-92 19:3994 OSTI; NTIS; GPO Dep. 3 DE94002613 MF-400 
UCID-iD- 


112778 19:4769 OSTI; NTIS; GPO Dep. .99: DE94003021 MF-706 
UCRL- 


52000-93-6 19:3946 OSTI; NTIS; GPO Dep. .99: DE94000357 PC-700 
UCRL-CR- 

114729 19:5115 OSTI; NTIS; INIS; GPO Dep. 
UCRL-ID— 

112773 19:4850 OSTI; NTIS; GPO Dep. 

112775 19:4340 OSTI; NTIS; GPO Dep. 

112776 19:4770 OSTI; NTIS; GPO Dep. 

112777 19:4771 OSTI; NTIS; GPO Dep. 

112779 19:3947 OSTI; NTIS; GPO Dep. 

113370 19:5290 OSTI; NTIS; GPO Dep. 

114279 19:4772 OSTI; NTIS; GPO Dep. 

114727 19:4485 OSTI; NTIS; GPO Dep. 

114904 19:5086 OSTI; NTIS (US Sales Only); GPO Dep. 

115042 19:5177 OSTI; NTIS; GPO Dep. 

115047 19:5324 OSTI; NTIS; INIS; GPO Dep. 


m 
o 
© 


DE94003862 MF-742 


DE94003016 MF-706 
DE94003018 MF-706 
DE94003019 MF-706 
DE94003020 MF-706 
DE94003022 MF-706 
DE94000354 MF-702 
DE94002684 MF-705 
DE94003700 MF-704 
DE94002614 MF-706 
DE94001855 MF-400 
DE94003879 MF-702; 

MF-703 
DE94002615 MF-700 
DE94002616 MF-702; 

MF-706 
DE94002198 MF-700 
DE94002617 MF-705 
DE94002618 MF-700 
DE94002619 MF-704 
DE94003880 MF-700 


mmmmmmmmmmm 
at ob sh oh oh oh oh oh ob ah ot 
S88EEEEESES 


115124 19:3952 OSTI; NTIS; GPO Dep. 
115170 19:3214 OSTI; NTIS; INIS; GPO Dep. 


_ 
© © 
oo 


115182 19:3948 OSTI; NTIS; GPO Dep. 
115227 19:5561 OSTI; NTIS; GPO Dep. 
115245 19:3953 OSTI; NTIS; GPO Dep. 
115321 19:4486 OSTI; NTIS; GPO Dep. 
115695 19:5092 OSTI; NTIS; INIS; GPO Dep. 
UCRL-JC— 
111348 19:5097 OSTI; NTIS; GPO Dep. 
111768 19:5064 OSTI; NTIS; GPO Dep. 
112646 19:4952 OSTI; NTIS; GPO Dep. 
112770 19:5065 OSTI; NTIS; INIS; GPO Dep. 
112823 19:3215 OSTI; NTIS; INIS; GPO Dep. 
112878 19:5116 OSTI; NTIS; INIS; GPO Dep. 
112987 19:3064 OSTI; NTIS; INIS; GPO Dep. 
113202 19:5098 OSTI; NTIS; GPO Dep. 
113306 19:5099 OSTI; NTIS; GPO Dep. 
113309 19:4773 OSTI; NTIS; GPO Dep. 
113340 19:5110 OSTI; NTIS; INIS; GPO Dep. 


ah och oh ah ob 


S8888888888 Besse 


DE94001522 MF-741 
DE94001518 MF-902 
DE94002855 MF-706 
DE94001527 MF-705 
DE93019939 MF-700 
DE94001525 MF-705 
DE94001065 MF-500 
DE94002858 MF-904 
DE94002025 MF-906 
DE94001532 MF-900 
DE94002007 MF-702; 
MF-706 
DE93019379 MF-701 
DE93019380 MF-702 
DE94001070 MF-906 
DE94002884 
DE94002223 
DE94002028 MF-900 


ee ee ee ee ee ee ee) 


113348 19:5100 OSTI; NTIS; GPO Dep. 
113359 19:3216 OSTI; NTIS; INIS; GPO Dep. 
113468 19:4607 OSTI; NTIS; GPO Dep. 
113476 19:4774 OSTI; NTIS; INIS; GPO Dep. 
113574 19:4775 OSTI; NTIS; GPO Dep. 
113575 19:4776 OSTI; NTIS; GPO Dep. 


mmmmmm Mmmm mommmmmm mmmmm mm 
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Report 
Number 


113696 
113724 
113797 
113982 
114006 
114024 
114025 
114058 
114059 
114128 
114150 
114187 
114227 
114310 
114504 
114579 
114683 
114721 
114723 
114733 
114736 
114743 
114782 
114783 
114800 
114833 
114892 
115035 
115046 
115052 
115214 
115218 
UM-P-— 
92/106 
USGS-OFR- 
93-102 
93-438 
93-512A 
93-551C 
USGS-WRI- 
92-4196 
USIP- 
93-03 
UTS-DFT-— 
93-22. 
UTSI- 
93-02 
93-08 


VTT-BIOENERGIA- 


{ 
VTT-TIED— 
1470 
1472 

WAPD-T-— 
2945 
2946 
2961 
2968 
2972 
2978 


Abstract 
Number 


19:5117 
19:4608 
19:5066 
19:3949 
19:5821 
19:3217 
19:5794 
19:4851 
19:4852 
19:3459 
19:4556 
19:4487 
19:3218 
19:5791 
19:4853 
19:4333 
19:5325 
19:4488 
19:4489 
19:4490 
19:4609 
19:5804 
19:3219 
19:3220 
19:4668 
19:5093 
19:5101 
19:5470 
19:5178 
19:5562 
19:5067 
19:5068 


19:5851 


19:5317 
19:5326 
19:3458 
19:5464 


19:5318 


19:5069 


19:5648 


19:2894 
19:3998 


19:2958 


19:3221 
19:3547 


19:4491 
19:4808 
19:4492 
19:5787 
19:4493 
19:3592 


Source of 
Availability 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OST}; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS (US Sales Only); INIS 


GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


See DOE/ID—-22108 


OSTI; NTIS; 


INIS; GPO Dep. 


See DOE/OR/22089-3 
See DOE/OR/22089-5 


See DOE/iID—22109 


OSTI; NTIS; 


INIS 


See IC—93/288 


See DOE/ET/10815—207 
See DOE/ET/10815-—223 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


INIS 
INIS 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; 


INIS; GPO Dep. 
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Order 
Number 


DE94002024 
DE94001517 
DE94003372 
DE94002989 
DE93018628 
DE94002859 
DE94001064 
DE94001529 
DE94001061 
DE94000395 
DE94001042 
DE94001521 
DE94001540 
DE94001060 
DE94002987 
DE94002988 
DE94001538 
DE94003864 
DE94003373 
DE94003865 
DE94003371 
DE94003623 
DE94002010 
DE94002011 
DE93019505 
DE94003203 
DE94001607 
DE94002003 
DE94002545 
DE94003625 
DE93040844 
DE94001519 


DE94609996 


DE94003607 


DE94607864 


DE94702067 


DE94607927 
DE94607727 


DE94001755 
DE94002520 
DE94001905 
DE94002524 
DE94001760 
DE94001758 


WHC-EP- 


Distribution 
Category 


MF-700 
MF-712 
MF-903 
MF-300 
MF-712 
MF-721 
MF-700 
MF-700 
MF-700 
MF-251 
MF-404 
MF-904 
MF-907 
MF-706 
MF-705 
MF-904 
MF-702 
MF-704 
MF-404 
MF-704 
MF-904 
MF-411 
MF-804 
MF-814 
MF-731 
MF-706 
MF-741 
MF-900 
MF-706 
MF-700 
MF-706 
MF-900 


2990 19:4494 OSTI; NTIS; INIS; GPO Dep. 
3005 19:4809 OSTI; NTIS; INIS; GPO Dep. 
3007 19:3593 OSTI; NTIS; INIS; GPO Dep. 
3008 19:4495 OSTI; NTIS; INIS; GPO Dep. 
3909 19:4637 OSTI; NTIS; INIS; GPO Dep. 


DE94001759 
DE94001757 
DE94001903 
DE94001756 
DE94002525 


pot ee it oe oe a 28 os 
SEHKSSHHHOSS 


m mommmmmmmmmm 
a ee ee ee 
OHOeoeoerers 


3021 19:4777 OSTI; NTIS; INIS; GPO Dep. 
WEG.-T- 


4132 19:3477 See ETSU-W-44/00150/REP 
WHC-EP- 


0182-62 19:3222 OSTI; NTIS; INIS; GPO Dep. .99: DE94002397 MF-940 


_ 
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DE94001904 
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1450-Rev.1 
1758 
1797-Rev.1 
1805 
1908 


1929 
1943 


1967 

1986 

2059 

2091 

2175 
WHC-SD-EN-AP-— 

138 
WHC-SD-EN-TL- 

162 

188 
WHC-SD-EN-TP— 

033 
WHC-SD-HWV-TEL- 

033 
WHC-SD-W306-TI- 

001 
WHC-SD-WM-PRS— 


43/INFDOC/2 
44/13 
46/30 
WHO-EB-— 
91/14 
WHO-PEP- 
93.14 
93.4 
WINCO-— 
11937 
11975 
WIS-PH- 
93-35 
93-46 
93-51 
93-60 
93-65 
93-66 
93-68 
93-73 
93-79 
93-80 
WH- 
93-103 
WSRC-MS-— 
93-239 
93-299 
93-300 
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Abstract 
Number 


19:3223 
19:3336 
19:5291 
19:5121 
19:5179 
19:5292 
19:3224 
19:3225 
19:3226 
19:3227 
19:3228 
19:3229 


19:3230 
19:3231 
19:3723 
19:3337 
19:3338 
19:5293 


19:3339 
19:3340 


19:3636 
19:3733 
19:3341 
19:3734 
19:3342 


19:3343 


19:5471 
19:3344 


19:3345 


19:5294 


19:3232 


19:3233 


19:5439 
19:5440 
19:5441 


19:5442 


19:5444 
19:5443 


19:3234 
19:3093 


19:5603 
19:5604 
19:5605 
19:5852 
19:5070 
19:5606 
19:5607 
19:5608 
19:5609 
19:5502 


19:5570 
19:3087 


19:3094 
19:3235 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/ER/40150-239 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94002355 
DE94002356 
DE94002484 
DE94001692 
DE94002414 
DE94000737 
DE94002358 
DE94003095 
DE94002425 
DE94002481 
DE94002357 
DE94003488 


DE94002352 
DE94002183 
DE93041110 
DE94002199 
DE93040336 
DE94003094 


DE94001694 
DE94002353 


DE94003502 
DE94001199 
DE94001688 
DE94003466 
DE94001699 


DE94002479 


DE94002480 
DE94002485 


DE94001684 
DE94002482 
DE94003530 
DE94003528 


DE94607385 
DE94607386 
DE94607387 


DE94607388 


DE94607389 
DE94607390 


DE94000919 
DE94000934 


DE94608133 
DE94608134 
DE94608142 
DE94608422 
DE94607878 
DE94608135 
DE94608136 
DE94608137 
DE94608138 
DE94608076 


DE94002045 
DE94002043 
DE94001189 


Distribution 
Category 


MF-940 
MF-902 
MF-903 
MF-940 
MF-902 
MF-902 
MF-940 
MF-902 
MF-940 
MF-902 
MF-940 
MF-940 


MF-721 
MF-940 
MF-900 
MF-940 
MF-902 
MF-902; 
MF-903 
MF-902 
MF-940; 
MF-902 
MF-530 
MF-528 
MF-902 
MF-906 
MF-903 


MF-630 


MF-903 
MF-902 


MF-903 
MF-630 
MF-721 


MF-940 





Report 
Number 


93-371 
93-415 
93-455 
93-492 


93-514 
93-516 
93-546 


WSRC-RP-— 


92-879-Rev.1 


93-1060 
93-1143 
93-1325 
93-688 
WSRC-TR- 
92-251 


93-0178 
93-0209 


93-217 
93-232 
93-387 
93-404 
93-405 
93-406 
93-407 
93-420 
93-448 
93-459 
93-519 
93-529 
93-545 
93-560 
93-561 


Y/DD- 
607 

Y/DV- 
1275 


1281 
1298 
Y/DW- 
1271 
Y/DZ- 
1005 
1019 
1032 


994/R2 
Y/EN- 

4687 

5073 


Abstract 
Number 


19:5327 
19:3346 
19:3829 
19:3236 


19:5076 
19:5295 
19:3237 


19:5296 
19:5297 
19:3239 
19:3240 
19:3238 


19:3241 


19:3830 
19:5298 


19:5299 
19:3242 
19:3347 
19:3831 
19:3832 
19:3594 
19:3833 
19:5087 
19:4778 
19:5300 
19:3243 
19:3675 
19:3770 
19:3348 
19:3349 


19:4779 


19:4496 


19:3063 
19:4497 


19:4638 
19:3244 
19:3079 
19:4498 
19:3078 
19:4610 
19:4611 


19:5301 
19:3322 
19:3323 
19:3320 
19:3324 
19:3321 


19:5329 


19:3350 


19:3351 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OST; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
See DOE/OR-01-1161-V1-D1 
See DOE/OR-01-1173-D1 
See DOE/OR-01-1115-D3 
See DOE/OR-1152-D1 

See DOE/OR-01-1151-D1 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94002046 
DE94002945 
DE94002526 
DE94001817 


DE94001069 
DE94001812 
DE94002032 


DE94003870 
DE94001174 
DE94003338 
DE94003121 
DE94002527 


DE94002533 


DE94003817 
DE94003125 


DE94002034 
DE94003818 
DE94002047 
DE94002941 
DE94002943 
DE94002950 
DE94002944 
DE94001810 
DE94002949 
DE94003819 
DE94003854 
DE94003851 
DE94003923 
DE94001806 
DE94001815 


DE94003326 


DE94003332 


DE94003329 
DE94002754 


DE94003330 
DE94003325 
DE94002753 
DE94001945 
DE94001944 
DE94003681 
DE94003683 


DE94003327 


DE94002581 
DE94002585 


DE94002586 


YTS- 


Distribution 
Category 


MF-702 
MF-702 
MF-703 
MF-721; 
MF-705 
MF-706 
MF-707 
MF-706; 
MF-721 


MF-702 
MF-702 
MF-700 
MF-721 
MF-721 


MF-701; 
MF-700 
MF-701 

MF-706; 
MF-703 
MF-702 
MF-702 
MF-702 
MF-700 
MF-700 
MF-700 
MF-701 

MF-706 
MF-706 
MF-902 
MF-721 

MF-705 
MF-708 
MF-702 
MF-702; 
MF-703 


MF-714 


MF-701; 
MF-702 
MF-704 
MF-701 


MF-701 


MF-701 
MF-701 
MF-706; 
MF-707 
MF-701 


MF-703 
MF-704; 
MF-706 


MF-702 


MF-702 


MF-702; 
MF-703 
MF-702; 
MF-703 
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YITP/U- 


Report 
Number 


YITP/U- 
93-9 

YJT- 
92-28 
92-33E 
92-34 
92-35 
93-14 
93-17 
93-18 
93-19 


810 


Abstract 
Number 


19:5610 


19:5302 
19:3245 
19:5303 
19:5304 
19:5328 
19:5305 
19:5306 
19:5307 
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Source of 
Availability 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


Order 
Number 


DE94727517 


DE94607296 
DE94607928 
DE94607297 
DE94607298 
DE94607318 
DE94607299 
DE94607300 
DE94607301 


Distribution 
Category 





Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE93000054 
DE93000166 
DE93000167 
DE93000168 
DE93000169 
DE93000170 
DE93000172 
DE93000173 
DE93000174 
DE93000175 
DE9301 0030 
DE93011730 
DE93013716 
DE93016210 
DE93016481 
DE93016642 
DE93016684 
DE93016755 
DE93016885 
DE93017002 
DE93017267 
DE93017297 
DE9301 7326 
DE93017389 
DE93017453 
DE93017497 
DE93017870 
DE9301 7968 
DE9301 8224 
DE93018234 
DE93018252 
DE93018628 
DE93018720 
DE93018872 
DE93018949 
DE93018979 
DE93019086 
DE93019113 
DE93019118 
DE9301 9287 
DE93019379 
DE93019380 
DE93019395 
DE93019439 
DE93019458 
DE93019472 
DE9301 9505 
DE93019588 
DE93019593 
DE93019595 
DE93019791 
DE93019850 
DE93019930 
DE9301 9934 
DE93019939 
DE93040046 
DE93040081 
DE93040082 
DE93040162 
DE93040189 
DE93040204 


Report No. 


DOE/CH/10093-189 
DOE/BC-93000166 
DOE/ID/01570-T169 
DOE/ID/01570-T170 
DOE/BC/14899-4 
NIPER-696 
BNL-47046 
NIPER-698 
DOE/BC-93000174 
DOE/BC/14899-8 
NREL/TP-462-5479 
DOE/CH/10503-1 
DOE/FTR-93013716 
DOE/FTR-93016210 
LA-UR-93-2282 
DOE/EA-0611 
DOE/ID-10253 
DOE/EA-0587-Add. 
DOE/EA-0622 
DOE/EA-0792(ES) 
ETDE/PUB-3(Rev.1) 
DOE/EA-0826 
DOE/FTR-93017326 
DOE/EIS—0162-Vol.3 
DOE/ER/40150-222 
SAND-93-1361C 
DOE/FTR-9301 7870 
DOE/EV/03688-T1 
NREL/TP-441-5761 
NREL/TP-411-5361 
DOE/EIA-0202(93/3Q) 
UCRL-JC-1 14006 
CONF-9308106-1 
PNL-SA-22762 
EGG-M-93330 
DOE/BP/21985-6 
DOE/SF/19043-T4 
DOE/EA-0850 
LA-UR-93-2220 
DOE/ER/81229-93/C0193 
UCRL-JC-113348 
UCRL-JC—113359 
DOE/EIA-0202(93) 
SAND-93-1627C 
DOE/ER/61477-1 
DOE/EIA-0226(93/08) 
UCRL-JC—1 14800 
DOE/NV/10630-65 
DOE/ER/60374-T5 
DOE/ER/60374-T4 
DOE/PC/92521-T41 
EGG-—1 1265-5002 
CONF-9305134— 
DOE/ER/60304-9 
UCRL-JC—1 12823 
SAND-93-1876C 
DOE/ER/60579-T1 
DOE/ER/60245-T2 
LA-UR-93-3191 
LA-UR-93-3070 
SAND-93-0218 


Order No. 


DE93040231 
DE93040246 
DE93040256 
DE93040308 
DE93040309 
DE93040330 
DE93040336 
DE93040341 
DE93040342 
DE93040345 
DE93040386 
DE93040427 
DE93040445 
DE93040448 
DE93040503 
DE93040506 
DE93040566 
DE93040579 
DE93040599 
DE93040605 
DE93040686 
DE93040755 
DE93040772 
DE93040804 
DE93040809 
DE93040815 
DE93040816 
DE93040844 
DE93040858 
DE93040909 
DE93040943 
DE93041045 
DE93041102 
DE93041110 
DE93041140 
DE93041147 
DE93041163 
DE93041173 
DE93041177 
DE93041226 
DE93041259 
DE93041288 
DE93041298 
DE93041322 
DE93041334 
DE9361 1027 
DE94000002 
DE94000004 
DE94000007 
DE94000009 
DE94000010 
DE94000011 
DE94000012 
DE94000014 
DE94000015 
DE94000016 
DE94000018 
DE94000019 
DE94000020 
DE94000021 
DE94000022 


Report No. 


ANL/XFD/CP-80601 
ANL/CMT/CP-79432 
LA-UR-93-2855 
DOE/ER/60113-T4 
DOE/ER/60113-T5 
SAND-93-2031C 
WHC-SA-1805 
SAND-93-1993C 
SAND-93-1760C 
SAND-93-1926C 
LA-UR-88-2694 
LA-12605-MS 
LBL-32419 
LBL-33859 
LA-UR-92-581 
LA-UR-92-451 
DOE/DP-0119 
DOE/MWIP-3-Vol.2 
CONF-940128-2 
CONF-9309235-1 
DOE/ER/61361-2 
SAND-93-1808C 
DOE/EIA-0376(91) 
ANL-HEP-TR-91-16 
DOE-STD-1063-93 
DOE-STD-1037-93 
LA-UR-92-3276 
UCRL-JC—1 15214 
DOE/ER/40150-239 
CONF-900107-5 
SLAC-PUB-6076 
CONF-930809-7 
SSCL-SR-1224 
WHC-SA-1758 
SAND-93-2026C 
NWPO-TR-019-92 
ANL/PHY/CP-80702 
ANL/MCT/CP-79097 
ANL/MCT/CP-79124 
DOE/ER/14147-3 
DOE/PC/91257-T18 
DOE/EIA-0226(93/09) 
DOE/ER/75778-1-App.13.5 
PNL-8819 
DOE/FE/61679-T27 
JINR-4-50-91 
DOE/MC/26233-3459 
DOE/MC/27286-3465 
DOE/MC/27364-3468 
DOE/MC/26052-3470 
DOE/MC/27227-3471 
DOE/MC/26306-3472 
DOE/MC/26306-3484 
DOE/NBM-94000014 
DOE/NBM-94000015 
CONF-930893-35 
DOE/MC/1 1076-3485 
DOE/MC/1 1076-3486 
DOE/MC/10637-3487 
DOE/MC/24 155-3488 
DOE/MC/23295-3489 


Order No. 


DE94000026 
DE94000027 
DE94000037 
DE94000038 
DE94000039 
DE94000101 
DE94000102 
DE94000201 

DE94000224 
DE94000231 

DE94000232 
DE94000237 
DE94000341 

DE94000354 
DE94000357 
DE94000395 
DE94000407 
DE94000447 
DE94000448 
DE94000461 

DE94000472 
DE94000478 
DE94000520 
DE94000521 

DE94000523 
DE94000561 

DE94000571 

DE94000590 
DE94000627 
DE94000631 

DE94000634 
DE94000658 
DE94000663 
DE94000685 
DE94000703 
DE94000705 
DE94000712 
DE94000725 
DE94000737 
DE94000744 
DE94000757 
DE94000760 
DE94000770 
DE94000773 
DE94000786 
DE94000797 
DE94000798 
DE94000814 
DE94000818 
DE94000822 
DE94000833 
DE94000851 

DE94000852 
DE94000855 
DE94000865 
DE94000885 
DE94000888 
DE94000893 
DE94000896 
DE94000899 
DE94000901 


Report No. 


DOE/MC/24207-3493 
DOE/MC/24207-3494 
DOE/MC/23 166-3507 
DOE/MC/23167-3508 
DOE/MC/28060-3509 
NIPER-—703 
DOE/BC—94000102 
NREL/TP-451-5813 
NREL/TP-410-6049 
NREL/TP-442-6008 
NREL/TP-—411-5836 
NREL/TP-451-5834 
CONF-9306200—1 
UCRL-ID—113370 
UCRL-52000-93-6 
UCRL-JC—1 14128 
CONF-9307122—Summ. 
ANL/EP/CP-79131 
ANL/XFD/CP-80298 
DOE/NV/10845-21 
CONF-930445-—26 
CONF-930720-21 
PNL—7638-HEDR 
PNWD-—2162-HEDR 
DOE/EIA—0035 (93/09) 
ORNL/TM—11867 
LBL-33955 
FNAL-TM—1858 
DOE/EIA—-0555(93)/2 
DOE/ER-0601P 
PNL-8545-Vol.3 
DOE/ER/40343-7 
DOE/EIA—0543(93/2Q) 
LA-UR-93-3463 
LA-UR-93-3439 
LA-UR-—93-3435 
DOE/ER/53217-T2 
LBL-33333 
WHC-EP-0620 
DOE/ER/12974—1 
DOE/EH-0280 
SAND-—93-1104C 
LA-UR-93-3359 
LA-UR-93-3343 
DOE/ER/13977-6 
LA-UR-93-3244 
LA-UR-93-3243 
LA-UR-—93-2805 
LA-UR-—93-3408 
LA-UR-—$3-3398 
DOE/OR/00033—-T539 
DOE/OR/00033-T557 
DOE/OR/00033-T558 
DOE/OR/21607-T2 
DOE/ER/61365-T1 
LA-UR-93-3425 
LA-UR-93-3327 
LA-UR-93-3307 
LA-UR-93-3299 
LA-UR-93-3287 
LA-UR-93-3278 
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DE94000902 


Order No. 


DE94000902 
DE94000910 
DE94000916 
DE94000919 
DE94000934 
DE94000941 
DE94000942 
DE94000943 
DE94000965 
DE94000970 
DE94000981 
DE94000991 
DE94001001 
DE94001003 
DE94001042 
DE94001051 
DE94001060 
DE94001061 
DE94001064 
DE94001065 
DE94001069 
DE94001070 
DE94001081 
DE94001084 
DE94001089 
DE940010390 
DE94001122 
DE94001124 
DE94001126 
DE94001128 
DE94001129 
DE94001134 
DE94001135 
DE94001137 
DE94001145 
DE94001146 
DE94001149 
DE94001150 
DE94001154 
DE94001158 
DE94001174 
DE94001178 
DE94001189 
DE94001199 
DE94001201 
DE94001205 
DE94001206 
DE94001208 
DE94001210 
DE94001215 
DE94001220 
DE94001222 
DE94001240 
DE94001242 
DE94001251 
DE94001266 
DE94001276 
DE94001316 
DE94001318 
DE94001323 
DE94001327 
DE94001336 
DE94001357 
DE94001365 
DE94001376 
DE94001384 
DE94001385 
DE94001387 
DE94001389 
DE94001390 
DE94001392 
DE94001401 


812 


Report No. 


CONF-93081 80-2 
DOE/ET/15601—-T58 
CONF-9304185-3 
WINCO—1 1937 
WINCO-11975 
DOE/BP-2087 
DOE/BP-2195 
DOE/BP-2213 
DOE/ER/40503—-4 
DOE/ER/61072-5 
CONF-930838—2 
IR-CR-93084 
IR-CR-93083 
PNL-—8700 
UCRL-JC—1 14150 
DOE/ER/14279-T1 
UCRL-JC—1 14310 
UCRL-JC—114059 
UCRL-JC—1 14025 
UCRL-JC—1 12987 
WSRC-MS-—93-514 
UCRL-JC—1 13468 
PNL-8880 
PNL-8840 
ORNL/TM-12437/V1 
ORNL/TM-—12437/V2 
CONF-930825-—13 
CONF-930759-3 
CONF-9308122-14 
CONF-9307 12-7 
CONF-9310208-1 
CONF-930809—12 
CONF-940103-1 
CONF-931 1107-2 
DOE/ER/61064—T2 
DOE/ER/61064—3 
SAND-93-1138 
CONF-9310216-1 
LA-—12631-MS 
KCP-613-5279 
WSRC-RP-93-1060 
DOE/ER/40698-—2 
WSRC-MS-—93-300 
WHC-SA-1986 
SAND-93-2129C 
SAND-—93-2046C 
SAND-—93-2242C 
SAND-93-2244C 
SAND-93-7082C 
GA-A-21431 
FNAL/C—$3/279-E 
DOE/ER/79124—-T1 
DOE/RL-—93-03 
MSHA/IR—1991 
LBL-34543 
DOE/EA-0841 
ANL/CHM/CP-80915 
ANL/ES/CP-—79270 
ANL/ET/CP-80501 
ANL/EA/CP-79133 
ANU/ET/CP-—79615 
ANL/RA/CP-80796 
DOE/ER/40546-T3 
DOE/ID/13074-T9 
KCP-—613-5294 
BNL-49461 
BNL—49457 
BNL-49477 
BNL—49466 
RFP-4776 
RFP—4777 
DOE/OR/00033-T559 
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Order No. 


DE94001413 
DE94001424 
DE94001425 
DE94001429 
DE94001430 
DE94001436 
DE94001442 
DE94001446 
DE94001447 
DE94001453 
DE94001454 
DE94001459 
DE94001460 
DE94001462 
DE94001463 
DE94001467 
DE94001468 
DE94001469 
DE94001470 
DE94001473 
DES4001482 

DE94001498 
DE94001500 
DE94001501 

DE94001503 

DE94001504 

DE94001514 

DE94001517 
DE94001518 
DE94001519 
DE94001521 

DE94001522 

DE94001525 
DE94001527 
DE94001529 
DE94001532 

DE94001538 
DE94001540 

DE94001562 

DE94001563 

DE94001565 

DE94001566 
DE94001569 
DE940015390 
DE94001591 

DE94001593 

DE94001595 
DE94001607 
DE94001609 
DE94001614 
DE94001615 
DE94001621 

DE94001622 
DE94001624 
DE94001638 
DE94001640 
DE94001641 

DE94001648 
DE94001649 
DE94001664 
DE94001673 
DE94001675 
DE94001676 
DE94001677 
DE94001684 
DE94001688 
DE94001692 
DE94001694 
DE94001699 
DE94001705 
DE94001709 
DE94001712 


Report No. 


DOE/OR/00033—T570 
ANL/CMT-ACL/CP-80970 
ANL/APS/IN/VIB-93/3 
ANL/ET/CP—80968 
ANL/IFR/CP-—80866 
ANL/XFD/CP-80856 
DOE/CE/27504-T4 
DOE/ER/40344—7 
DOE/ER/45445-9 
KCP-—613-5248 
ANL/DIS/RP—80950 
ANL-HEP-CP-93-66 
ANL/PHY/CP-—80892 
ANL/ES/CP-80941 
ANL/CMT/CP-80812 
CONF-930927 1-1 
CONF-931160-—29 
CONF-9305298-1 
ORNL/M-2359 
LA-SUB-93-178 
CONF-910202-21 
SAND-93-2033C 
SAND-93-2057C 
SAND-93-2100C 
SAND-93-1859C 
SAND-93-2226C 
FNAL/C—93/250 
UCRL-JC—1 13724 
UCRL-JC—111768 
UCRL-JC—1 15218 
UCRL-JC—1 14187 
UCRL-JC—111348 
UCRL-JC—1 12878 
UCRL-JC—1 12770 
UCRL-JC—1 14058 
UCRL-JC—1 13309 
UCRL-JC—1 14683 
UCRL-JC—1 14227 
DOE/EE-12929-H1 
DOE/EH-0339 
DOE/ET/51013-303 
LA-12562-MS 
LA-12655-MS 
DOE/AL/31950—-T6-Vol.1 
DOE/AL/31950-T6-Vol.2 
DOE/AL/31950—-T6-Vol.3 
DOE/AL/31950—T6-Vol.4 
UCRL-JC—1 14892 
DNA-TR-93-24 
DOE/OR/22089-3 
DOE/OR/22089-5 
HW-66618-RD 
HW-54752 
HW-64928 
ORNL/M-2980 
DOE/ER/13836-6 
DOE/ER/40410-5 
DOE/CE/15370-T15 
DOE/ER/401 28-T7 
CONF-9206415— 
PNL-SA-22780 
PNL-SA-22538 
PNL-SA-22816 
PNL-SA-22886 
WHC-SD-EN-TP-033 
WHC-SA-2059 
WHC-EP-0433 
WHC-SA-1929 
WHC-SA-2175 
SAND-93-1422-Vol.3 
SAND-94-8200 
DOE/ER-0603T 


Order No. 


DE94001720 
DE94001724 
DE94001727 
DE94001733 
DE94001735 
DE94001740 
DE94001741 

DE94001742 
DE94001752 
DE94001755 
DE94001756 
DE94001757 
DE94001758 
DE94001759 
DE94001760 
DE94001777 
DE94001793 
DE94001794 
DE94001795 
DE94001799 
DE94001802 
DE94001804 
DE94001806 
DE94001810 
DE94001812 
DE94001815 
DE94001817 
DE94001820 
DE94001827 
DE94001829 
DE94001831 

DE94001833 
DE94001835 
DE94001845 
DE94001855 
DE94001861 

DE94001862 
DE94001865 
DE94001870 
DE94001880 
DE94001886 
DE94001892 
DE94001893 
DE94001895 
DE94001896 
DE94001898 
DE94001899 
DE94001901 

DE94001903 
DE94001904 
DE94001905 
DE94001909 
DE94001910 
DE94001911 

DE94001912 
DE94001913 
DE94001914 
DE94001916 
DE94001919 
DE94001921 

DE94001923 
DE94001944 
DE94001945 
DE94001951 

DE94001953 
DE94001955 
DE94001956 
DE94001959 
DE94001960 
DE94001961 
DE94001962 
DE94001964 


Report No. 


PPPL-2942 
DOE/ER/61457-T1 
DOE/ER/13438-T1 
DOE/MC/27226-3483 
DOE/MC/27229-3481 
DOE/ER/40246-8 
DOE/ER/60485-5 
DOE/ER/60931-4 
PNL-8867 
WAPD-T-2945 
WAPD-T-3008 
WAPD-T-3005 
WAPD-T-2978 
WAPD-T-2990 
WAPD-T-2972 
SAND-93-1763 
DOE/ER/40581-3 
DOE/CE/23810-23 
DOE/CE/23810-24 
DOE/ER/40623-2 
SAND-93-0150C 
\S-M-773 
WSRC-TR-93-560 
WSRC-TR-93-420 
WSRC-MS-93-516 
WSRC-TR-93-561 
WSRC-MS-93-492 
DOE/ER/40150-243 
SAND-93-2206C 
SAND-93-1244C 
SAND-93-2271C 
SAND-93-2134C 
SSCL-SR-1224/3 
GRI-93/0118 
UCRL-ID-115042 
SAND-93-0827 
SAND-93-1448 
DOE/ER/12128-2 
PNL-8534-Vol.3 
DOE/OR-01-1115-D3 
DOE/EIA-0572 
DOE/EIA-0035(93/10) 
BNL-49508 
BNL-49519 
BNL-49454 
BNL-49485 
DOE/ER/60892-4 
BNL-NUREG-491 15 
WAPD-T-3007 
WAPD-T-3021 
WAPD-T-2961 
BNL-49517 
DOE/METC/C-94-7108 
DOE/METC/C-94/7110 
DOE/MC/23170-94/C0270 
DOE/METC/C-94/7103 
DOE/METC/C-94/7109 
DOE/MC/29234-94/C0238 
DOE/MC/27 168-94/C0250 
DOE/MC/27394-94/C0247 
DOE/ER/80910-94/C0267 
Y/DZ-994/R2 
Y/DZ-1032 
DOE/OR-01-1151-D1 
DOE/PC/90311-12 
CONF-9309152-2 
DOE/PC/91305-7 
DOE/PC/92544-4 
CONF-9309152-3 
DOE/PC/90284-11 
DOE/PC/89768-T14 
DOE/PC/90550-T10 





Order No. 


DE94001969 
DE94001970 
DE94001971 
DE94001972 
DE94001973 
DE94001976 
DE94001977 
DE94001978 
DE94001979 
DE94001982 
DE94001984 
DE94002002 
DE94002003 
DE94002004 
DE94002007 
DE94002010 
DE94002011 
DE94002018 
DE94002021 
DE94002024 
DE94002025 
DE94002026 
DE94002028 
DE94002032 
DE94002034 
DE94002037 
DE94002038 
DE94002041 
DE94002043 
DE94002045 
DE94002046 
DE94002047 
DE94002050 
DE94002152 
DE94002153 
DE94002154 
DE94002158 
DE94002159 
DE94002161 
DE94002163 
DE94002164 
DE94002165 
DE94002166 
DE94002167 
DE94002168 
DE94002169 
DE94002170 
DE94002171 
DE94002174 
DE94002177 
DE94002178 
DE94002180 
DE94002182 
DE94002183 
DE94002191 
DE94002192 
DE94002198 
DE94002199 
DE94002200 
DE94002201 
DE94002202 
DE94002203 
DE94002207 
DE94002208 
DE94002210 
DE94002212 
DE94002219 
DE94002223 
DE94002248 
DE94002258 
DE94002259 
DE94002260 


Report No. 


DOE/PC/91307-T8 
DOE/PC/92111-T3 
DOE/PC/89651—T9 
DOE/PC/91164—T7 
DOE/PC/91347-T5 
DOE/PC/90305—-T12 
DOE/PC/90293—-T10 
DOE/PC/91303—T7 
DOE/PC/90285-T11 
DOE/PC/91034—T2 
SR/H-643 
CONF-930676—Suppl. 
UCRL-JC—1 15035 
DOE/PC/91040—25 
UCRL-JC—1 13340 
UCRL-JC—1 14782 
UCRL-JC—1 14783 
DOE/AL/65030-T3 
RFP—4756 
UCRL-JC—1 13696 
UCRL-JC—1 13306 
DOE/PC/90544-T9 
UCRL-JC—1 13575 
WSRC-MS-93-546 
WSRC-TR-93-217 
SAND—93-1649C 
SAND—93-0549C 
SAND—93-2338C 
WSRC-MS-93-299 
WSRC-MS—93-239 
WSRC-MS-—93-371 
WSRC-TR-93-387 
DOE/PC/92147-3 
DOE/PC/90044—11 
DOE/PC/92207-T3 
DOE/PC/92147—2 
DOE/PC/90046-T2 
DOE/PC/90046-T3 
DOE/PC/90046-T5 
DOE/PC/$2160-T3 
DOE/PC/$2110—-T3 
DOE/PC/91344—-T5 
DOE/PC/91043—T7 
DOE/PC/91054—-T7 
DOE/PC/88881-T20 
DOE/PC/91161-T5 
DOE/PC/91281-T7 
DOE/PC/89774-T9S 
DOE/PC/91294—-T7 
DOE/PC/92106—-T2 
DOE/PC/90047-T8 
DOE/PC/91039-T7 
PNL—8886 
WHC-SA-1450-Rev.1 
CONF-931233-—2 
CONF-931079-4 
UCRL-ID—115182 
WHC-SA-—1797-Rev.1 
ANL/XFD/CP-79513 
ANL/MSD/CP-79815 
ANL/CHM/CP-81063 
ANL/ES/CP-—81040 
ANL/ASD/CP-—80704 
ANL/MSD/CP-81086 
ANL-HEP-CP-93-78 
ANL/ET/CP-—79010 
ANL/ES/CP-—81096 
UCRL-JC—1 13574 
ANL/ES/RP-81001 
LBL-32616 
LBL-33199 
LBL-34616 


Order No. 


DE94002261 

DE94002262 
DE94002263 
DE94002267 
DE94002270 
DE94002271 

DE94002275 
DE94002278 
DE94002279 
DE94002280 
DE94002281 

DE94002282 
DE94002283 
DE94002284 
DE94002285 
DE94002288 
DE94002290 
DE94002291 

DE94002294 
DE94002295 
DE94002297 
DE94002298 
DE94002304 
DE94002332 
DE94002335 
DE94002338 
DE94002339 
DE94002340 
DE94002348 
DE94002349 
DE94002351 

DE94002352 
DE94002353 
DE94002355 
DE94002356 
DE94002357 
DE94002358 
DE94002359 
DE94002360 
DE94002363 
DE94002366 
DE94002371 

DE94002373 
DE94002376 
DE94002377 
DE94002378 
DE94002379 
DE94002383 
DE94002384 
DE94002385 
DE94002386 
DE94002390 
DE94002391 

DE94002392 
DES4002393 
DE94002394 
DE94002395 
DE94002396 
DE94002397 
DE94002398 
DE94002399 
DE94002400 
DE94002405 
DE94002414 
DE94002419 
DE94002422 
DE94002425 
DE94002427 
DE94002428 
DE94002429 
DE94002430 
DE94002431 


Report No. 


LBL-32617 
LBL-32505 
LBL-34680 
LBL-34642 
LBL-PUB-733 


DOE/EIA-0538(93/94-3) 


LBL-33604 
SAND-93-0172 
SAND-$2-7293 
LBL-34466 
LBL-34447 
LBL-33242 
LBL-34671 
LBL-33945-Rev. 
LBL-34507 
SAND-93-2014C 
SAND-93-1656C 
SAND-93-2360C 
SAND-93-2174C 
SAND-93-1467C 
SSCL-Preprint-523 
SSCL-Preprint-514 
FNAL/C—93/286 
DOE/BP/25174-13 
DOE/ER/14283-1 
DOE/BP-1781 
DOE/PC/89653-TS 
DOE/PC/90018—-T7 
ANL/CMT/CP-79342 
ANL/ET/CP-80263 
DOE/WIPP-93-026 
WHC-SA-0684 
WHC-SA-1943 
WHC-EP-0365-3 
WHC-EP-0390-Rev.1 
WHC-EP-0681 
WHC-EP-0640-Rev.1 
PNL-SA-22559 
PNL-SA-22598 
ANL/DIS/CP-80919 
ANL/ASD/CP-79457 
ANL/XFD/CP-79549 
ANL/IPNS/CP-80352 
ANL/ET/CP-—79400 
DOE/ER-30194-Vol.1 


DOE/ER-30194-Vol.2 


ANL/ESD/TM-55 
SAND-93-2064 
DOE/PC/90309—12 
DOE/PC/91308-8 
DOE/PC/91299-12 
DOE/PC/88697-T8 
DOE/PC/79668-T5 
DOE/PC/79796-T34 
DOE/PC/91307—-TS 
DOE/PC/79818-T8 
DOE/PC/91310—-T7 
DOE/PC/90547-T12 
WHC-EP-01 82-62 
DOE/PC/91034-T3 
DOE/PC/91034-T4 
DOE/PC/91034-T5 
DOE/ER/45267-7 
WHC-EP-0536-1 
DOE/ID/13042-24 
BNL—49640 
WHC-EP—0668 
DOE/BC/14204—15 
DOE/BC/14652-T1 
DOE/BC/14476-T1 
FNAL/C—93/215 
FNAL/C—93/309 


Order No. 


DE94002432 
DE94002441 
DE94002442 
DE94002445 
DE94002449 
DE94002450 
DE94002451 
DE94002455 
DE94002457 
DE94002460 
DE94002479 
DE94002480 
DE94002481 
DE94002482 
DE94002484 
DE94002485 
DE94002487 
DE94002489 
DE94002491 
DE94002492 
DE94002496 
DE94002500 
DE94002516 
DE94002518 
DE94002520 
DE94002524 
DE94002525 
DE94002526 
DE94002527 
DE94002533 
DE94002539 
DE94002541 

DE94002542 
DE94002543 
DE94002545 
DE94002551 

DE94002553 
DE94002555 
DE94002561 

DE94002562 
DE94002570 
DE94002581 

DE94002584 
DE94002585 
DE94002586 
DE94002588 
DE94002597 
DE94002598 
DE94002599 
DE94002600 
DE94002603 
DE94002604 
DE94002605 
DE94002606 
DE94002607 
DE94002608 
DE94002609 
DE94002613 
DE94002614 
DE94002615 
DE94002616 
DE94002617 
DE94002618 
DE94002619 
DE94002620 
DE94002622 
DE94002624 
DE94002629 
DE94002630 
DE94002632 
DE94002636 
DE94002637 


DE94002637 


Report No. 


FNAL/C—93/300-E 
CONF-9306237—4 
CONF-9309268-1 
CONF-931 160-31 
CONF-930956—1 

CONF-930809—11 
CONF-9306276-2 
CONF-930722-51 
CONF-930703-37 
CONF-930776-3 


WHC-SD-EN-AP-138 


WHC-SD-EN-TI-162 
WHC-EP-0674 


WHC-SD-HWV-T-033 


WHC-EP-0394-6 
WHC-SD-EN-TI-188 
CONF-940104-1 
CONF-930482-11 
CONF-9305293-2 
CONF-931079-7 
ANU/ACTV-93/1 
PNL-8682 
DOE/EIA-0216(92) 
DOE/EIA-0478(92) 
WAPD-T-2946 
WAPD-T-2968 
WAPD-T-3009 
WSRC-MS-93-455 
WSRC-RP-93-688 
WSRC-TR-92-251 
CONF-931081-5 
DOE/EIA-0535(92) 
BNL-49583 
BNL-49529 
UCRL-JC—1 15046 
FEMP-2308 
FEMP/SUB-069 
FEMP-2309 


DOE/EIA-0109(93/10) 
DOE/EIA-0520(93/10) 


LA-SUB-93-299 


Y/SUB-—92-YP507C/1/P 1 


DOE/OR-1152-D1 
Y/TS—833/P1 
Y/TS-833/P2 
ORNU/ER-195 
DOE/ER/40669-3 
LA-UR-93-3438 
LA-UR-93-3505 
LA-UR-93-3213 
EGG-2702 
EGG-—2710 
PNL-8888 
PNL-—8889-Vol.1 
SAND-90-7112 
SAND—92-1853 
SAND-—92-2247 
UCID—1 9227-92 
UCRL-ID—114904 
UCRL-ID—115124 
UCRL-ID—-115170 
UCRL-ID—115227 
UCRL-ID—115245 
UCRL-ID—115321 
LA-UR-93-3060-Rev. 
LA-UR-93-3570 
LA-UR-93-3553 
LA-UR-93-3545 
LA-UR-93-3536 
LA-UR-93-3531 
LA-UR-93-3591 
LA-UR-—93-3586 
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DE94002638 


Order No. 


DE94002638 
DE94002639 
DE94002643 
DE94002645 
DE94002647 
DE94002648 
DE94002650 
DE94002651 
DE94002652 
DE94002653 
DE94002655 
DE94002660 
DE94002661 
DE94002662 
DE94002663 
DE94002664 
DE94002665 
DE94002666 
DE94002667 
DE94002673 
DE94002674 
DE94002681 
DE94002682 
DE94002683 
DE94002684 
DE94002687 
DE94002688 
DE94002689 
DE94002690 
DE94002693 
DE94002697 
DE94002701 
DE94002702 
DE94002703 
DE94002704 
DE94002706 
DE94002709 
DE94002714 
DE94002715 
DE94002718 
DE94002722 
DE94002723 
DE94002724 
DE94002729 
DE94002731 
DE94002733 
DE94002735 
DE94002736 
DE94002737 
DE94002738 
DE94002739 
DE94002741 
DE94002742 
DE94002743 
DE94002744 
DE94002746 
DE94002753 
DE94002754 
DE94002755 
DE94002760 
DE94002767 
DE94002770 
DE94002771 
DE94002772 
DE94002773 
DE94002774 
DE94002777 
DE94002786 
DE94002788 
DE94002797 
DE94002798 
DE94002800 


814 


Report No. 


LA-UR-93-3584 
LA-UR-93-3640 
LA-UR-93-3628 
LA-UR-93-3624 
SAND-—93-2508C 
SAND—93-2445C 
SAND-—93-2480C 
SAND-—93-2681C 
SAND-—93-2421C 
DOE/PC/90047-T9 
DOE/PC/92109-T2 
DOE/PC/91050-T4 
DOE/PC/90046-T6 
DOE/PC/90056-T12 
DOE/PC/91343-T2 
DOE/PC/91162-T7 
DOE/PC/92542-T3 
DOE/PC/91155—-T4 
DOE/PC/91154—-T6 
DOE/ER/40664—4 
DOE/ER/45347-33 
SAND-—93-1725C 
SAND-93-2145C 
SAND-—93-1435C 
UCRL-ID—114279 
LA-UR-93-3750 
LA-UR-93-3737 
LA-UR-93-3731 
LA-UR-93-3728 
LA-UR-93-3720 
LA-UR-93-3706 
LA-UR-93-3838 
LA-UR-93-3817 
LA-UR-93-3837 
DOE/MC/28020~-94/C0272 
LA-UR-93-3851 
LA-UR-—93-3884 
LA-UR-93-3654 
LA-UR-93-3658 
LA-UR-93-3697 
LA-UR-93-3807 
LA-UR-93-3806 
LA-UR-93-3800 
DOE/ER/40427—10-N93 
DOE/ER/451 91-23 
SAND-—93-2356C 
SAND-93-1119C 
SAND-—93-2431C 
SAND-93-2211C 
SAND-—93-1331C 
SAND-—93-1584C 
SAND-—93-2248C 
SAND-—93-2118C 
SAND-93-2117C 
SAND-—93-2119C 
GA-A-21415 
Y/DZ-1019 
Y/DV-1298 
DOE/OR-01-1161-V1-D1 
DOE/PC/92158-T1 
DOE/CH/10367-T1 
DOE/ER/12896-1 
DOE/ID/13257-1 
ORNUTM-2648/R4 
ORNL/Sub-93-07802 
ORNL/TM-12389 
DOE/ER/61010-T14 
CONF-930867-3 
CONF-931133-6 
CONF-931009—11 
CONF-931136—1 
CONF-930759-4 


ERA Vol. 19, No. 2 


Order No. 


DE94002801 
DE94002806 
DE94002807 
DE94002809 
DE94002810 
DE94002811 

DE94002813 
DE94002815 
DE94002817 
DE94002818 
DE94002819 
DE94002822 
DE94002823 
DE94002829 
DE94002830 
DE94002831 

DE94002832 
DE94002833 
DE94002834 
DE94002835 
DE94002836 
DE94002837 
DE94002838 
DE94002839 
DE94002842 
DE94002843 
DE94002850 
DE94002871 

DE94002852 
DE94002855 
DE94002858 
DE94002859 
DE94002862 
DE94002863 
DE94002864 
DE94002865 
DE94002866 
DE94002867 
DE94002868 
DE94002869 
DE94002870 
DE94002871 

DE94002872 
DE94002873 
DE94002876 
DE94002877 
DE94002878 
DE94002879 
DE94002880 
DE94002884 
DE94002885 
DE94002886 
DE94002887 
DE94002889 
DE94002890 
DE94002894 
DE94002899 
DE94002902 
DE94002903 
DE94002905 
DE94002906 
DE94002907 
DE94002908 
DE94002909 
DE94002910 
DE94002913 
DE94002915 
DE94002916 
DE94002919 
DE94002928 
DE94002931 
DE94002934 


Report No. 


LA-UR-93-3319 
EGG-EE-10829 
EGG-EE-10723 
EGG-MS-10642 
EGG-WM-10823 
DOE/MC/28138-3482 
SREL~47 
ANL/NDM-130 
ANL/APS/IN/VIB-93/7 
DOE/MC/221 18-3505 
DOE/MC/27240-3476 
DOE/MC/28130-3521 
DOE/MC/28087-351 8 
IS-M-776 

IS-M-775 

PNL-8918 

PNL-8920 
PNL-8809-Vol.3 
EGG-ERD-10422 
IS-5080 

IS-T-1649 
EGG-PIR-10633(2Q-93) 
EGG-WTD-10812 
EGG-NRE-10803 
EGG-WTD-10771 
EGG-WM-10827 
EGG-WTD-10663 
EGG-ESQ-10185(92) 
DOE/EM-0097 
UCRL-JC—1 12646 
UCRL-JC—1 13202 
UCRL-JC-114024 
SNL/NM-699795-1 
SNL/NM-699795-2-Vol.1 
SNL/NM-699795-2-Vol.2 
SNL/NM-699795-3 
SNL/NM--699795-3-App.A-B 
SNL/NM--699795-3-App.C-D 
SNL/NM-699795-3-App.E 
SNL/NM-699795-5-Vol.1 
SNL/NM-699795-5-Vol.2 
SNL/NM-699795-5-Vol.3 
SNL/NM--699795-5-Vol.4 
SNL/NM-699795-6 
EGG-WTD-10703 
EGG-GEO-10798 
EGG-WM-10477 
DOE/ID-22109 
DOE/ID-22108 
UCRL-JC-1 13476 
PNL-6117 
SAND-93-2608C 
LA-12643-H 
ERA-NRE-93-055 
GA-A-21427 
EGG-M-93127 
EGG-WM-10728 
DOE/SR/18267-1 
ANU/ET/CP-81141 
ANL/OTD-APS/CP-81 161 
ANL/EA/CP-79849 
ANLUCHM/CP-81 119 
ANL/XFD/CP--81131 
ANL/ASD/CP-80720 
ANU/ER/CP-80564 
ANL/XFD/CP-81 152 
ANUCHM/CP-81 123 
ANUET/CP-81 138 
DOE/LLW-181 
ANL-93/5 
SAND-93-1126C 
ORNUTM-12376 


Order No. 


DE94002935 
DE94002936 
DE94002937 
DE94002938 
DE94002939 
DE94002941 

DE94002942 
DE94002943 
DE94002944 
DE94002945 
DE94002949 
DE94002950 
DE94002951 

DE94002956 
DE94002961 

DE94002962 
DE94002963 
DE94002964 
DE94002967 
DE94002973 
DE94002979 
DE94002980 
DE94002981 

DE94002982 
DE94002987 
DE94002988 
DE94002989 
DE94002991 

DE94002992 
DE94002993 
DE94002996 
DE94002997 
DE94003001 

DE94003002 
DE94003003 
DE94003004 
DE94003005 
DE94003006 
DE94003007 
DE94003008 
DE94003009 
DE94003011 

DE94003012 
DE94003013 
DE94003016 
DE94003018 
DE94003019 
DE94003020 
DE94003021 

DE94003022 
DE94003023 
DE94003027 
DE94003028 
DE94003030 
DE94003031 

DE94003032 
DE94003033 
DE94003034 
DE94003036 
DE94003037 
DE94003038 
DE94003040 
DE94003041 

DE94003042 
DE94003043 
DE94003044 
DE94003045 
DE94003046 
DE94003047 
DE94003048 
DE94003051 
DE94003052 


Report No. 


DOE/ID-10057(92) 
DOE/ID-10054(92) 
DOE/LLW-184 
DOE/ER/12898-1 
ANL/EWM/PROC-80964 
WSRC-TR-93-404 
SRL-ETS-910257 
WSRC-TR-93-405 
WSRC-TR-93-407 
WSRC-MS-93-415 
WSRC-TR-93-448 
WSRC-TR-93-406 
DOE/EIA-0469(92) 
PNL-SA-22629 
DOE/MC/28055-94/C0253 
DOE/EIA-0538(93/94-5) 
DOE/MC/26355-94/C0254 
LA-12641 
DOE/MC/23165-94/C0237 
DOE/MC/28055-94/C0251 
ORNL/TM-12449 
PNL-8921 
DOE/MC/29224-94/C0262 
DOE/ER/81453-94/C0261 
UCRL-JC—114504 
UCRL-JC—114579 
UCRL-JC—113982 
BNL-49483 

BNL-49556 

BNL-49599 

BNL-49505 

BNL-49555 
FNAL/C-93/321-A 
FNAL/Pub-93/322-A 
FNAL/Pub-93/298-A 
BNL-49661 

BNL-49659 

BNL-49300 

BNL-48914 

BNL-48489 

BNL-49652 

BNL-49650 

BNL-49437 

BNL-49579 
UCRL-ID-112773 
UCRL-ID-112775 
UCRL-ID-112776 
UCRL-ID-112777 
UCID-ID-112778 
UCRL-ID-112779 
DOE/ER/13678-52 
CONF-9110279-4 
CONF-9210334-4 
CONF-9112175-2 
PATENTS-US-A7796974 
PATENTS-US-A7796973 
PATENTS-US—A7793084 
PATENTS-US-A7792792 
PATENTS-US—A7786647 
PATENTS-US-A7783803 
PATENTS-US-A7779727 
PATENTS-US-A7777955 
PATENTS-US-A7777954 
PATENTS-US-A7774961 
PATENTS-US-A7774922 
PATENTS-US-A7774912 
PATENTS-US-—A7770387 
PATENTS-US—A7770385 
PATENTS-US-—A7769657 
PATENTS-US—A7769656 
PATENTS-US—A7765278 
PATENTS-US—A7765079 





Order No. 


DE94003053 
DE94003054 
DE94003055 
DE94003056 
DE94003058 
DE94003059 
DE94003060 
DE94003062 
DE94003063 
DE94003064 
DE94003065 
DE94003066 
DE94003069 
DE94003070 
DE94003071 
DE94003072 
DE94003073 
DE94003074 
DE94003075 
DE94003084 
DE94003086 
DE94003087 
DE94003088 
DE94003089 
DE940030390 
DE94003091 
DE94003094 
DE94003095 
DE94003101 
DE94003104 
DE94003111 
DE94003112 
DE94003113 
DE94003116 
DE94003117 
DE94003121 
DE94003123 
DE94003125 
DE94003138 
DE94003139 
DE94003140 
DE94003141 
DE94003142 
DE94003143 
DE94003144 
DE94003149 
DE94003158 
DE94003164 
DE94003165 
DE94003168 
DE94003173 
DE94003174 
DE94003175 
DE94003178 
DE94003179 
DE94003180 
DE94003181 
DE940031 82 
DE94003183 
DE940031 84 
DE94003189 
DE94003192 
DE94003197 
DE94003198 
DE94003199 
DE94003201 
DE94003203 
DE94003206 
DE94003209 
DE94003210 
DE94003211 
DE94003219 


Report No. 


PATENTS-US—A7764760 
PATENTS-US—A7764253 
PATENTS-US—A7762968 
PATENTS-US—A7762967 
PATENTS-US—A7761551 
PATENTS-US—A7761525 
PATENTS-US—A7761437 
PATENTS-US—A7758045 
PATENTS-US—A7756669 
PATENTS-US—A7755422 
PATENTS-US—A7755280 
PATENTS-US—A7754841 
DOE/AL/62350-20F 
DOE/AL/62350-44 
DOE/AL/62350-56-Rev.4 
DOE/AL/62350-59 
DOE/AL/62350-69F 
DOE/AL/62350-74D 
DOE/AL/62350-79 
BNL-48368 

BNL—49655 

BNL—49553 

BNL-49554 
LA-UR-90-4432 
DOE/EIA—0130(93/10) 
IS-T-1637 
WHC-SA-1908 
WHC-EP—0650 
SAND—93-2647C 
SAND—92-2905C 
DOE/ER/60932-3 
DOE/ER/45132-8 
DOE/ER/14028-3 
DOE/ER/45220-T4 
DOE/ER/40527-T3 
WSRC-RP-93-1325 
DOE/RL—93-70-Rev.1 
WSRC-TR-93-0209 
SAND—93-2246 
SAND—94-8203 
SAND—94-8202 
PNL-8937 

PNL-—8923 

PNL-—8917 

PNL—8892 

SSCL-643 
DOE/ER/13996—4 
DOE/ER/45414-3 
DOE/ER/45217-8 
DOE/ER/14113—2 
ORNL/Sub-—92-SK904 
ORNL/TM—12196 
ORNL/ER-169 
DPSP-—65-1-8-Del.Ver. 
DPSP-61-1-3-Del.Ver. 
DPSP-60-1-5-Del. 
DPSP-—66-1-1-Del. 
DPSP-—66-1-5-Del.Ver. 
DPSP-—67-1-3-Del.Ver. 
DPSP-—64-1-4-Del. 
FEMP—2301 
DOE/MC/26006-94/C0252 
BNL—48924 

BNL—49595 

BNL—49557 

BNL-—49663 

UCRL-JC—1 14833 
ANL/ET/CP-—78725 
ANL/CHM/PP-80544 
ANL/ASD/CP—79278 
ANL/MSD/CP-81209 
ANL/PHY/CP-81169 


Order No. 


DE94003220 
DE94003224 
DE94003225 
DE94003226 
DE94003228 
DE94003231 

DE94003238 
DE94003239 
DE94003240 
DE94003241 

DE94003246 
DE94003249 
DE94003251 

DE94003252 
DE94003253 
DE94003254 
DE94003256 
DE94003257 
DE94003258 
DE94003260 
DE94003261 

DE94003263 
DE94003265 
DE94003266 
DE94003267 
DE94003268 
DE94003269 
DE94003270 
DE94003272 
DE94003273 
DE94003275 
DE94003282 
DE94003286 
DE94003291 

DE94003295 
DE94003297 
DE94003298 
DE94003299 
DE94003302 
DE94003303 
DE94003305 
DES4003307 
DE94003309 
DE94003312 
DE94003314 
DE94003315 
DE94003316 
DE94003318 
DE94003322 
DE94003323 
DES4003325 
DE94003326 
DE94003327 
DE94003329 
DE94003330 
DE94003332 
DE94003336 
DE94003338 
DE94003359 
DE94003361 

DE94003362 
DE94003364 
DE94003365 
DE94003366 
DE94003367 
DE94003371 

DE94003372 
DE94003373 
DE94003377 
DE94003379 
DE94003380 
DE94003381 


Report No. 


ANL/PHY/CP-81171 
ANL-HEP-CP-—93-96 
SAND-93-0018C 
SAND-93-2144C 
SAND-—93-0246C 
SAND-93-0997C 
PNWD-2187-HEDR 
DOE/EIA-0380(93/11) 
LBL-34700 
LBL-34665 
LBL-33475 
LBL-33448 
LBL-33990 
LBL-33989 
LBL-33706 
LBL-34648 
LBL-34662 
LBL-33431 
LBL-33439 
LBL-34712 
LBL-34467 
CONF-9206193-26 
PNL-—8895 
PNL-—8898 
PNL-8971 
PNL-8916 
SAND—92-2744 
SAND-93-7076 
SAND-93-2137 
SSCL-648 
SAND-91-2850 
CONF-920731-— 
DOE/ER/13786-T4 
DOE/ER/13434—1 
DOE/PC/89653—-T1 1 
DOE/PC/91300—-T6 
DOE/PC/92540-T3 
DOE/PC/92176-T4 
DOE/PC/92121-T3 
DOE/PC/90180-T8 
DOE/PC/92113-T2 
DOE/PC/91055—-T4 
DOE/ID/13203—1 
SAND-92-0984 
SAND-—93-0852 
SAND-93-2158 
KAPL-4762 
LA—12567-MS 
DOE/MT/92001—2 
ANL/RE-93/9 
Y/DZ—1005 
Y/DD-607 
Y/ER-104 
Y/DV-1281 
Y/DW-1271 
Y/DV—1275 
DOE/OR-01-1173-D1 
WSRC-RP-93-1143 
DOE/EA-0873 
FNAL/C—93/287 
FNAL/C—93/303 
FNAL/C—93/306 
FNAL-TM—1831 
DOE/ET/53088-633 
DOE/EIA-0538(93/94-6) 
UCRL-JC—1 14736 
UCRL-JC—1 13797 
UCRL-JC—1 14723 
LBL-30043 
SSCL-Preprint-527 
SSCL-Preprint-528 
SSCL-Preprint-530 


Order No. 


DE94003383 
DE94003390 
DE94003395 
DE94003401 
DE94003405 
DE94003410 
DE94003412 
DE94003416 
DE94003417 
DE94003418 
DE94003421 
DE94003422 
DE94003423 
DE94003429 
DE94003431 

DE94003433 
DE94003434 
DE94003436 
DE94003437 
DE94003438 
DE94003440 
DE94003449 
DE94003454 
DE94003458 
DE94003463 
DE94003465 
DE94003466 
DE94003472 
DE94003478 
DE94003479 
DE94003480 
DE94003481 

DE94003482 
DE94003483 
DE94003484 
DE94003485 
DE94003487 
DE94003488 
DE94003500 
DE94003502 
DE94003507 
DE94003514 
DE94003526 
DE94003528 
DE94003530 
DES94003535 
DE94003536 
DE94003566 
DE94003569 
DE94003571 

DE94003579 
DE94003586 
DE94003589 
DE94003594 
DE94003595 
DE94003597 
DE94003599 
DE94003603 
DE94003607 
DE94003609 
DE94003613 
DE94003615 
DE94003623 
DE94003625 
DE94003628 
DE94003632 
DE94003650 
DE94003660 
DE94003663 
DE94003671 
DE94003675 
DE94003681 


Report No. 


DOE/BC/14853-5 
DOE/ER/40415—20 
HW-81295-7 
DOE/EIA-0174(92) 
DOE/EIA-0538(93/94-7) 
LBL-34727 
LBL-34667 
LBL-34773 
LBL-33980 
LBL-34720 
LBL-34245 
LBL-34747 
LBL-34784 
SLAC-PUB-6356 
SLAC-PUB-6346 
SLAC-PUB-6339 
SLAC-PUB-6337 
SLAC-PUB-6309 
SLAC-PUB-6306 
SLAC-PUB-6297 
SLAC-PUB-6294 
SLAC-PUB-6371 
SLAC-PUB-6232 
SLAC-PUB-6084 
SLAC-PUB-5655-Rev. 
DOE/RL—90-0025-Rev.1 
WHC-SA-2091 
CONF-931121-32 
LBL-34514 
LBL-34081 
LBL-34080 
LBL-34168 
LBL-34729 
LBL-34312 
LBL-34772 
LBL-34578 
LBL-34804 
WHC-EP-0686 
LBL-34255 
WHC-SA-—1967 
ARH-1903-DEL 
DOE/NV/10845—19 
DOE/EIS—0191 D-234 
WHC-SD-WM-PRS-—012 
WHC-SD-W306-TI-001 
DOE/ER/75849-1 
DOE/EIA-0538(93/94-4) 
DOE/BC/14474—16 
DOE/BC/14882-—4 
DOE/PC/91284—7 
DOE/EIA-0035(93/11) 
CONF-931079—11 
CONF-9310216-2 
DOE/PC/92582—1 
DOE/PC/92582-3 
DOE/BC/14861—1 
DOE/PC/91306-T1 
DOE/ET/10815-—207 
USGS-OFR-93-438 
DOE/CE/23810-22C 
BNL-49710 
ORNL/TM-—12251 
UCRL-JC—1 14743 
UCRL-JC—1 15052 
DOE/ER/13289-7 
DOE/ID/12739-T1 
DOE/ER/13569-8 
DOE/ER/45370-T1 
DOE/ER/13463—10 
SAND-93-1749 
SAND-91-2845 
Y/EN—4687 
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DE94003683 


Order No. 


DE94003683 
DE94003690 
DE94003693 
DE94003697 
DE94003700 
DE94003702 
DE94003710 
DE94003716 
DE94003724 
DE94003726 
DE94003741 

DE94003742 
DE94003746 
DE94003747 
DE94003750 
DE94003751 

DE94003752 
DE94003753 
DE94003756 
DE94003757 
DE94003758 
DE94003759 
DE94003760 
DE94003761 

DE94003762 
DE94003763 
DE94003764 
DE94003765 
DE94003782 
DE94003784 
DE94003786 
DE94003788 
DE94003795 
DE94003801 

DE94003806 
DE94003809 
DE94003815 
DE94003817 
DE94003818 
DE94003819 
DE94003821 

DE94003833 
DE94003834 
DE94003838 
DE94003841 

DE94003848 
DE94003850 
DE94003851 

DE94003854 
DE94003858 
DE94003859 
DE94003861 

DE94003862 
DE94003864 
DES4003865 
DE94003866 
DE94003870 
DE94003874 
DE94003875 
DE94003879 
DE94003880 
DE94003882 
DE94003885 
DE94003888 
DE94003889 
DE94003891 
DE94003892 
DE94003899 
DE94003901 
DE94003902 
DE94003904 
DE94003923 


816 


Report No 


Y/EN-5073 
DOE/ER/00038-3651 
DOE/EIA-0130(93/11) 
LA-12608-M 
UCRL-ID—114727 
PNL-SA-22643 
PNL-SA-21943 
ANL/ET/CP—79607 
PNL-SA-22400 
PNL-SA-22012 
HW-80405 
HW-69072 
HW-76638 

HW-81 295-11 
RL-NRD—828 
HW-81 295-6 

HW-—81 295-9 
HW-55767-Del. 
HW-82657 
HW-26457 

HW-31 182 
HW-31989 
HW-32875 
HW-33282-RD 
HW-39871-RD 
HW-—27968-Del. 
HW-22081 
SAND-93-2736C 
ORNL/TM-—12428 
ANL/DIS/CP-81288 
SAND-—93-2708C 
SAND-—93-2695C 
ANL/CHM/PP-80545 
SAND-93-2709C 
ANL/CMT/CP-78677 
PNL-SA-22438 
PNL-SA-23202 
WSRC-TR-93-0178 
WSRC-TR-93-232 
WSRC-TR-93-459 
HW-80563 
DOE/ET/10815—223 
DOE/ER/60455-7 
DOE/ER/75772-1 
DOE/EM-0110P 
PWM-542 
NIPER-716 
WSRC-TR-93-529 
WSRC-TR-93-519 
DOE/ER/45329-T1 
SRT-CMA-930063 
DOE/EIA-0538(93/94-8) 
UCRL-CR-114729 
UCRL-JC—114721 
UCRL-JC—1 14733 
PNL-SA-22049 
WSRC-RP-92-879-Rev.1 
PNL-8873 
PNL—8927 
UCRL-ID—115047 
UCRL-ID—115695 
CONF-921114— 
LBL-PUB-5352-Rev.2 
LBL-34551 
LBL-33979 
LBL-34782 
BNL-49620 
LA-12708-MS 
DOE/WIPP-92-034C 
DOE/AL/31950-T7 
DOE/RL-92-43 
WSRC-TR-93-545 
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Order No 


DE94003925 
DE94003928 
DE94003931 

DE94003938 
DE94003943 
DE94003944 
DE94003952 
DE94003954 
DE94003967 
DE94003970 
DE94003971 

DE94003987 
DE94003994 
DE94004005 
DE94004007 
DE94004008 
DE94004009 
DE94004010 
DE94004012 
DE94602952 
DE94606144 
DE94607021 

DE94607022 
DE94607211 

DE94607227 
DE94607228 
DE94607256 
DE94607261 

DE94607266 
DE94607269 
DE94607278 
DE94607279 
DE94607280 
DE94607282 
DE94607284 
DE94607294 
DE94607295 
DE94607296 
DE94607297 
DE94607298 
DE94607299 
DE94607300 
DE94607301 

DE94607316 
DE94607318 
DE94607321 

DE94607322 
DE94607323 
DE94607324 
DE94607345 
DE94607385 
DE94607386 
DE94607387 
DE94607388 
DE94607389 
DE946073390 
DE94607399 
DE94607454 
DE94607461 

DE94607462 
DE94607469 
DE94607470 
DE94607471 

DE94607472 
DE94607574 
DE94607611 

DE94607631 

DE94607641 
DE94607642 
DE94607643 
DE94607644 
DE94607646 


Report No. 


LBL-34753 
DOE/METC/C—94/7111 
LA-UR-93-4218 
LA-UR-93-4136 
LA-UR-93-4088 
LA-UR-93-4085 
DOE/ER/13484-7 
LA-UR-93-4071 
LA-UR-93-3910 
LA-UR-93-3761 
LA-UR-—93-3749 
LBL-34721 
BNL-48915 
LBL-34405 
LBL-34856 
LBL-34659 
LBL-34660 
LBL-34798 
LBL-34841 
INIS-mf—13710 
CEA-CONF—-11405 
INIS-RU-358 
PINSTECH/HPD-141 
INIS-mf-—13737 
NUTEK-—90-440 
SA-FOU-93-04 
IHEP-ONF—92-34 
TRITA-TFY—93-02 
LIU-TEK-LIC—1 993-31 
IC—93/265 

AEA-D and R-0039 
AEA-D and R-0051(ed.2) 
AEA-D and R-0053 
AEA-D and R-0059 
SKB-TR-93-07 
IAEA-TECDOC-—720 
SKB-TR-93-13 
YJT-92-28 
YJT-92-34 
YJT-—92-35 
YJT-93-17 
YJT-93-18 
YJT-93-19 
SSI-P-560-90 
YJT-93-14 
NilYaF-MGU-91-7-211 
NilYaF-MGU-92-23-272 
NilYaF-MGU-92-24-273 
NilYaF-MGU-92-28-277 
INIS-mf-13726 
WHO-A-43/INFDOC/2 
WHO-A-44/13 
WHO-A-46/30 
WHO-EB-91/14 
WHO-PEP-93.14 
WHO-PEP-93.4 
KFKI—1992-36/K 
IAEA-TECDOC—725 
SSI-93-18 
STUK-B-VALO—70 
PINSTECH-—127 
SSI-P-588-90 
SSI-93-10 
STUK-B-STO-28 
SSI-93-09 
JINR-9-93-59 
JINR-E-13-93-17 
AEA-D and R-0040 
AEA-D and R-0041 
AEA-D and R-0141 
AEA-D and R-0324 
INIS-RU-357 


Order No. 


DES4607648 
DE94607649 
DE94607651 
DE94607652 
DE94607653 
DE94607654 
DE94607655 
DE94607663 
DE94607664 
DE94607665 
DE94607671 

DE94607672 
DE94607678 
DE94607679 
DE94607680 
DE94607681 

DE94607682 
DE94607683 
DE94607684 
DE94607699 
DE94607700 
DE94607726 
DE94607727 
DE94607738 
DE94607802 
DE94607803 
DE94607804 
DE94607805 
DE94607814 
DE94607821 

DE94607822 
DE94607823 
DE94607824 
DE94607825 
DE94607826 
DE94607827 
DE94607828 
DE94607829 
DE94607830 
DE94607843 
DE94607844 
DE94607845 
DE94607846 
DE94607847 
DE94607848 
DE94607849 
DE94607850 
DE94607851 

DE94607852 
DE94607853 
DE94607854 
DE94607855 
DE94607856 
DE94607857 
DE94607858 
DE94607859 
DE94607860 
DE94607861 

DE94607862 
DE94607863 
DE94607864 
DE94607877 
DE94607878 
DE94607901 

DE94607902 
DE94607903 
DE94607910 
DE94607911 
DE94607912 
DE94607915 
DE94607920 
DE94607921 


Report No. 


JINR-R-9-92-431 
JINR-R-9-92-92 
FEI-2296 
JINR-R-9-92-562 
JINR-9-92-203 
JINR-9-92-204 
NilYaF-MGU—92-2-251 
IFVE-KTO-NO—91-80 
JINR-R-13-92-277 
JINR-R—-9-92-566 
JINR-E-9-92-501 
OUP-93-12 
IYaF—-92-44 
lYaF—92-50 
lYaF—93-7 
JINR-E-9-92-1 87 
JINR-R—-9-92-226 
JINR-R-9-92-310 
JINR-R-9-92-468 
AEA-RS—2380 
KFKI—1992-37/G 
STUK-B-YTO-110 
VTT-TIED—1472 
KFKI—1 992-38/G 
JINR-R-10-92-143 
JINR-R-3-92-116 
PINSTECH-119 
PINSTECH-128 
SSI+93-16 
JINR-E—-13-92-456 
JINR-E-—13-92-60 
JINR-E-13-93-6 
JINR-R—13-92-210 
JINR-R-13-92-429 
JINR-13-92-120 
JINR-13-92-122 
JINR—13-92-123 
LUNFD6-NFFK—1 007 
NilYaF-MGU—91-39-243 
IFVE-ONF—92-20 
IFVE-ONF—92-24 
ITEP-36-91 
JINR-E—1-92-189 
JINR-E—1-92-199 
JINR-E-—1-92-206 
JINR-E—1-92-249 
JINR-E-1-92-250 
JINR-E-—13-92-179 
JINR-R-1-92-233 
JINR-R—1-92-237 
JINR-R—1-92-263 
JINR-R-1-92-379 
JINR-R—1-92-560 
JINR-R--1-92-71 
JINR-R-13-92-464 
JINR-R-13-92-548 
JINR-R-13-92-57 
JINR-R-13-92-62 
JINR-R-13-92-93 
NilYaF-MGU-91-43-247 
USIP—93-03 
INIS-mf—13722 
WIS-PH-93-65 
JINR-D—13-92-340 
JINR-R-13-92-112 
JINR-R-13-92-489 
SKB-PLAN-93(app.) 
AEA-D and R-0535 
DOE-RAS-—93.001 
SKB-TR-92-41 
AEA-D and R-0060 
DOE-HMIP-RR-93.013 





Order No. 


DE94607922 
DE94607923 
DE94607924 
DE94607925 
DE94607926 
DE94607927 
DE94607928 
DE94607944 
DE94607995 
DE94608004 
DE94608067 
DE94608068 
DE94608069 
DE94608070 
DE94608071 
DE94608072 
DE94608073 
DE94608074 
DE94608075 
DE94608076 
DE94608080 
DE94608081 
DE94608089 
DE94608090 
DE94608091 
DE94608092 
DE94608093 
DE94608094 
DE94608095 
DE94608096 
DE94608097 
DE94608098 
DE94608099 
DE94608100 
DE94608101 
DE94608102 
DE94608103 
DE94608104 
DE94608105 
DE94608106 
DE94608107 
DE94608108 
DE94608109 
DE94608110 
DE946081 11 
DE946081 12 
DE94608113 
DE946081 14 
DE94608115 
DE94608116 
DE94608117 
DE94608118 
DE94608119 
DE94608120 
DE94608121 
DE94608122 
DE94608124 
DE94608125 
DE94608126 
DE94608127 
DE94608128 
DE946081 29 
DE94608130 
DE94608131 
DE94608132 
DE94608133 
DE94608134 
DE94608135 
DE94608136 
DE94608137 
DE94608138 
DE94608139 


Report No. 


DOE-HMIP-RR-93.021 


SKB-TR-93-05 
SKB-TR-93-08 
SKI-TR-93-23 
STUK-YTO-TR—-43 
VTT-TIED—1470 
YJT-92-33E 
SKB-PLAN-93 
SSI+93-17 
STUK-YTO-TR-37 
JINR-D-2-92-446 
JINR-R-5-91-525 
IC—93/270 
IHEP-OTF-91-72 
JINR-E-2-91-543 
JINR-E-2-92-477 
JINR-R-2-91-520 
JINR-R-2-92-117 
JINR-R--4-92-10 
WIS-PH-93-80 
LIYaF—-1717 
NIIEFA-P-E—0883 
IC—92/267 
IC—92/403 
IC—93/113 
IC—93/163 
IC—93/253 
IC—93/254 
IC—93/255 
IC—93/256 
IC—93/258 
IC—93/259 
IC—93/260 
IC—93/264 
IC—93/272 
IC—93/273 
IC—93/274 
IC—93/279 
IC—93/280 
IC—93/281 
IC—93/282 
IC—93/283 
IC—93/284 
IC—93/286 
IC—93/287 
IC—93/291 
IC—93/292 
IC—93/298 
IC—93/299 
IC—93/300 
IC—93/301 
IC—93/302 
IC—93/303 
IC—93/305 
IC—93/306 
IC—93/307 
\A-1481 
INIS-RU—359 
JINR-E-2-92-537 
JINR-R-2-92-472 
IC—93/171 
IHEP-OTF-91-162 
JINR-E-2-92-515 
JINR-E-2-92-555 
JINR-R-2-92-580 
WIS-PH-93-35 
WIS-PH-93-46 
WIS-PH-93-66 
WIS-PH-93-68 
WIS-PH-93-73 
WIS-PH-93-79 
IHEP-OTF—91-185 


Order No. 


DE94608140 
DE94608141 
DE94608142 
DE94608147 
DE94608148 
DE94608151 
DE94608152 
DE94608155 
DE94608159 
DE94608160 
DE94608161 
DE946081 64 
DE94608165 
DE94608167 
DE94608168 
DE94608169 
DE94608170 
DE94608171 
DE94608172 
DE94608175 
DE94608176 
DE94608177 
DE94608178 
DE94608179 
DE946081 83 
DE946081 84 
DE94608185 
DE946081 86 
DE94608187 
DE94608202 
DE94608207 
DE94608208 
DE94608209 
DE94608210 
DE94608211 
DE94608214 
DE94608215 
DE94608216 
DE94608217 
DE94608218 
DE94608219 
DE94608220 
DE94608221 
DE94608235 
DE94608236 
DE94608237 
DE94608238 
DE94608239 
DE94608240 
DE94608241 
DE94608242 
DE94608243 
DE94608244 
DE94608245 
DE94608246 
DE94608247 
DE94608275 
DE94608277 
DE94608278 
DE94608279 
DE94608303 
DE94608327 
DE94608328 
DE94608329 
DE94608330 
DE94608353 
DE94608354 
DE94608355 
DE94608356 
DE94608357 
DE94608373 
DE94608384 


Report No. 


IHEP-T D—92-32 
JINR-E-2-92-27 
WIS-PH-93-51 
JINR-R-2-92-546 
JINR-E-2-92-557 
JINR-E-2-92-573 
KFKI—1992-35/A 
JINR-E-2-92-378 


IHEP-OEIUNK-92-12 


JINR-E-2-92-577 
IHEP-OT F—92-50 
IFVE-OEF-92-40 
JINR-R-2-92-585 
JINR-R—1-91-564 
JINR-E-2-92-437 
IC—93/288 
JINR-E-3-92-441 
LIYaF—-1753 
OUP-93-18 
JINR-R—-1-92-494 
JINR-R-2-92-161 
IHEP-OEF—92-111 
IHEP-OT F—92-101 
IHEP-OT F—92-29 
JINR-E-4-92-521 
JINR-R-6-92-470 
JINR-R-7-92-448 
OUP-93-19 
RAL-93-034 
JINR-R-6-92-531 
JINR-R-1-92-351 
lYaF—-92-19 
JINR-E-2-92-118 
JINR-E-2-92-413 
RAL-93-032 
FEI-2168 
FEI-2281 
JINR-R-1-92-553 
LiYaF—-1722 
OUP-93-21 
JINR-E-2-92-530 
JINR-E-4-92-458 
JINR-R-7-92-453 
CTH-RF-96 
FEI-2259 
FEI-2270 
FEI-2275 
FEI-2278 
FEI-2292 
JINR-E-13-92-498 
JINR-E-4-92-457 
JINR-R-3-92-11 
LIYaF—-1691 
FEI-2048 
FEI-2260 
FEI-2287 
LIYaF-1716 
IPPCZ-327 
IPPCZ-329 
IPPCZ-332 
IPPCZ-330 
IRF-212 
lYaF—-92-10 
IYaF—-92-15 
lYaF—92-27 
1A-1480 
IPPCZ-328 
IPPCZ-331 
YaF—-92-12 
lYaF—92-9 
JINR-E-9-92-26 
JINR-E-14-92-298 


Order No. 


DE94608385 
DE94608386 
DE94608387 
DE94608388 
DE94608389 
DE94608390 
DE94608391 

DE94608392 
DE94608393 
DE94608394 
DE94608418 
DE94608419 
DE94608420 
DE94608421 

DE94608422 
DE94608456 
DE94608462 
DE94608463 
DE94608464 
DE94608489 
DE94608551 

DE94608555 
DE94608613 
DE94608617 
DE94608618 
DE94608631 

DE94608691 

DE94608731 

DE94608732 
DE94608818 
DE94608819 
DE94608820 
DE94608824 
DE94608825 
DE94608826 
DE94608869 
DE94608871 

DE94608875 
DE94608971 

DE94608972 
DE94608987 
DE94608994 
DE94608995 
DE94608996 
DE94608997 
DE94608998 
DE94608999 
DE94609000 
DE94609001 

DE94609002 
DE94609003 
DE94609135 
DE94609136 
DE94609154 
DE94609161 

DE94609165 
DE94609171 

DE94609172 
DE94609173 
DE94609174 
DE94609217 
DE94609230 
DE94609231 

DE94609236 
DE94609243 
DE94609244 
DE94609249 
DE94609251 

DE94609252 
DE94609253 
DE94609254 
DES4609255 


Report No. 


JINR-E-14-92-574 
JINR-E-14-92-79 
JINR-E-4-92-529 
JINR-R-14-92-345 
JINR-R-14-92-399 
JINR-R-14-92-576 
JINR-R-17-92-558 
JINR-R-3-92-578 
LIYaF—1687 
LIYaF-1718 
FEI-2255 
lYaF-92-23 
JINR-R-3-92-533 
JINR-R-7-92-365 
WIS-PH-93-60 
JINR-R-14-92-65 
JINR-D-13-92-339 
FEI-2241 
JINR-E-17-92-355 
CEA-CONF—11529 
CEA-CONF—11595 
ARL-TR-093(ed.2) 
CEA-CONF-11535 
CEA-DES-123 
CNIC-00694 
INIS-RU-356 
INIS-mf-13732 
EDF-93-NM-00030 
NCRD-1-93 
CEA-CONF-11493 
CEA-CONF-11494 
CEA-CONF—11495 
SCPRI-RM-05-1993 
SCPRI-RM-6-1993 
SCPRI-RM-7-1993 
CEA-CONF-11611 
SSI-P-584-90 
CEA-CONF-11497 
CNIC-00699 
CEA-CONF—11528 
ARL-TR-103 
ARL-TR-096 
ARL-TR-098 
ARL-TR-101 
ARL-TR-105 
ARL-TR-106 
ARL-TR-107 
ARL-TR-110 
CEA-CONF—11410 
CEA-CONF-11492 
CEA-CONF-11496 
ARL-TR-097 
ARL-TR-104 
CEA-CONF—11526 
CEA-CONF-11527 
CEA-CONF-11525 
INIS-GB-513 
CEA-N-2721 
IPNO-TH-92-61 
IPNO-TH-92-62 
KAERVTR-307/92 
CEA-CONF-11599 
KAERVTR-310/92 
CEA-DES—122 
CNIC-00705 
IAEA-TECDOC-~719 
CEA-DES—125 
CEA-CONF-11461 
CEA-CONF-11530 
CEA-CONF-11531 
CEA-CONF-11532 
CEA-CONF-11602 
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DE94609256 


Order No. 


DE94609256 
DE94609257 
DE94609258 
DE94609259 
DE94609260 
DE94609261 
DE94609262 
DE94609279 
DE94609280 
DE94609286 
DE94609287 
DE94609288 
DE94609289 
DE94609290 
DE94609292 
DE94609304 
DE94609318 
DE94609319 
DE94609355 
DE94609356 
DE94609357 
DE94609375 
DE94609376 
DE94609377 
DE94609405 
DE94609413 
DE94609416 
DE94609417 
DE94609419 
DE94609420 
DE94609503 
DE94609506 
DE94609507 
DE94609508 
DE94609566 
DE94609567 
DE94609568 
DE94609569 
DE94609570 
DE94609571 
DE94609572 
DE94609573 
DE94609574 
DE94609595 
DE94609596 
DE94609597 
DE94609598 
DE94609599 
DE94609603 
DE94609604 
DE94609605 
DE94609606 
DE94609607 
DE94609639 
DE94609654 
DE94609655 
DE94609656 
DE94609664 
DE94609665 
DE94609666 
DE94609667 
DE94609680 
DE94609683 
DE94609684 
DE94609685 
DE94609686 
DE94609698 
DE94609703 
DE94609707 
DE94609708 
DE94609719 
DE94609720 


Report No. 


CEA-CONF—11604 
CEA-CONF-11612 
CNIC—00695 
KAERI/TR-272/92 
KAERI/TR-292/92 
KAERI/TR-297/92 
KAERI/TR-333/93 
CNIC—00698 
CNiC—00702 
CEA-CONF-11460 
CEA-CONF-11601 
CEA-CONF—11605 
CEA-CONF—11608 
KAERI/TR-254/92 
CEA-CONF—11600 
CNIC—00701 
ARL-TR-109 
CEA-CONF—11499 
CEA-CONF-11613 
CEA-CONF—11614 
JINR-R—1 1-92-436 
CEA-CONF—1 1406 
CEA-CONF-11615 
CNIC—00704 
CEA-CONF-11616 
CEA-CONF—11596 
DOE-HMIP-RR-91.017 
DOE-HMIP-RR-92-098 
INIS-XN—465 
INIS-XN—466 
INIS-XN-472 
INIS-XN—470 
INIS-XN—473 
INIS-XN-474 
CEA-CONF-11407 
IPNO-TH-91-35 
IPNO-TH-92-74 
IPNO-TH-—92-77 
IPNO-TH-92-78 
IPNO-TH-92-92 
IPNO-TH-92-93 
IPNO-TH-92-98 
JINR-D-2-92-435 
CEA-N-2728 
IPNO-TH-S1 -84 
IPNO-TH—92-46 
IPNO-TH-92-54 
IPNO-TH-92-66 
LAPP-A-388-92 
LAPP-A-403-92 
LAPP-A-406-92 
LAPP-A-410-92 
LAPP-L-—393-92 
LAPP-L—405-92 
IPNO-TH—92-08 
IPNO-TH-92-79 
IPNO-TH-92-89 
IPNO-TH-92-76 
JINR-E-2-92-425 
LAPP-A-395-92 
LAPP-A-396-92 
IPNO-TH-92-60 
IPNO-TH—-92-106 
IPNO-TH-92-59 
IPNO-TH-92-64 
LAPP-EXP-—92-03 
LAPP-A-379-92 
LAPP-A-400-92 
IPNO-TH-—92-83 
LAPP-A-413-92 
LAPP-A-397-92 
LAPP-A-407-92 
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Order No. 


DE94609726 
DE94609727 
DE94609749 
DE94609780 
DE94609785 
DE94609800 
DE94609805 
DE94609848 
DE94609854 
DE94609855 
DE94609856 
DE94609857 
DE94609858 
DE94609877 
DE94609878 
DE94609879 
DE94609955 
DE94609956 
DE94609996 
DE94610029 
DE94702054 
DE94702055 
DE94702057 
DE94702059 
DE94702060 
DE94702061 

DE94702062 
DE94702063 
DE94702064 
DE94702065 
DE94702066 
DE94702067 
DE94702069 
DE94702070 
DE94702085 

DE94702086 
DE94702087 
DE94702088 
DE94702089 
DE94702091 

DE94702093 
DE94702094 
DE94702095 
DE94702096 
DE94702097 
DE94702098 
DE94702099 
DE94702100 
DE94702101 

DE94702102 
DE94702103 
DE94702104 
DE94716384 
DE94716386 
DE94716393 
DE94716433 
DE94717923 
DE94717924 
DE94717925 
DE94717926 
DE94717927 
DE94717953 
DE94717954 
DE94717955 
DE94717956 
DE94721948 
DE94721949 
DE94721950 
DE94721955 
DE94721956 
DE94721957 
DE94721958 


Report No. 


IPNO-TH-92-103 
IPNO-TH-92-81 
IPNO-TH-92-21 
IPNO-TH—-92-20 
INP-MSU-—91-34-238 
CEA-CONF—11415 
IPNO-TH-93-1 
ESM-51 
CEA-CONF-11411 
CEA-CONF-11412 
CEA-CONF—11413 
CEA-CONF—11414 
ESM-56 
CNIC—00692 
IPNO-TH—92-65 
IPNO-TH-92-80 
PINSTECH/NPD-133 
CEA-CONF—-11408 
UM-P-—92/106 
LAPP-L—381-92 
OY/PT-REP—130 
LLY-RAP-H1 1/1991 
OY/PSTL-TIED-90 
KTM/E-B—130 
KTM/E-B-132 
KTM/E-B—134 
KTM/E-B-136 
KTM/E-B-148 
KTM/E-B-138 
KTM/E-C—35 
KTM/E-C-—36 
VTT-BIOENERGIA-1 
KTM/E-B—128 
KTM/E-B-143 
KCL-KUITU—01-Pt.1 
KCL-KUITU-02-Pt.2 
KCL-KUITU—03-Pt.3 
KCL-KUITU-04 
KCL-KUITU—06 
KCL-KUITU—15 
KCL-KUITU-17 
KCL-KUITU-—19-Pt.1 
KCL-KUITU-20-Pt.2 
KCL-KUITU-21 
KCL-KUITU-22 
KCL-KUITU-—23 
KCL-KUITU—24 
KCL-KUITU-25 
KCL-KUITU-26 
KCL-KUITU-27 
KCL-KUITU-28 
KCL-KUITU-29-Pt.1 
EDF—-93-NM-00007 
EDF—93-NM-00006 
EDF—-93-NM-00005 
CEA-CONF—11597 
ETSU-S—1218-P5 
ETSU-S—1233-P1 
ETSU-S—1233-P2 
ETSU-S—1233-P4 
ETSU-S—1233-P5 
ETDE-GB-517 
ETSU-W-44/00259/REP 
ETSU-B-1205-P5 
ETSU-B-—1205-P4 
NEI-DK-1312 
NEI-DK-—1313 
NEI-DK—1314 
NEI-DK-—1322 
NEI-DK-—1342 
NEI-DK-1328 
NEI-DK—1339 


Order No. 


DE94721959 
DE94721960 
DE94721961 
DE94721962 
DE94721973 
DE94721974 
DE94721977 
DE94721979 
DE94721980 
DE94721981 

DE94721984 
DE94721985 
DE94721986 
DE94721987 
DE94722048 
DE94722049 
DE94722050 
DE94722059 
DE94722080 
DE94722081 

DE94722084 
DE94722093 
DE94722097 
DE94722111 

DE94722112 
DE94725198 
DE94725199 
DE94725200 
DE94725201 

DE94725202 
DE94725203 
DE94725204 
DE94725205 
DE94725206 
DE94725207 
DE94725208 
DE94725258 
DE94725259 
DE94725260 
DE94725261 

DE94725262 
DE94725263 
DE94725264 
DE94725265 


DE94725266 
DE94725267 


DE94725268 
DE94725269 
DE94725279 
DE94725280 
DE94725281 

DE94725282 
DE94726403 
DE94726764 
DE94726765 
DE94726766 
DE94726772 
DE94726777 
DE94726778 
DE94726779 
DE94726801 

DE94726802 
DE94727006 
DE94727455 
DE94727506 
DE94727507 
DE94727509 
DE94727517 
DE94727552 
DE94727553 


Report No. 


NEI-DK-1340 
NEI-DK-1336 
DTH-ISVA-PR-74 
NEI-DK-1335 
NEI-DK-1329 
NEI-DK-1370 
NEI-DK-1347 
NEI-DK-1346 
NEI-DK-1376 
NEI-DK-1352 
NEI-DK-1349 
NEI-DK-1350 
NEI-DK-1351 
RISO-R-697(EN) 
NEI-NO-374 
NEI-NO-375 
NEI-NO-376 
NEI-NO-378 
NINA-R-042 
NINA-R-039 
NEI-NO-379 
NEI-NO-372 
NEI-NO-373 
NEI-NO-377 
SNV-4093 
ETDE/JP-mf-94725198 
ETDE/JP-mt-94725199 
NEDO-C-9206 
NEDO-P-9206 
NEDO-P-9208 
NEDO-P-9214 
NEDO-P-9216 
NEDO-P-9225 
NEDO-C~9210 
NEDO-C-9211 
NEDO-P-9215 
ETDE-GB-519 
ETDE-GB-520 
ETSU-S-1233-P3 
ETSU-W-44/00150/REP 
ETSU-S—1350 
ETSU-S-1294-P1 
ETSU-S-1294-P2 
ETSU-W- 
11/00342/01/06/REP 
ETSU-B-1265 
ETSU-W- 
11/00342/02/04/REP 
ETSU-W-42/00349/REP 
ETSU-W-13/00363/REP 
ETSU-WN-7055 
ETSU-WN-7056 
ETSU-WN-7053 
ETSU-WN-7054 
PS|-93-07 
MPI-PhE-93-06 
DESY-93-015 
KFK-5124 
KFK-5085 
DESY-93-092 
DESY-93-086 
DESY-93-085 
BONN-HE-93-24 
BONN-HE-93-23 
RCM-00793 
INS-971 
JAERI-M-93-076 
JAERI-M-93-100 
INS-982 
YITP/U-93-9 
JAERI-M-93-136 
JAERI-M-93-140 





Order No. 


DE94727589 
DE94727591 
DE94727593 
DE94727594 
DE94727627 
DE94727628 
DE94727629 
DE94727630 
DE94727631 
DE94727632 
TI93040665 
T194001580 
7194001581 
T194001994 
7194002221 
T194002421 
7194002472 
7194002473 
7194002474 
T194002677 


Report No. 


JAERI-M-93-148 
JAERI-M-93-159 
JAERI-M-93-163 
JAERI-M-93-173 
JAERI-M-93-175 
JAERI-M-93-202 
JAERI-M-93-213 
JAERI-M-93-172 
JAERI-M-93-016 
KEK-PROC—92-15 
CEES—93040665 
DOE/IG—0334 
DOE/IG—0331 
NUREG/CR-5642 
NUREG/CR-6047 
NUREG/CR-4599-Vol.3-No.1 
NYSERDA-93-13-Vol.1 
NYSERDA-93-13-Vol.2 
NYSERDA-$93-13-Vol.3 
OCS/MMS-93-0065-Vol.1 


Order No. 


T194002678 
T194002679 
T194002974 
T194002978 
T194002983 
T194002984 
T194002985 
T194003133 
7194003134 
T194003274 
T194003407 
T1I94003424 
T194003426 
7194003427 
T194003581 
TI94003582 
TI94003612 
TI94003646 
T194003647 
T194003648 


Report No. 


OCS/MMS-—93-0065-Vol.2 
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